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Introduction
Psoriasis is a common inflamma-

tory skin condition with an exten-
sive medical literature.1,2 Although 
less common, psoriatic arthritis 
(PsA) has also been studied substan-
tially,1,3–6 but there are only limited 
data about PsA from population-
based studies. Available reports 
suggest relations of both psoriasis7,8 
and PsA9,10 to atherothrombotic 
cardiovascular diseases (CV), but 
some studies are limited by small 

numbers of participants, self-report 
of diagnoses, and homogeneity of 
study populations.

We present here the results of a 
study of PsA in a large, multiethnic, 
free-living population. We hypothe-
sized that PsA and atherothrombotic 
vascular conditions might be associ-
ated because of shared underlying 
inflammatory mechanisms. Thus, 
we examined associated diagnoses 
made by physicians. A matched 
case-control analysis yielded data 

about selected traits usually consid-
ered risk factors for CV disease. Be-
cause study subjects with PsA were 
determined from among persons 
with known computer-stored previ-
ous data, in the case-control analyses 
it was possible to also study changes 
in the CV risk traits.

Materials and Methods
Study Population

The study protocols were ap-
proved by the institutional review 
board of the Kaiser Permanente 
Medical Care Program. The study 
population consisted of 76,425 
persons who, on January 1, 1995, 
were members of a comprehensive 
prepaid Northern California Health 
Plan and whose demographic traits 
were known from previous health 
examinations11 for the period 1978–
1985. These persons are thought to 
represent a cross-section of Health 
Plan members and were classified 
as follows: 43% men, 52% white, 
30% African American, 11% Asian 
American, and 5% Hispanic. The 
Health Plan members reflect the 
full socioeconomic spectrum of the 
general population except for the 
extremes of income.

Study Subjects with 
Psoriatic Arthritis

The date for study population 
selection was based on the fact 
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that outpatient diagnoses at visits to 
Health Plan facilities was first stored 
in computers in January 1995. We 
searched these computer files for 
diagnoses of PsA (International 
Classification of Diseases, 9th revi-
sion [ICD-9] code 696.0) through 
2004, identifying 120 individuals 
(0.16%) with a diagnosis of PsA. A 
physician investigator performed 
a detailed record review of the 
120 possible study subjects with 
PsA for confirmation of diagnosis. 
Strong consideration was given to 
acceptance of the PsA diagnosis if 
it was made by a rheumatologist, 
but inclusion ultimately depended 
on a compelling clinical picture, 
including radiologic evidence of 
erosive disease and negative find-
ings on tests for rheumatoid factor. 
Uncertain diagnoses were resolved 
by consensus. We excluded 21 
study subjects from analysis either 
because they did not fulfill PsA 
criteria established for this study 
or because other (than PsA) rheu-
matologic diagnoses were judged 
more likely. Thus, there were 99 
confirmed study subjects with PsA 
in the analyses (0.13% of study 
subjects); of these, 50% were men, 
70% were white, 8% were African 
American, 16% were Asian Ameri-
can, and 2% were Hispanic.

Analysis of Coexistent 
Outpatient Conditions

These associations were studied 
by logistic regression in all 76,425 
persons. Included were the follow-
ing CV conditions (ICD-9 codes): 
systemic hypertension (400–405), 
coronary heart disease (410–414), 
heart failure (428), cerebrovascular 
disease (430–438), and diabetes mel-
litus (250). Diabetes was included 
because from the risk viewpoint, 
it is widely considered a “coronary 
disease equivalent.” Age-adjusted 
and multivariate logistic models 

used covariate data obtained from 
the 1978–1985 health examinations, 
including self-classified ethnicity, 
education, marital status, body mass 
index (BMI), cigarette smoking status, 
and alcohol intake. These models 
yielded odds ratios (ORs) for relations 
of PsA to each coexistent condition, 
95% confidence intervals (CIs), and 
P values. For this study, we defined 
“statistical significance” as p < 0.05.

Record Review and Case-
Control Study Subjects

In addition to confirmation of PsA 
diagnosis, chart review included 
abstraction of data about weight, 
blood pressure, total cholesterol, and 
blood sugar at the time of diagnosis. 
For each confirmed study subject 
with PsA, two study control subjects 
were selected who were Health Plan 
patients at the time of first outpatient 
PsA diagnosis but who were free of 
diagnosed PsA, psoriasis, and other 
rheumatic inflammatory conditions 
(rheumatoid arthritis, lupus erythe-
matosus, scleroderma, dermatomyo-
sitis, and polyarteritis nodosa). Each 
study control subject was matched 
to the corresponding study subject 
with PsA for age, sex, and ethnic-

ity. Data similar to those for study 
subjects with PsA were abstracted for 
these study control subjects, using 
date for study control subjects clos-
est to corresponding study subjects 
with PsA.

Case-Control Comparisons
The matched groups (study 

subjects with PsA vs study control 
subjects) were compared with stu-
dent’s t-test, with results expressed 
as χ-square and p values. In this 
manner, we examined traits at time 
of PsA diagnosis, data from the 
earlier examinations, and changes 
in the measurements between the 
earlier examinations and date of 
diagnosis.

Results
Outpatient Diagnoses 
Associated with Psoriatic 
Arthritis

These associations are presented 
in Table 1. There was increased 
prevalence of systemic hyperten-
sion and of heart failure among the 
study subjects with PsA. In contrast, 
although the p values were >0.05 
for each, the ORs for associated 
coronary disease, cerebrovascular 

Table 1. Associationsa of outpatient diagnosesb with psoriatic 
arthritis

ICD-9 code 
(number of study subjects with 

psoriatic arthritis)
Odds 
ratio

95% 
confidence 

interval p value
Systemic hypertension (38,461)b

Codes 400–404 (48) 2.1 1.3–3.2 0.001
Coronary heart disease 10,123)b

Codes 410–414 (13) 0.7 0.4–1.3 0.3
Heart failure (5809)b

Code 428 (11) 2.0 1.0–3.8 0.04
Cerebrovascular disease (7969)b

Codes 430–439 (5) 0.8 0.4–1.3 0.5
Diabetes mellitus (12,206)b

Code 250 (10) 0.7 0.4–1.7 0.5
aVersus study control subjects without psoriatic arthritis, by logistic regression, among 76,425 
persons. Covariates in models were age, sex, race/ethnicity, education level, body mass index, 
smoking status, and alcohol intake, determined at 1978–1985 examinations.
bOutpatient diagnoses 1995–2004.

similar mediators 
are involved in 
the genesis of 

atherosclerosis, 
atherothrombotic 

diseases, 
the group of 
traits known 
as metabolic 
syndrome, 

and systemic 
hypertension.13,14
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disease, and diabetes mellitus were 
<1.0. Several of the relations of the 
covariates are presented in Table 
2. Age and sex were unrelated 
to likelihood of the diagnosis of 
PsA. African Americans had a 
lower PsA prevalence, but there 
was no difference between Asian 
Americans, largely of Chinese or 
Filipino ethnicity, and whites. 
Total blood cholesterol level was 
inversely related to PsA. Unrelated 
traits included education level, 
obesity, heavy smoking, daily mod-
erate alcohol drinking, BMI, blood 
pressure, blood glucose level, and 
leukocyte count.

Comparisons of Study 
Subjects with Psoriatic 
Arthritis and Matched Study 
Control Subjects

Case-control comparisons for 
selected CV risk traits are shown 
in Table 3. Mean cholesterol levels 
were lower in study subjects with 
PsA than in study control subjects 
both at the earlier examinations 
in 1978–1985 and at date of di-

agnosis. There were decreases in 
mean cholesterol levels from the 
earlier to the later measures, slightly 
greater in the study subjects with 
PsA. The study subjects with PsA 
had a higher mean BMI both in 
1978–1985 and at diagnosis, but 
the increase in BMI over time was 
similar in both groups. Mean sys-
tolic and diastolic blood pressure 
was similar in 1978–1985 for study 
subjects with PsA and study control 
subjects but increased more in the 
study subjects with PsA, resulting 
in significant case-control differ-
ences at time of diagnosis. Blood 
glucose levels were similar in cases 
and study control subjects at both 
measurements, and they increased 
to a similar extent over time.

Discussion
Although the etiology of most 

rheumatic conditions is not well 
established, it is accepted that au-
toimmune phenomena and chronic 
tissue inflammation are involved 
and possibly causal.9,12 The same 
is true for psoriasis, a T-helper-cell 

type 1 immunologic inflammatory 
skin disease7 and, presumably, for 
PsA, now classified as one of the 
spondyloarthritides.6 In general, 
T-cell activation induces proinflam-
matory cytokines and chemokines 
that are noxious to a variety of tis-
sues. Similar mediators are involved 
in the genesis of atherosclerosis, 
atherothrombotic diseases, the 
group of traits known as metabolic 
syndrome, and systemic hyperten-
sion.13,14 Epidemiologic studies show 
that atherosclerosis has a number of 
causal risk factors, several of which 
(cigarette smoking, atherogenic 
lipids, hypertension, and hypergly-
cemia) involve cytokines, other bio-
active substances, and cells charac-
teristic of the inflammatory process. 
In fact, endovascular inflammation 
is now considered involved in all 
stages of atherosclerosis develop-
ment and may well be causal.13,14 
Despite the apparent similarities in 
hypothetical noxious biologic path-
ways related to inflammation, the 
link between rheumatic conditions 
and atherosclerosis remains a statis-
tical association without established 
causal mechanisms.

We found inconsistent posi-
tive associations of CV conditions 
with PsA. Although hypertension 
and heart failure were associated, 
atherothrombotic disease was not. 
Even though this could be inter-
preted as indicating a lesser role 
for common systemic inflammatory 
mechanisms than we expected, 
inflammation is not the only pos-
sible mechanism for a link among 
atherosclerosis, PsA, and rheumatic 
conditions.8 Shared CV risk factors 
would be another possible basis for 
a link. Our data show inconsistent 
evidence about shared risk traits 
also, but we did not have data 
about several important potential 
CV risk traits. Several of these, such 
as amount physical activity and diet, 

Table 2. Relations of covariates and other traitsa to psoriatic 
arthritis

Trait (referent)
Odds ratioa  

(95% confidence interval)
Age (× 10 years)b  0.9 (0.8–1.1)
Sex (female/male)  0.7 (0.5–1.1
Ethnicity black (white)  0.2 (0.1–0.4)c

Ethnicity Asian (white)  1.1 (0.6—2.1)
College graduate (no college)  1.3 (0.6–2.8)
Alcohol 1–2 drinks per day (never)  0.8 (0.4–1.7)
Smoke >1 pack per day (never a smoker)  1.3 (0.6–2.8)
BMI 25–30 kg/m2 (<25 kg/m2)  0.9 (0.5–1.3)
BMI >30 kg/m2 (<25 kg/m2)  1.7 (0.9–3.3)
BP >140/90 mm Hg (<120/80 mm Hg)  1.1 (0.6–2.0)
Total blood cholesterol (× 10 mg/dL)b  0.92 (0.87–0.97)d

Blood glucose (× 10 mg/dL)b  0.9 (0.8–1.0)
Leukocyte count (× 1000/mm3)b  0.9 (0.9–1.1)
a Odds ratios for 1978–1985 examination traits in relation to 1995–2004 diagnoses, by logistic 
regression; models include age, sex, race/ethnicity, marital status, smoking status, alcohol 
intake.
b Continuous variable.
c p < 0.001.
d p < 0.01.
BMI = body mass index; BP = blood pressure.
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might be modulated by the pres-
ence of PsA. Increased CV disease 
as a consequence of treatment is 
another interesting possibility. For 
example, use of nonsteroidal anti-
inflammatory medications might 
increase risk of hypertension or of 
heart failure, the specific conditions 
we found related to PsA. Finally, 
shared genetic predilections are 
hypothetically possible, but our data 
cannot evaluate this aspect.

In the case-control comparison, 
weight gain was similar for study 
subjects with PsA and study control 
subjects. The greater increase in 
blood pressure in study subjects 
with PsA could be substantially 
responsible for the heart failure dis-
parity, especially because coronary 
disease, another major risk factor 
for heart failure, was not more 
prevalent in the study subjects with 
PsA. Although this was not a strictly 
prospective analysis, it is notewor-
thy that there were no convincing 
relations to the 1978–1985 exami-

nation data about blood pressure, 
blood glucose levels, or leukocyte 
count. The unexplained inverse 
relation of total blood cholesterol 
in 1978–1985 to PsA might partially 
account for the absence of a relation 
of PsA to atherothrombotic disease. 
Leukocyte count, a marker of in-
flammation, was unrelated to PsA 
but has previously been reported 
to be related to acute myocardial 
infarction in this population.15

Not surprisingly, our data do show 
that the known relatively low preva-
lence of psoriasis in African Ameri-
cans2 extends to PsA. Also, the data 
show that Asian Americans have rates 
of PsA similar to those of whites.

Limitations of our study start with 
the fact that the small number of 
study subjects with PsA precluded 
the statistical power to demonstrate 
modest relations to the condition. 
Another limitation was our inability 
to study temporal relations and thus 
incident disease. We emphasize that 
this was not a prospective analysis. 

This should not affect the data about 
relations of lifelong demographic 
traits (age, sex, and eth-
nicity) to PsA. However, 
the data about educa-
tion, BMI, smoking and 
alcohol-drinking habits, 
and blood tests in Table 
2 should not be over-
interpreted as necessar-
ily indicating predictive 
traits. Strengths of the 
study include the large, 
multiethnic, relatively 
stable cohort and the fact 
that all diagnoses were 
made by physicians.

We conclude that PsA is associated 
with increased prevalence of hyper-
tension and heart failure. However, 
evidence about other independent 
associations between PsA and vas-
cular conditions is unclear. v

Disclosure statement
The author(s) have no conflicts of 

interest to disclose.

 Table 3. Case-control comparisons for study subjects with psoriatic arthritisa

Cases Study control subjects Difference p value
Total blood cholesterol (mg/dL)
Mean in 1978–1985 199.6 210.7 –11.1 0.05
Mean at diagnosisb 191.3 205.1 –13.8 0.004
Mean change –8.3 –5.6 2.7 0.77
Body mass index (kg/m2)
Mean in 1978–1985 24.8 23.6 1.2 0.03
Mean at diagnosisb 28.3 26.6 1.7 0.02
Mean change +3.5 +3.0 0.5 0.29
Systolic blood pressure (mm Hg)
Mean in 1978–1985 124.9 123.2 1.7 0.39
Mean at diagnosisb 133.1 127.8 5.3 0.001
Mean change +8.2 +4.6 3.6 0.13
Diastolic blood pressure (mm Hg)
Mean in 1978–1985 74.5 74.1 0.4 0.77

Mean at diagnosisb 80.0 75.4 4.6 <0.001
Mean change +5.5 +1.3 4.2 0.12
Blood glucose (mg/dL)
Mean in 1978–1985 92.3 93.3 1.0 0.53
Mean at diagnosisb 101.1 102.9 1.8 0.67
Mean change 9.0 9.4 0.3 0.92
a Matched age, sex, and ethnicity. P values refer to case-control comparisons.
b Dates for study control subject data were closest to those of diagnosis of the matched case.

… the link 
between 
rheumatic 

conditions and 
atherosclerosis 

remains a 
statistical 

association 
without 

established 
causal 

mechanisms.
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Psoriasis And Warts
I have long had the idea that God created psoriasis and warts  

to teach dermatologists the merits of humility.
— Rational Drug Therapy, Vincent Joseph Derbes, 1912-1999, American physician
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