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SIGNIFICANCE
This nationwide population-based cross-sectional study 
demonstrates that the prevalence of depression is higher 
in patients with psoriasis compared with non-psoriasis pa-
tients in the Taiwanese general population. In patients with 
psoriasis, risk factors associated with increased prevalence 
of depression include: age 20–50 years, female sex, lower 
income, and comorbid diseases, including liver cirrhosis, 
renal disease, cardiovascular disease and cerebrovascu-
lar disease. Therefore, clinicians should be vigilant for in-
creased prevalence of depression in patients with psoriasis, 
especially those with the aforementioned risk factors. In 
addition, more clinical effort should be focused on the pre-
vention and treatment of this serious psychiatric disorder 
in patients with psoriasis.

The epidemiology of depression in patients with psori-
asis has not been well defined in the Asian population. 
This study evaluated the epidemiological features of, 
and risk factors for, depression among patients with 
psoriasis in Taiwan. A nationwide population-based 
cross-sectional study was undertaken using the Natio-
nal Health Insurance Research Database. This study 
included 17,086 patients with psoriasis and 1,607,242 
patients from the general population. The prevalence 
of depression in patients with psoriasis was 11.52%, 
while the prevalence of depression in the general po-
pulation was 7.73% (prevalence ratio 1.49, 95% con-
fidence interval 1.43–1.55). Multivariable analysis 
showed that, in patients with psoriasis, risk factors 
associated with depression were: age 20–50 years, 
female sex, low income, and major comorbid diseases, 
including liver cirrhosis, renal disease, cardiovascular 
disease and cerebrovascular disease. Therefore, the 
prevalence of depression is higher in patients with 
psoriasis, particularly in young and middle-aged wo-
men with low income and major comorbidities.
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study.
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Psoriasis is a common disease with a worldwide pre-
valence of approximately 2%. Patients with psoriatic 

skin disease usually present with erythematous plaques 
with silver scales on the skin, while patients with pso-
riatic arthritis present with joint pain and deformities 
(1–3). The disease has been shown to have detrimental 
effects on patients’ functional abilities and quality of life 
(4–9). Recent studies have also shown that psoriasis is 
not only a disease that affects the skin and joints, but that 
it may be associated with various systemic inflammatory 
and cardiometabolic diseases, including diabetes (10), 
hypertension (11), hyperlipidaemia (12), obesity (13), 
metabolic syndrome (14), myocardial infarction (15) and 
cerebrovascular disease (16). Therefore, psoriasis is now 
regarded as a systemic chronic inflammatory disease.

Depression is a common and serious psychiatric dis-
order, characterized by low mood and loss of interest in 
activities (17, 18). It is an important cause of functional 
disability and impaired quality of life (19, 20), and may 
have major socioeconomic consequences (21). Severe 
forms of depression may lead to suicidal ideations. In 
patients with psoriasis, depression may also be asso-
ciated with poor adherence to treatment (22), which 
may negatively impact clinical outcomes. Therefore, 
in patients with concurrent psoriasis and depression, it 
is important to treat both diseases in order to optimize 
clinical outcomes.

Although previous studies have shown an association 
between psoriasis and depression (23), these studies have 
produced heterogeneous results, with the prevalence of 
depression in patients with psoriasis ranging from 6% to 
62% (23–25). Moreover, many of these studies were per-
formed in single tertiary centres (with a limited number 
of patients), and lack a non-psoriasis control group (26). 
Furthermore, the prevalence and epidemiological features 
of depression in patients with psoriasis have not been well 
defined in the East Asian population and, in particular, 
similar studies have not been performed in Taiwan. The 
epidemiology of depression is likely to be different in the 
Taiwanese and Han Chinese population, compared with 
Western countries, due to differences in genetic, cultural 
and lifestyle factors, higher degree of social support, and 
lower rate of divorce and family breakdown.

Epidemiology of Depression in Patients with Psoriasis: A Nationwide 
Population-based Cross-sectional Study
Stephen Chu-Sung HU1–4, Gwo-Shing CHEN1,2 and Hung-Pin TU5

1Department of Dermatology, College of Medicine, Kaohsiung Medical University, 2Department of Dermatology, Kaohsiung Medical University 
Hospital, 3Department of Medical Research, Kaohsiung Medical University Hospital, 4Translational Research Center, Kaohsiung Medical 
University Hospital, Kaohsiung Medical University, and 5Department of Public Health and Environmental Medicine, School of Medicine, College 
of Medicine, Kaohsiung Medical University, Kaohsiung, Taiwan

http://crossmark.crossref.org/dialog/?doi=10.2340/00015555-3145&domain=pdf


A
ct

aD
V

A
ct

aD
V

A
d
v
a
n

c
e
s 

in
 d

e
rm

a
to

lo
g
y
 a

n
d
 v

e
n

e
re

o
lo

g
y

A
c
ta

 D
e
rm

a
to

-V
e
n

e
re

o
lo

g
ic

a

531Association between psoriasis and depression

Acta Derm Venereol 2019

This study evaluated the epidemiological features of 
depression in patients with psoriasis and the general 
population in Taiwan. A nationwide population-based 
epidemiological study was undertaken using the National 
Health Insurance Research Database (NHIRD), in order 
to determine whether there is an increased prevalence of 
depression in patients with psoriasis, and to identify the 
underlying risk factors.

METHODS

Data source

The Taiwanese National Health Insurance System is a nationwide 
compulsory health insurance scheme established in 1995, which 
provides almost universal coverage to Taiwan’s 23 million po-
pulation (current coverage rate is greater than 98%). Citizens of 
Taiwan are normally enrolled in the health insurance programme 
from the date of birth until the time of death. The information from 
this health insurance programme is contained within the NHIRD 
database, including the patient’s demographic information, Inter-
national Classification of Diseases (ICD) diagnostic codes, and 
inpatient and outpatient claims data. The NHIRD database has 
been extensively used by researchers for epidemiological studies 
(27, 28). Patient identification information in this database was 
encrypted to protect patient confidentiality. 

In the current study, the NHIRD (2000–2015) database was used, 
which was provided by the Ministry of Health and Welfare for re-
search purposes. A total of 2,000,126 people were randomly samp-
led from the insured population of Taiwan in the year 2010. This 
database represents a closed cohort, since no additional subjects 
could be added once the cohort was defined. The database provides 
demographic and medical information for these 2 million patients 
from January 2000 to December 2015. According to Ministry of 
Health and Welfare reports, the sampled NHIRD (2000–2015) 
database is representative of the Taiwanese insured population, 
with no statistically significant differences in the distributions 
of age, sex, income level or geographical location between the 
sampled and original NHIRD database (29). Institutional review 
board approval for this study was obtained from our hospital.

Selection and classification of study patients

A nationwide cross-sectional study was performed. The diagnosis 
of psoriasis and depression was based on ICD-9 codes: 696.0, 
696.1 and 696.8 for psoriasis, and 296.2, 296.3, 300.4 and 311 
for depression. In order to ensure diagnostic accuracy and reduce 
information (misclassification) bias, the diagnosis of psoriasis and 
depression was defined as 2 or more outpatient or inpatient claims 
with ICD-9 codes for these disorders. After excluding patients 
with birth date after 2000 and those with only one ICD-9 code 
for psoriasis or depression, 1,624,328 people were included in the 
current study. These patients were classified into 3 groups: patients 
with psoriasis with depression (n = 1,968), patients with psoriasis 
without depression (n = 15,118) and non-psoriasis patients in the 
general population (n = 1,607,242). The 2 groups “psoriasis with 
depression” and “psoriasis without depression” had been identified 
to evaluate whether the demographic and clinical characteristics 
differ between patients with psoriasis with and without depression, 
enabling the determination of possible risk factors for depression 
in patients with psoriasis (e.g. age, sex, income level, various 
comorbid diseases). The third group “general population” was 
identified to determine whether the demographic features, clinical 
characteristics (various metabolic and systemic diseases), and 
prevalence of depression differ in patients with psoriasis and the 
non-psoriasis general population.

In addition, a matched analysis was performed. The 17,086 
patients with psoriasis were matched to 17,086 non-psoriasis 
controls from the general population (1:1 matching by age, age 
group, sex and income category).

Comorbid diseases that may be potential risk factors for depression 
in patients with psoriasis

Since the association between psoriasis and depression may be 
confounded by different comorbid disorders, the diseases that 
are known to be associated with psoriasis and depression were 
identified by their ICD-9 codes. These comorbid diseases inclu-
ded hypertension (codes 401.0–405.9), diabetes mellitus (codes 
250.x), dyslipidaemia (codes 272.0–272.4), obesity (code 278.0), 
liver cirrhosis (codes 571.2, 571.5 and 571.6), renal disease 
(codes 580–589), cardiovascular disease (codes 410–414), and 
cerebrovascular disease (codes 430–438). In addition, patients 
were categorized as having 0, 1 or ≥ 2 comorbidities.

Statistical analysis

The demographic and clinical features between patients with 
psoriasis with depression, patients with psoriasis without depres-
sion, and non-psoriasis patients in the general population were 
compared using the χ2 test for categorical variables, and the t-test 
for continuous variables (Table I). For post-hoc analysis among 
the 3 groups, Cramer’s V test was used for categorical data, and 
1-way analysis of variance (ANOVA) with Bonferroni multiple 
comparisons for continuous data. 

The prevalence ratio of depression (and its 95% confidence 
interval (95% CI)) in patients with psoriasis relative to the general 
population was determined by a generalized linear model, using 
the log-binomial method (Table II). In the matched analysis, the 
adjusted odds ratio (OR) and 95% CI for depression in patients 
with psoriasis relative to matched non-psoriasis controls was 
determined using a multivariable logistic regression model, after 
adjustment for comorbid diseases (Table III).

In addition, a multivariable logistic regression was used to 
evaluate the adjusted OR and 95% CI for risk factors associated 
with increased prevalence of depression in patients with psoriasis 
(Table IV). For the logistic regression analysis of risk factors, 
the dependent variable was depression, and the independent va-
riables were age group, sex, urbanization level, income category, 
hypertension, diabetes, dyslipidaemia, obesity, liver cirrhosis, 
renal disease, cardiovascular disease, and cerebrovascular di-
sease. The logistic regression model was adjusted for age, sex, 
urbanization level, income category, and comorbid diseases. The 
Hosmer-Lemeshow test and C-statistics showed that the model 
fitted well with the data. 

To determine the temporal trend in the yearly prevalence of 
depression from years 2000 to 2015, the yearly prevalence of 
depression (in patients with psoriasis or the general population) 
and the prevalence ratio were calculated according to the fol-
lowing equations:
Yearly prevalence of depression in patients with psoriasis

   =  
number of patients with psoriasis with depression in a 
particular calendar year
number of patients with psoriasis in that calendar year

Yearly prevalence of depression in the general population

   =  
number of people in the general population with depres-
sion in a particular calendar year
number of people in the general population in that 
calendar year

Prevalence ratio =
yearly prevalence of depression in patients with 
psoriasis
yearly prevalence of depression in the general popula-
tion

The yearly prevalence of depression in patients with psoriasis and 
the general population was compared using the χ2 test.
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For all analyses, p < 0.05 was considered to be statistically 
significant. SAS software version 9.4 (SAS Institute, Cary, NC, 
USA) was used for statistical analysis.

RESULTS

Demographic and clinical characteristics of patients 
with psoriasis with depression, patients with psoriasis 
without depression, and the general population

There were significant differences in the demographic 
and clinical features of patients with psoriasis with de-
pression, patients with psoriasis without depression, and 
non-psoriasis patients in the general population (Table 

I). Compared with patients with psoriasis without de-
pression, patients with psoriasis with depression were 
older, more likely to be female, lived in urbanized area, 
had lower income, had higher prevalence of comorbid 
disorders (including hypertension, diabetes mellitus, 
dyslipidaemia, obesity, liver cirrhosis, renal disease, 
cardiovascular disease and cerebrovascular disease), and 
were more likely to have multiple (≥ 2) comorbidities. 

Compared with non-psoriasis patients in the general 
population, patients with psoriasis with or without de-
pression were more likely to be older, lived in urbanized 
area, had higher prevalence of comorbid disorders (in-
cluding hypertension, diabetes mellitus, dyslipidaemia, 

Table I. Demographic and clinical characteristics of patients with psoriasis with depression, patients with psoriasis without depression, 
and non-psoriasis patients in the general population

Psoriasis with 
depression

Psoriasis without 
depression General population P1* P2* P3*

Post-hoc 
analysisa

n 1,968 1,5118 1,607,242
Age, years, mean (SD) 41.9 (17.0) 35.8 (17.7) 30.3 (17.9) < 0.0001 < 0.0001 < 0.0001 < 0.0001
Age group, n (%)
< 20 years 225 (11.4) 3,287 (21.7) 518,184 (32.2)
20–30 years 297 (15.1) 2,688 (17.8) 301,748 (18.8)
31–40 years 386 (19.6) 2,928 (19.4) 302,460 (18.8)
41–50 years 418 (21.2) 2,926 (19.4) 256,571 (16.0)
51–60 years 301 (15.3) 1,677 (11.1) 127,051 (7.9)
61–70 years 246 (12.5) 1,164 (7.7)   75,282 (4.7)
> 70 years   95 (4.8)   448 (3.0)   25,946 (1.6) < 0.0001 < 0.0001 < 0.0001 0.0254

Sex, n (%)
Male 927 (47.1) 8,895 (58.8) 792,141 (49.3)
Female 1,041 (52.9) 6,223 (41.2) 815,101 (50.7) < 0.0001 0.0530 < 0.0001 0.0184

Urbanization level, n (%)
  No 938 (47.7) 7,572 (50.1) 821,362 (51.1)
  Yes 1,030 (52.3) 7,546 (49.9) 785,880 (48.9) 0.0431 0.0023 0.0127 0.0031
Income category (TWD), n (%)
Monthly income ≤ $20,000 1,046 (53.2) 7,031 (46.5) 811,509 (50.5)
Monthly income > $20,000 922 (46.8) 8,087 (53.5) 795,733 (49.5) < 0.0001 0.0184 < 0.0001 0.0079

Hypertension, n (%)
No 928 (47.2) 9,589 (63.4) 1,215,873 (75.6)
Yes 1,040 (52.8) 5,529 (36.6) 391,369 (24.4) < 0.0001 < 0.0001 < 0.0001 0.0357

Diabetes mellitus, n (%)
No 1,358 (69.0) 11,950 (79.0) 1,402,261 (87.2)
Yes 610 (31.0) 3,168 (21.0)    204,981 (12.8) < 0.0001 < 0.0001 < 0.0001 0.0302

Dyslipidaemia, n (%)
No 999 (50.8) 10,098 (66.8) 1,244,334 (77.4)
Yes 969 (49.2)   5,020 (33.2)    362,908 (22.6) < 0.0001 < 0.0001 < 0.0001 0.0329

Obesity, n (%)
No 1,906 (96.8) 14,815 (98.0) 1,585,634 (98.7)
Yes 62 (3.2) 303 (2.0)      21,608 (1.3) 0.0009 < 0.0001 < 0.0001 0.0077

Liver cirrhosis, n (%)
No 1,884 (95.7) 14,825 (98.1) 1,590,498 (99.0)
Yes 84 (4.3) 293 (1.9)      16,744 (1.0) < 0.0001 < 0.0001 < 0.0001 0.0138

Renal disease, n (%)
No 1,723 (87.6) 14,095 (93.2) 1,543,302 (96.0)
Yes 245 (12.4)   1,023 (6.8)      63,940 (4.0) < 0.0001 < 0.0001 < 0.0001 0.0202

Cardiovascular disease, n (%)
No 1,324 (67.3) 12,489 (82.6) 1,424,804 (88.6)
Yes 644 (32.7)   2,629 (17.4)    182,438 (11.4) < 0.0001 < 0.0001 < 0.0001 0.0296

Cerebrovascular disease, n (%)
No 1,441 (73.2) 13,445 (88.9) 1,490,766 (92.8)
Yes 527 (26.8)   1,673 (11.1)    116,476 (7.2) < 0.0001 < 0.0001 < 0.0001 0.0296

Comorbidity scoreb, n (%)
0 558 (28.4) 7,302 (48.3) 1,020,456 (63.5)
1 306 (15.5) 2,321 (15.4)    204,727 (12.7)
≥ 2 1,104 (56.1) 5,495 (36.3)    382,059 (23.8) < 0.0001 < 0.0001 < 0.0001 0.0297

aFor post-hoc analysis among the 3 groups, Cramer’s V test was used for categorical data, and 1-way analysis of variance (ANOVA) with Bonferroni multiple comparisons 
was used for continuous data. bComorbidity score was the sum of hypertension (1 point), diabetes mellitus (1 point), dyslipidaemia (1 point), obesity (1 point), liver 
cirrhosis (1 point), renal disease (1 point), cardiovascular disease (1 point), and cerebrovascular disease (1 point). 
*P1:psoriasis with depression vs. psoriasis without depression; P2: psoriasis with depression vs. general population; P3: psoriasis without depression vs. general population.
SD: standard deviation; TWD: Taiwan dollar (1 TWD=0.0280 Euro).
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Table II. Period prevalence of depression in patients with psoriasis and the general population in years 2000–2015

Psoriasis General population Psoriasis vs. general population

Depression, 
n

At risk 
population, n

Prevalence 
%

Depression, 
n

At risk 
population, n

Prevalence 
%

Prevalence ratio 
(95% CI)a p-value

Total (overall) 1,968 17,086 11.52 124,202 1,607,242 7.73 1.49 (1.43–1.55) < 0.0001
Age group
< 20 years 225 3,512 6.41 20,590  518,184 3.97 1.61 (1.42–1.83) <  0.0001
20–30 years 297 2,985 9.95 21,486  301,748 7.12 1.40 (1.25–1.56) < 0.0001
31–40 years 386 3,314 11.65 25,764  302,460 8.52 1.37 (1.24–1.50) < 0.0001
41–50 years 418 3,344 12.50 25,530  256,571 9.95 1.26 (1.15–1.38) < 0.0001
51–60 years 301 1,978 15.22 15,745  127,051 12.39 1.23 (1.11–1.36) 0.0001
61–70 years 246 1,410 17.45 10,990  75,282 14.60 1.20 (1.07–1.34) 0.0024
> 70 years   95    543 17.50   4,097  25,946 15.79 1.11 (0.92–1.33) 0.2769

Sex
Male 927 9,822 9.44 45,377  792,141 5.73 1.65 (1.55–1.75) < 0.0001
Female 1,041 7,264 14.33 78,825  815,101 9.67 1.48 (1.40–1.57) < 0.0001

Urbanization level 
No 938 8,510 11.02 62,347  821,362 7.59 1.45 (1.37–1.54) < 0.0001
Yes 1,030 8,576 12.01 61,855  785,880 7.87 1.53 (1.44–1.62) < 0.0001

Income category (TWD)
Monthly income ≤ $20000 1,046 8,077 12.95 62,912  811,509 7.75 1.67 (1.58–1.77) < 0.0001
Monthly income > $20000 922 9,009 10.23 61,290  795,733 7.70 1.33 (1.25–1.41) < 0.0001

Hypertension 
No 928 10,517   8.82 72,400 1,215,873 5.95 1.48 (1.39–1.58) < 0.0001
Yes 1,040   6,569 15.83 51,802  391,369 13.24 1.20 (1.13–1.27) < 0.0001

Diabetes mellitus 
No 1,358 13,308 10.20 95,825 1,402,261 6.83 1.49 (1.42–1.57) < 0.0001
Yes 610   3,778 16.15 28,377  204,981 13.84 1.17 (1.08–1.26) < 0.0001

Dyslipidaemia
No 999 11,097   9.00 74,699 1,244,334 6.00 1.50 (1.41–1.59) < 0.0001
Yes 969   5,989 16.18 49,503 362,908 13.64 1.19 (1.12–1.26) < 0.0001

Obesity
No 1,906 16,721 11.40 121,127 1,585,634 7.64 1.49 (1.43–1.56) < 0.0001
Yes   62     365 16.99 3,075   21,608 14.23 1.19 (0.95–1.50) 0.1300

Liver cirrhosis 
No 1,884 16,709 11.28 121,232 1,590,498 7.62 1.48 (1.42–1.54) < 0.0001
Yes   84     377 22.28 2,970      16,744 17.74 1.26 (1.04–1.52) 0.0195

Renal disease
No 1,723 15,818 10.89 114,034 1,543,302 7.39 1.47 (1.41–1.54) < 0.0001
Yes 245   1,268 19.32   10,168      63,940 15.90 1.22 (1.08–1.36) 0.0008

Cardiovascular disease 
No 1,324 13,813   9.59 91,834 1,424,804   6.45 1.49 (1.41–1.57) < 0.0001
Yes 644   3,273 19.68 32,368    182,438 17.74 1.11 (1.03–1.19) 0.0037

Cerebrovascular disease 
No 1,441 14,886   9.68 100,359 1,490,766   6.73 1.44 (1.37–1.51) < 0.0001
Yes 527   2,200 23.95 23,843    116,476 20.47 1.17 (1.09–1.26) < 0.0001

Comorbidity score
0 558 7,860   7.10 48,549 1,020,456 4.76 1.49 (1.38–1.62) < 0.0001
1 306 2,627 11.65 20,451    204,727 9.99 1.17 (1.05–1.30) 0.0045
≥ 2 1,104 6,599 16.73 55,202    382,059 14.45 1.16 (1.10–1.22) < 0.0001

aPrevalence ratio with 95% confidence interval (95% CI) was determined by a generalized linear model, using the log-binomial method.

Table III. Odds ratio (OR) for depression in patients with psoriasis relative to matched non-psoriasis controls

Psoriasis
(n = 17,086)

Non-psoriasis controls
(n = 17,086) p-value

Crude OR 
(95% CI) p-value

Adjusted OR 
(95% CI) p-value

Age, years, mean ± standard deviation 36.5 ± 17.8 36.5 ± 17.8 0.9320
Age group, n (%)
< 20 years 3,512 (20.6) 3,503 (20.5)
20–30 years 2,985 (17.5) 2,968 (17.4)
31–40 years 3,314 (19.4) 3,318 (19.4)
41–50 years 3,344 (19.6) 3,359 (19.7)
51–60 years 1,978 (11.6) 1,962 (11.5)
61–70 years 1,410 (8.3) 1,398 (8.2)
> 70 years 543 (3.2)    578 (3.4) 0.9714

Sex, n (%)
Male 9,822 (57.5) 9,822 (57.5)
Female 7,264 (42.5) 7,264 (42.5) 1.0000

Income category, n (%)
Monthly income ≤ $20000 8,077 (47.3) 8,149 (47.7)
Monthly income > $20000 9,009 (52.7) 8,937 (52.3) 0.4354

Depression, n (%)
No 15,118 (88.5) 15,667 (91.7) 1.00 1.00
Yes 1,968 (11.5) 1,419 (8.3) < 0.0001 1.44 (1.34–1.54) <0.0001 1.33 (1.24–1.43) < 0.0001

Psoriasis cases and non-psoriasis controls were 1:1 matched by age, age group, sex and income category. Adjusted OR with 95% confidence interval (CI) was determined 
using a multivariable logistic regression model, after adjustment for comorbid diseases.
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obesity, liver cirrhosis, renal disease, cardiovascular 
disease and cerebrovascular disease), and more likely 
to have multiple (≥ 2) comorbidities.

Prevalence of depression in patients with psoriasis 
compared with the general population
In the years 2000 to 2015, the period prevalence of 
depression in patients with psoriasis was 11.52%, while 
the period prevalence of depression in non-psoriasis 
patients from the general population was 7.73% (Table 
II). The crude prevalence ratio of depression in patients 
with psoriasis relative to the general population was 1.49 

(95% CI 1.43–1.55). Therefore, the prevalence of depres-
sion was significantly higher in patients with psoriasis 
compared with the general population.

When further stratified by demographic characteristics, 
it was found that the prevalence of depression was hig-
her in patients with psoriasis compared with the general 
population in various age groups, in both males and 
females, in both urbanized and non-urbanized residents, 
and in both low- and high-income categories (Table II). 
In particular, the presence of psoriasis increased the pre-
valence of depression to a greater extent in patients < 20 
years of age, in males, and in those with lower income. 
When further stratified by comorbidities, it was found 
that the prevalence of depression was higher in patients 
with psoriasis compared with the general population in 
those with and without hypertension, diabetes mellitus, 
dyslipidaemia, liver cirrhosis, renal disease, cardiovas-
cular disease and cerebrovascular disease. In general, 
the presence of psoriasis increased the prevalence of 
depression to a greater extent in those without comorbi-
dities. However, since the psoriasis group and the general 
population were not matched and not adjusted for age, 
sex or socio-economic status, the data in Table II only 
represent crude prevalence ratios.

Odds ratio for depression in patients with psoriasis 
relative to matched non-psoriasis controls
Further analysis was performed using a matched design. 
The 17,086 patients with psoriasis were matched (by 
age, age group, sex and income category) to 17,086 non-
psoriasis controls from the general population. As shown 
in Table III, the crude OR for depression in patients with 
psoriasis relative to matched controls was 1.44 (95% 
CI 1.34–1.54), and the adjusted OR after adjustment 
for comorbid diseases was 1.33 (95% CI 1.24–1.43). 
Therefore, the risk of depression was significantly higher 
in patients with psoriasis compared with matched non-
psoriasis controls.

Multivariable analysis of risk factors associated with 
increased prevalence of depression in patients with 
psoriasis
Multivariable analysis using logistic regression showed 
that, in patients with psoriasis, risk factors significantly 
associated with increased prevalence of depression were: 
age 20–50 years, female sex (adjusted OR 1.80), lower 
income (adjusted OR for higher income=0.79), liver 
cirrhosis (adjusted OR 1.77), renal disease (adjusted 
OR 1.19), cardiovascular disease (adjusted OR 1.52), 
and cerebrovascular disease (adjusted OR 2.16) (Table 
IV). On the other hand, urbanization level, hypertension, 
diabetes, dyslipidaemia, and obesity were not associated 
with increased prevalence of depression in patients with 
psoriasis.

Table IV. Multivariable analysis to determine risk factors for 
depression in patients with psoriasis

Adjusted OR (95% CI) p-value

Age group
< 20 years 1.00
20–30 years 1.54 (1.28–1.86) <  0.0001
31–40 years 1.55 (1.28–1.88) < 0.0001
41–50 years 1.29 (1.06–1.58) 0.0112
51–60 years 1.20 (0.96–1.50) 0.1043
61–70 years 1.09 (0.86–1.38) 0.4927
> 70 years 1.01 (0.75–1.37) 0.9449

Sex
Male 1.00
Female 1.80 (1.63–1.99) < 0.0001

Urbanization level
No 1.00
Yes 1.10 (0.99–1.21) 0.0621

Income category (TWD)
Monthly income ≤ $20000 1.00
Monthly income > $20000 0.79 (0.71–0.88) < 0.0001

Hypertension 
No 1.00
Yes 0.98 (0.84–1.15) 0.8513

Diabetes mellitus 
No 1.00
Yes 0.97 (0.86–1.11) 0.6792

Dyslipidaemia 
No 1.00
Yes 1.13 (0.98–1.30) 0.1035

Obesity 
No 1.00
Yes 1.13 (0.84–1.51) 0.4182

Liver cirrhosis 
No 1.00
Yes 1.77 (1.37–2.30) < 0.0001

Renal disease
No 1.00
Yes 1.19 (1.01–1.40) 0.0371

Cardiovascular disease 
No 1.00
Yes 1.52 (1.33–1.73) < 0.0001

Cerebrovascular disease
No 1.00
Yes 2.16 (1.88–2.47) < 0.0001

Comorbidity score
0 1.00
1 1.51 (1.27–1.80) < 0.0001
≥ 2 1.54 (1.19–1.99) 0.0010

Goodness-of-fit testing
Deviance, p-value 1.0344, 0.1303
Hosmer-Lemeshow test p = 0.0901
C-statistic 0.674

Adjusted odds ratios (OR) with 95% confidence intervals (CI) for depression were 
determined using a multivariable logistic regression model.
The logistic regression model was adjusted for age, sex, urbanization level, income 
category, and comorbid diseases.
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Temporal trend in the yearly prevalence of depression in 
patients with psoriasis and the general population from 
years 2000 to 2015 
Fig. 1 shows the time-related changes in the yearly pre-
valence of depression in patients with psoriasis and the 
general population. From years 2000 to 2015, the yearly 
prevalence of depression increased from 1.15% to 3.96% 
in patients with psoriasis and from 0.80% to 2.54% in 
the general population. The prevalence of depression 
was increased in patients with psoriasis compared with 
non-psoriasis patients in the general population with 
significant differences from 2001 to 2015 (p < 0.05). 
Prevalence ratios of depression in patients with psoriasis 
relative to the general population increased from 1.44 in 
2000 to 2.11 in 2006, then decreased to 1.56 in 2015.

DISCUSSION

Psoriasis is a common disorder that affects approxima-
tely 2% of the world’s population (30). It is a chronic 
immune-mediated disease, which mainly affects the skin 
and joints (1–3). Psoriasis skin disease is characterized by 
localized or generalized erythematous plaques with silver 
scales on the skin, while psoriatic arthritis is characteri-
zed by joint pain and deformities. The disease varies in 
severity between different patients, and may have detri-
mental effects on the patient’s functional abilities and 
quality of life (4–9). Systemic treatments for psoriasis 
include phototherapy, oral immunosuppressive drugs 
(methotrexate, cyclosporine), and biological therapies 
(tumour necrosis factor (TNF)-α) and interleukin (IL)-17 
inhibitors) (31–33).

Depression is a common and serious psychiatric 
disorder, which is characterized by low mood and loss 
of interest in activities (17). It may be associated with 
impairments in psychosocial functions, reduced quality 
of life, and suicidal ideations. Although previous reports 
have shown an association between psoriasis and depres-
sion (23–25), the epidemiological features of and risk 
factors for depression in patients with psoriasis have not 
been well defined in the East Asian population. In parti-
cular, similar studies have not been performed in Taiwan.

The current study showed that, compared with the 
general population, patients with psoriasis had a greater 
prevalence of various comorbid disorders, including 
hypertension, diabetes, dyslipidaemia, obesity, liver 
cirrhosis, renal disease, cardiovascular disease and ce-
rebrovascular disease. This is consistent with previous 
epidemiological studies showing that psoriasis is as-
sociated with increased prevalence of various systemic 
inflammatory and cardiometabolic disorders (14, 15, 34, 
35). Moreover, the prevalence of these comorbidities 
was higher in patients with psoriasis who had depression 
compared with patients with psoriasis without depres-
sion, suggesting that they may be possible risk factors 
for depression in patients with psoriasis.

In particular, this study found that the prevalence of 
depression was 11.52% in patients with psoriasis and 
7.73% in the general population, with a crude prevalence 
ratio of 1.49 (95% CI 1.43–1.55). Therefore, the preva-
lence of depression was higher in patients with psoriasis 
compared with the general population. Moreover, further 
analysis using a matched design (patients with psoriasis 
matched to non-psoriasis controls by age, age group, 
sex and income category) showed that the crude OR for 
depression in patients with psoriasis vs. matched controls 
was 1.44 (95% CI 1.34–1.54), and the adjusted OR after 
adjustment for comorbid diseases was 1.33 (95% CI 
1.24–1.43). Therefore, the association between psoriasis 
and depression still exists after controlling for demo-
graphic features and comorbid diseases. These results 
are consistent with a previous meta-analysis showing 
that the prevalence of depression in patients with pso-
riasis was 12% when diagnosed by ICD codes, and 19% 
when diagnosed by Diagnostic and Statistical Manual of 
Mental Disorders IV (23). The meta-analysis also showed 
that patients with psoriasis were 1.57 times more likely 
to experience depression compared with controls, which 
was slightly higher than the crude and adjusted OR obtai-
ned in the current study. This may be due to differences 
in genetic, cultural, social and lifestyle factors between 
patients in Taiwan and Western countries.

In addition, temporal trend analysis demonstrated that 
the yearly prevalence of depression in both patients with 

Fig. 1. Temporal trend in the yearly prevalence of depression in patients with psoriasis and the general population from years 2000 to 2015.
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psoriasis and the general population increased from years 
2000 to 2015, and the yearly prevalence of depression 
was higher in patients with psoriasis compared with the 
general population throughout this time period. Further 
studies are required to determine whether the increase 
in prevalence of depression over this time-frame is due 
to an increase in diagnostic rate for depression, or a true 
increase in disease prevalence.

There may be a number of explanations for the asso-
ciation between psoriasis and depression. Psoriasis often 
has a negative impact on a patient’s physical appearance, 
which may lead to low mood, loss of self-esteem, stig-
matization and social withdrawal (36). This may result 
in impaired quality of life and increase the likelihood 
of experiencing depression (37, 38). Moreover, patients 
with psoriasis may have greater prevalence of comorbid 
cardiometabolic and systemic disorders, which may have 
adverse impacts on their functional abilities and quality 
of life, thus leading to depression (34). 

In addition, the production of inflammatory cytokines 
may play a role in the association between psoriasis and 
depression. Th1 and Th17 cells are known to be important 
in the pathophysiology of psoriasis (39, 40). The blood 
and skin plaques of patients with psoriasis have been 
shown to contain higher levels of Th1 and Th17 cytokines 
(41, 42). Similarly, patients with depression have higher 
serum levels of Th1 and Th17 cytokines, which may 
contribute to the pathogenesis of depression (43–46). 
Moreover, treatment of patients with psoriasis with 
TNF-α or IL12/23 antagonists has been demonstrated 
to reduce depressive symptoms (47–49). Treatment of 
patients with depression with antidepressants has also 
been shown to restore the abnormal cytokine profile (50, 
51), and decrease the need for systemic anti-psoriatic 
medications in patients with psoriasis (52). Therefore, 
it is possible that shared cytokine pathways may play 
an important role in the association between psoriasis 
and depression.

Furthermore, multivariable logistic regression analysis 
demonstrated that, in patients with psoriasis, demograp-
hic risk factors associated with increased prevalence of 
depression were age 20–50 years, female sex and lower 
income. This is consistent with previous epidemiological 
studies showing higher risk of depression in young to 
middle-aged females with low socioeconomic status (53, 
54). The increased prevalence of depression in women 
may be due to hormonal factors, psychosocial stressors, 
or behavioural differences (55). In addition, comorbid 
diseases, including liver cirrhosis, renal disease, car-
diovascular disease and cerebrovascular disease, were 
found to be associated with increased prevalence of de-
pression in patients with psoriasis. Since these comorbid 
diseases affect major organs, they are more likely to be 
associated with significant symptoms, and may negati-
vely affect the patients’ physical functioning, quality of 
life and socioeconomic status. Thus the contribution of 

these comorbidities to the risk of depression in patients 
with psoriasis is conceivable. On the other hand, hyper-
tension, diabetes, dyslipidaemia and obesity were not 
significantly associated with prevalence of depression in 
patients with psoriasis. Since these metabolic disorders 
may have less impact on the patients’ physical functions 
and quality of life, they are less likely to lead to depres-
sion in patients with psoriasis.

Strength and limitations
The design of this study has a number of strengths. First, 
this is a nationwide population-based study using a large 
sample of patients, and therefore the findings may be ge-
neralizable to the entire Taiwanese population. Secondly, 
the Taiwanese Health Insurance System offers universal 
and compulsory coverage to more than 98% of the Tai-
wanese population, which avoids potential selection bias. 
Thirdly, the NHIRD database contains medical records 
from all the hospitals and clinics in Taiwan, and hence 
the information may be more comprehensive compared 
with study designs that involve questionnaires (which 
may be affected by recall bias) or review of medical 
charts (which may not contain medical records from 
other hospitals and clinics). Fourthly, a matched analysis 
was performed in addition to the cross-sectional study, 
which allowed us to determine whether psoriasis is sig-
nificantly associated with depression after controlling 
for demographic features (age, sex, income level) and 
comorbid diseases.

A number of limitations also need to be considered in 
this study. First, the cross-sectional nature of the current 
study means that the temporal relationship between the 
onset of psoriasis and development of depression can-
not be analysed, and some confounding factors may not 
have been fully adjusted for. Secondly, studies using 
information from insurance claims data may be subject 
to disease misdiagnosis or miscoding. However, since 
both psoriasis and depression have characteristic clini-
cal presentations, misdiagnosis of these diseases is less 
likely to occur. Moreover, the lack of a referral system 
in Taiwan means that patients usually see a specialist at 
their first medical visit, and therefore the diagnoses of 
psoriasis and depression are likely to have been made 
by dermatologists or psychiatrists. Lastly, information 
regarding disease severity, laboratory values, education, 
occupation, marital status, and lifestyle factors are not 
available in the NHIRD database, and therefore these 
variables could not be analysed in the current study. 

Conclusion
The findings of this nationwide population-based cross-
sectional study demonstrate that the prevalence of de-
pression is higher in patients with psoriasis compared 
with non-psoriasis patients in the Taiwanese general po-
pulation. In patients with psoriasis, risk factors associated 
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with increased prevalence of depression include age 
20–50 years, female sex, lower income, and comorbid 
diseases, including liver cirrhosis, renal disease, cardio-
vascular disease and cerebrovascular disease. Therefore, 
clinicians should be vigilant for the increased prevalence 
of depression in patients with psoriasis, especially those 
with the aforementioned risk factors. In addition, more 
clinical efforts should be focused on the prevention and 
treatment of this serious psychiatric disorder in patients 
with psoriasis.
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