
Increased Cardiovascular Risk Factors in Psoriasis

Vol. 27, No. 1, 2015 59

Received July 24, 2014, Revised November 25, 2014, Accepted for 
publication December 3, 2014

Corresponding author: Kwang Joong Kim, Department of Dermatology, 
Hallym University Sacred Heart Hospital, 22, Gwanpyeong-ro 
170beon-gil, Dongan-gu, Anyang 431-796, Korea. Tel: 82-31-380- 
3765, Fax: 82-31-386-3761, E-mail: kkj51818@hallym.or.kr

This is an Open Access article distributed under the terms of the 
Creative Commons Attribution Non-Commercial License (http:// 
creativecommons.org/licenses/by-nc/3.0) which permits unrestricted
non-commercial use, distribution, and reproduction in any medium, 
provided the original work is properly cited.

Ann Dermatol Vol. 27, No. 1, 2015 http://dx.doi.org/10.5021/ad.2015.27.1.59

ORIGINAL ARTICLE

A Study of Awareness and Screening Behavior of 
Cardiovascular Risk Factors in Patients with Psoriasis 
and Dermatologists

Min Kyung Lee, Han Su Kim, Eun Byul Cho, Eun Joo Park, Kwang Ho Kim, Kwang Joong Kim

Department of Dermatology, Hallym University College of Medicine, Anyang, Korea

Background: A number of studies have suggested an in-
creased frequency of cardiovascular (CV) diseases in patients 
with psoriasis. Objective: In this study, we assessed the 
awareness among psoriasis patients and dermatologists in 
private primary clinics about the increased CV risk linked to 
psoriasis, and examined the screening behaviors of derma-
tologists for CV risk factors in psoriasis patients. Methods: 
We distributed questionnaires to dermatologists in primary 
clinics and to psoriasis patients about their awareness of the 
increased CV risk factors related with psoriasis. Results: One 
hundred four patients and 50 dermatologists were included. 
64.4% of patients and 92% of dermatologists answered that 
they know about the increased risk of CV diseases in psoriasis 
patients. However, far fewer dermatologists than expected 
followed the screening guidelines for CV risk factors. We 
found that the duration (p＜0.0001) and severity (p＜0.0001) 
of psoriasis were related to patient’s awareness. A significant 
correlation between dermatologists’ awareness and the 
number of psoriasis patients they treated each month was al-
so observed (p＜0.024). Conclusion: This study may help 
promote the idea that psoriasis patients require education 
about their increased CV risk factors and that dermatologists 
require further education about screening practices to detect 
CV risk in psoriasis patients. (Ann Dermatol 27(1) 59∼65, 

2015)
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INTRODUCTION

Psoriasis is a chronic immune-mediated inflammatory dis-
ease, characterized by scaly plaques or pustules, with a 
prevalence rate of approximately 1.5%∼3%1-3. Recent 
studies have revealed that systemic inflammatory diseases 
such as psoriasis, systemic lupus erythematosus, and rheu-
matoid arthritis are associated with an increased risk of 
cardiovascular (CV) diseases4. In particular, it has been 
well established that the prevalence of CV diseases and 
conventional CV risk factors, such as obesity, smoking, 
diabetes mellitus, hyperlipidemia, and hypertension, is 
higher in patients with psoriasis than in the general pop-
ulation5-8. Moreover, psoriasis is related to high CV mor-
tality rates, whereas its severity is associated with an in-
creased risk of CV disease9-11. 
Despite previous studies that demonstrated an increased 
risk of CV disease and the establishment of screening 
guidelines for CV risk factors in psoriasis patients12, it is 
not certain whether psoriasis patients and dermatologists 
are aware of this risk and whether dermatologists follow 
the recommended screening guidelines. We assumed that 
dermatologists in private primary practice have relatively 
fewer opportunities to obtain knowledge about the in-
creased CV risk factors in psoriasis patients than dermatol-
ogists working in university hospitals, and we wondered 
about the awareness and screening behaviors of dermatol-
ogists in private primary clinics as well as about the awa-
reness of psoriasis patients. The aims of this study are to 
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Table 1. Questionnaire for patients about the awareness of increased cardiovascular (CV) risk in psoriasis patients

1. Please indicate your sex.     ① Male       ② Female
2. What is your age? _______ years 
3. Did/do you have any of the following comorbid diseases?
   ① Hypertension       ② Diabetes mellitus       ③ Hyperlipidemia       ④ Other _______
4. Smoking history
   ① Current smoker (____ pack(s) per day on average, for _______ year(s))
   ② Ex-smoker (____ pack(s) per day on average, for _______ year(s))
   ③ None
5. When were you diagnosed with psoriasis? _______ year(s) ago 
6. Please indicate all the following psoriasis treatments until date. (Please indicate all that you are aware of.)
   ① Systemic therapy (cyclosporine, vitamin A, methotraxate)
   ② Topical therapy (vitamin D, steroid)
   ③ Phototherapy (narrow band UVB, PUVA)
   ④ Biologics
   ⑤ Other_______
7. Compared to the general population, psoriasis patients are at greater risk of having CV disease risk factors (such as high blood

pressure, diabetes mellitus, obesity, and hyperlipidemia) and CV diseases (such as coronary artery disease, myocardial infarction, 
and stroke). Are you aware of this fact?

   ① I am fully aware of this. (Please answer questions 7-1 and 7-2.)
   ② I have heard this, but do not know what it means to me. (Please answer questions 7-1 and 7-2.)
   ③ I have not heard this.
7-1. Where have you hear about the information in question 7?
   ① Internet ② Media (TV, newspaper, magazine, etc.)
   ③ Doctor ④ Acquaintance   ⑤ Other _______
7-2. After you learned about the information in question 7, did you make any of the following lifestyle changes?
   ① I started getting regular medical checkups.(blood sugar, cholesterol, blood pressure, body mass index)
   ② I started working out regularly.
   ③ I changed my diet.
   ④ I quit smoking.
   ⑤ I started drinking less.
   ⑥ Other _______

assess the awareness among psoriasis patients and derma-
tologists in primary clinics about the increased CV risks 
linked to psoriasis, and to evaluate the screening behav-
iors for CV risk factors among dermatologists.

MATERIALS AND METHODS
Subjects and data collection

First, psoriasis patients were randomly selected among 
outpatients with psoriasis aged ≥20 years who presented 
to the Department of Dermatology, Hallym University 
Sacred Heart Hospital. One hundred four patients, with 
adequate time to receive an explanation about the study, 
provide consent, and complete questionnaires, were en-
rolled between June 1 and December 31, 2013. The pa-
tients completed questionnaires about their awareness of 
increased CV risks linked to psoriasis and the screening 
behaviors in detecting risk factors (Table 1). To evaluate 
the clinical variables that are related with patients’ aware-
ness, a detailed history was obtained from each patient, 

including sociodemographic issues and the duration of 
their psoriasis. Information about the severity of psoriasis, 
assessed by using the Psoriasis Area Severity Index (PASI), 
was obtained from the patients’ medical records, and the 
highest score was selected. The patients were questioned 
about how they obtained the information about increased 
CV risk factors.
Board-certified, Korean dermatologists practicing in private 
primary clinics were randomly selected from the Korean 
Dermatological Association. One hundred questionnaires 
were distributed through electronic mail. A total of 50 der-
matologists completed the questionnaire (Table 2). The 
questionnaire identified the dermatologists’ awareness of 
the high CV risk factors in psoriasis patients and their 
screening practices for CV risk factors when treating these 
patients. To identify the relevant factors associated with 
their awareness, the dermatologists were asked about the 
number of patients with psoriasis they treated per month. 
They were also questioned about their screening methods 
for CV risk factors.
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Table 2. Questionnaire for dermatologists on the awareness of increased cardiovascular (CV) risk in psoriasis patients

1. Please indicate your sex.     ① Male       ② Female
2. What is your age? _______ years 
3. Please indicate in which of the following setting you practice medicine.
   ① Primary clinic (level 1 medical institution)
   ② Hospital (level 2 or 3 medical institution) 
   ③ Other _______
4. How long have you practiced medicine as a dermatologist?
   ① ＜5 years ② 5∼10 years
   ③ 10∼20 years ④ ＞20 years
5. How many psoriasis patients do you typically examine per month?
   ① 0 ② 1∼5 ③ 6∼10
   ④ 11∼15 ⑤ ＞20
6. What percentage of your patients have psoriasis?
   ① ＜20% ② 20%∼40% ③ 40%∼60%
   ④ 60%∼80% ⑤ 80%∼100%
7. Compared to the general population, psoriasis patients are at greater risk of having CV disease risk factors (such as high blood

pressure, diabetes mellitus, obesity, and hyperlipidemia) and CV diseases (such as coronary artery disease, myocardial infarction, 
and stroke). Are you aware of this fact?

   ① I am fully aware of this. (Please answer question 7-1.)
   ② I have heard this, but do not know what it means to me. (Please answer question 7-1.)
   ③ I have not heard this.
7-1. If you are aware of this information, do you explain this to your patients?   ① Yes         ② No
8. Do you screen psoriasis patients for dyslipidemia?     ① (Please answer question 8-1.)        ② No
8-1. Which of the following items do you examine?
   ① Medical history    ② Total cholesterol    ③ Low-density lipoprotein
   ④ High-density lipoprotein    ⑤ Triglyceride    ⑥ Other _______
9. Do you screen psoriasis patients for obesity (body mass index measurement)? ① Yes ② No
10. Do you screen psoriasis patients for diabetes?     ① Yes (Please answer question 10-1.)      ② No
10-1. Which of the following methods do you use? (Please indicate all that apply.)
   ① Refer to medical history
   ② Random plasma glucose test
   ③ Fasting plasma glucose test
   ④ Oral glucose tolerance test
   ⑤ HbA1c 
11. Do you screen psoriasis patients for blood pressure? 
   ① Yes (Please answer question 11-1.) ② No
11-1. Which of the following method do you use?
   ① Refer to medical history ② Check blood pressure
12. If you do not perform any of the screening tests mentioned in questions 8∼11 for psoriasis patients, why? (Please indicate all

that apply.)
   ① I did not know it was necessary.
   ② Patients’ financial circumstances
   ③ Lack of time
   ④ Lack of facilities or testing equipment
   ⑤ Other_______

Statistical analysis

Data are expressed as mean±standard deviation. An in-
dependent t-test was used to analyze the data. A χ2 test 
was also used to identify the factors that were related to 
the awareness of increased CV risk in patients with 
psoriasis. All statistical analyses were performed by using 
SPSS ver. 13.0 (SPSS Inc., Chicago, IL, USA). p-values
＜0.05 were considered statistically significant. 

Ethics statement

This study received approval from the institutional review 
board of Hallym University Sacred Heart Hospital on May 
10, 2013 (IRB No. 2014-I011). Written informed consent 
was obtained from all participants.
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Table 3. Sociodemographic characteristics of the patients (n=104)

Demographics Value

Age (y)
Sex
Annual household income ($)
Employment status
  Employed
  Unemployed
  Student
  Homemaker
  Retired
Educational level
  High school or less
  College education
  Graduate school education

49.7±12.6
47.1

 61,550±10,300

62
13
 6
16
 3

39
51
10

Values are presented as mean±standard deviation or percentage
of total subjects.

Table 4. Comparisons of awareness of psoriasis patients by clinical factor

Variable n
Unaware of increased 

CV risk factors
(n=37)

Aware of the risk, 
but not very well

(n=39)

Well aware of increased 
CV risk factors

(n=28)
p-value*

Sex
  Male
  Female
Age (y)
  20∼30
  31∼40
  41∼50
  51∼60
  61∼70
  ≥71
Duration (y)
  ＜1
  1∼5
  5∼10
  10∼20
  ＞20
Severity†

  Mild
  Moderate to severe

49
55

 2
21
32
27
14
 8

 6
35
12
35
16

88
16

19 (38.8)
18 (32.7)

  2 (100.0)
 6 (28.6)
 7 (21.9)
10 (37.0)
 6 (42.9)
 6 (75.0)

 2 (33.3)
15 (42.9)
 7 (58.3)
 9 (25.7)
 4 (25.0)

36 (40.9)
1 (6.3)

17 (34.7)
22 (40.0)

0 (0)
11 (52.4)
12 (37.5)
10 (37.0)
 4 (28.6)
 2 (25.0)

 4 (66.7)
19 (54.3)
 3 (25.0)
 9 (25.7)
 4 (25.0)

35 (39.8)
 4 (25.0)

13 (26.5)
15 (27.3)

0 (0)
 4 (19.0)
13 (40.6)
 7 (25.9)
 4 (28.6)

0 (0)

0 (0)
1 (2.9)

 2 (16.7)
17 (48.6)
 8 (50.0)

17 (19.3)
11 (68.8)

0.792

0.097

0.000

0.000

Values are presented as number of subjects (percentage of total). CV: cardiovascular. *p-values＜0.05 considered statistically significant.
†The patients with a Psoriasis Area Severity Index (PASI) score ＜10 were considered to have mild psoriasis, whereas those with
a PASI score ≥10 were considered to have moderate to severe psoriasis. 

RESULTS
Demographic data of the patients

A total of 104 patients (49 men, 55 women) with plaque 
type psoriasis were included in this study (Table 3). The 
mean age of psoriasis patients was 49.7±12.6 years, and 
the mean duration of psoriasis was 10.5±8.7 years. 

Awareness among psoriasis patients of their increased 
CV risk

Only 28 of the 104 (26.9%) patients were well aware of 
their increased CV risk factors, whereas 39 (37.5%) had 
heard about the increased CV risk in psoriasis patients. 
However, these patients did not have a thorough under-
standing of the risk. The other 37 (35.6%) patients an-
swered that they did not have any idea about their in-
creased risk of CV disease. The way in which patients ac-
quired this knowledge was noted. More than one answer 
was possible. The most common source of information 
was mass media (67 patients, 40.3%), followed by the in-
ternet (25, 37.3%) and their doctors (18, 26.9%). The pa-
tients were also asked whether they had made any efforts 
to reduce their risk of adverse CV outcome. A total of 53 
(79.1%) patients responded that they did, whereas the rest 
responded that they had made no effort at all. The most 
common efforts made were exercising and changing diet-
ary habits, accounting for 24 (35.8%) and 21 (31.3%) pa-
tients, respectively. Eighteen of the 67 patients (26.9%) re-
ceived screening such as regular laboratory evaluations, 
whereas 8 (11.9%) reduced their alcohol consumption, 
and 6 (9.0%) had quit smoking. 
The correlation between patients’ awareness and their 
clinical factors was examined. The mean duration of psor-
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Table 5. Comparisons of dermatologist awareness according to the number of psoriasis patients and duration of clinical practice

Variable n
Unaware of increased 
CV risk factors (n=4)

Aware of the risk, 
but not very well (n=10)

Well aware of increased 
CV risk factors (n=36)

p-value*

Number of psoriasis patients
  0
  1∼5
  6∼10
  11∼15
  16∼20
  >20
Duration of clinical practice (y)
  <5
  5∼10
  10∼20
  >20

 2
17
14
 5
 8
 4

 9
16
18
 7

0 (0)
1 (5.9)
1 (7.1)

 2 (40.0)
0 (0)
0 (0)

0 (0)
1 (6.3)

 2 (11.1)
 1 (14.3)

 2 (100.0)
3 (17.6)
4 (28.6)
1 (20.0)
0 (0)
0 (0)

2 (22.2)
4 (25.0)
4 (22.2)
0 (0)

0 (0)
13 (76.5)
 9 (64.3)
 2 (40.0)

  8 (100.0)
  4 (100.0)

 7 (77.8)
11 (68.8)
12 (66.7)
 6 (85.7)

0.024

0.766

Values are presented as number of subjects (percentage of total). CV: cardiovascular. *p-values＜0.05 considered statistically significant.

iasis was 10.5±8.7 years, and the mean PASI score was 
5.7±3.5. We found that the factors, significantly associated 
with patients’ awareness, were the duration (p＜0.0001) 
and severity (p＜0.0001) of psoriasis (Table 4). Among the 
patients who had psoriasis for ＜1 year, none were well 
aware of their increased CV risk. Eight of the 16 (50.0%) 
patients who had psoriasis for ＞20 years showed the 
greatest awareness. Although only 17 (19.3%) patients 
with mild psoriasis were well aware of their increased CV 
risk, a larger proportion (11 of 16, 68.8%) of patients with 
moderate to severe psoriasis were well aware of their in-
creased CV risk. There was no sex- or age-related predo-
minance in awareness among the participants of this study. 

Awareness among dermatologists of increased CV risk

Forty-six of the 50 (92%) dermatologists were aware that 
psoriasis patients have a greater CV risk than the normal 
population. Thirty-six (72%) dermatologists were well 
aware of the risk, whereas the other 10 (20%) had heard 
of the increased risk, but did not know much about it. The 
mean duration of clinical practice was 12.1±9.0 years, 
and the mean number of psoriasis patients that the derma-
tologists treated per month was 7.1±5.0. A significant cor-
relation between dermatologists’ awareness and the num-
ber of psoriasis patients they treated per month was ob-
served (p＜0.024; Table 5). None of the dermatologists 
who treated no patients with psoriasis were well aware of 
the increased CV risk factors, whereas the four dermatolo-
gists who treated ＞20 patients per month recognized the 
risk factors well. The duration of clinical practice was not 
significantly related to their awareness.
Despite their awareness, the number of dermatologists 
who screened psoriasis patients for CV risk factors was far 
less than expected. Five of the 36 (13.9%) dermatologists 

screened patients for dyslipidemia, 17 (47.2%) for obesity, 
11 (30.6%) for hypertension, and 10 (27.8%) for diabetes 
mellitus. The reasons why the dermatologists did not 
screen for CV risk factors were a lack of screening facili-
ties (50%), lack of time (27.1%), lack of feeling the need 
to perform screening (20.2%), and lack of patient com-
pliance (12.2%). Four dermatologists answered that they 
did not know exactly what they had to do to evaluate a 
patient for CV risk factors. 

DISCUSSION

In this study, less than half of the psoriasis patients were 
well aware of their increased CV risk factors. The results 
of this study suggest that the severity and duration of psor-
iasis are associated with the awareness of CV risk factors 
in psoriasis patients. The severe group with PASI ≥10 
tended to be more aware of the high CV risk factors re-
lated with psoriasis. The results also revealed that patients 
who had psoriasis for a longer duration recognized their 
risk better than those who had psoriasis for a shorter 
duration. Whether duration or severity was correlated 
with the increased CV risk is controversial; however, the 
patients’ awareness in this study was related to the dura-
tion and severity of their psoriasis. We assume that this re-
lation exists because psoriasis patients with longer dura-
tion and higher severity are likely to have more oppor-
tunities to obtain information about increased CV risk dur-
ing their long and severe disease course.
We also found that patients acquired their knowledge 
about the increased CV risk factors more often through 
non-professional channels than from their doctors. This 
finding suggests that most dermatologists do not educate 
their patients about their increased CV risk factors or their 
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need to undergo screening. Less than half of these patients 
were routinely screened for CV risk factors, such as 
through regular laboratory evaluations, and we can as-
sume that this result reflects low patient awareness, as this 
study showed.
On the other hand, most of the dermatologists responded 
that they know about the increased CV risk factors of psor-
iasis patients. Increasing numbers of studies about the 
co-morbidities of psoriasis, especially CV co-morbidities, 
have been established; this may have contributed to the 
dermatologists’ awareness13,14. This study revealed that 
dermatologists who treated a greater number of psoriasis 
patients were more likely to be well aware of the in-
creased CV disease risk and more likely to screen for risk 
factors. An extensive experience with psoriasis patients 
has helped dermatologists learn more about their CV risk 
factors. The duration of clinical practice was not sig-
nificantly related to the dermatologists’ awareness. We 
can assume that dermatologists who have had a longer 
practice are likely to have fewer opportunities to obtain 
the latest knowledge such as on the co-morbidities of 
psoriasis. However, we can also carefully speculate that 
dermatologists with a longer duration of practice have 
more experience treating psoriasis patients, resulting in 
their increased awareness. These two possible contrasting 
ideas may be helpful in understanding our data, which 
showed no significant findings between the dermatolo-
gists’ awareness and their duration of clinical practice.
Our study also found that the dermatologists did not al-
ways screen for CV risk factors, such as hypertension, dys-
lipidemia, diabetes mellitus, and obesity. Most of the der-
matologists responded that they did not screen for CV risk 
factors because of a lack of facilities. This result is con-
sistent with the fact that obesity and hypertension, which 
are much easier to check in outpatient clinics, seem to be 
screened at higher rates than other risk factors. Notably, 
more than half of the dermatologists who were aware of 
the high CV risk factors in psoriasis patients did not edu-
cate their patients about this risk despite their awareness.
In an effort to reduce CV risk factors in psoriasis patients, 
the National Psoriasis Foundation recommended the use 
of the American Heart Association guidelines, and sug-
gested that psoriasis patients be screened for CV risk fac-
tors starting at 20 years of age15. Wohlrab et al.16 recently 
developed a checklist that allows dermatologists to detect 
all relevant factors related to the co-morbidities of patients 
with moderate to severe psoriasis, and they emphasized 
the importance of interdisciplinary complementary assess-
ments.
Overall, the findings of this study suggest that although 
most dermatologists are aware of the greater CV risk fac-

tors and CV disease rates in psoriasis patients, only a small 
proportion of psoriasis patients are well aware of their 
risk. Dermatologists should feel a responsibility to educate 
their patients and screen for CV risk factors on the basis of 
accurate knowledge about the association between psor-
iasis and CV diseases. In addition, larger, multi-institu-
tional studies are needed to confirm the factors related to 
the awareness of increased CV risk factors.
This study has several limitations. First, it used question-
naires distributed by electronic mail to dermatologists, 
which means the possibility of statistical bias is present. 
Second, the awareness of increased CV risk factors can 
differ according to the existence of CV diseases in psor-
iasis patients. Further studies with matching co-morbidities 
are needed. 
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