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Analysis of Risk Factors for Psoriasis Recurrence Using Proportional Rates 
Model
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Background: Psoriasis is a chronic, recurrent, genetic skin disease without any definite cure. Unfortunately, studies on psoriasis are 
limited in our country and few studies have been done regarding its risk factors and time of occurrence.
Objectives: The current study aimed to assess risk factors of psoriasis recurrence through proportional rates model.
Patients and Methods: The current study was conducted at the Department of Dermatology, Imam Khomeini Hospital, Tehran University 
of Medical Sciences, Tehran, Iran, from March 2006 through April 2014. A total of 160 patients with confirmed diagnosis of psoriasis were 
recruited and risk factors for the recurrence of psoriasis were identified and evaluated by applying the proportional rates model.
Results: The results of this study indicated that infection, stress, family history, blood calcium level, smoking, and number of white blood 
cells were risk factors for recurrence of psoriasis. Moreover, 56.3% of patients did not have any leading-to-hospitalization relapse after 
enrolling in the study with one relapse episode reported in 23%, two in 10.6%, three in 4.4%, and four or more relapse episodes in 5.6% of 
participants.
Conclusions: It is essential to identify people with psoriasis. Another important point is to inform patients of the causes of this disease to 
decrease the risk of recurrence. In addition, it is recommended to educate patients about reduction or cessation of smoking as a part of 
psoriasis treatment.
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1. Background
Psoriasis is an autoimmune disease with genetic basis and 

different rate of penetration (1). Psoriasis affects 1% to 6% of 
the population and equally affects both sexes as well as dif-
ferent races. The disease might occur at all ages and might 
present at birth. The mean age at presentation is 37.8 years 
(2). Typically, it is not a life-threatening disease but some-
times it causes inability due to joints involvement. Preva-
lence is reported to range from 1% to 3% in different parts 
of the world and it is estimated that between one million 
and three million people are affected in Iran. Age of onset 
is often second to fourth decades of life and might begin in 
younger ages in those with a family history of disease. 

Psoriasis might be aggravated by beta-hemolytic strep-
tococcal infections, abrupt cessation of steroids, stress, 
pregnancy, and taking certain treatments such as Lithi-
um or systemic corticosteroids. Most studies have been 
performed on chronic plaque psoriasis, which is the most 
common form of disease (2, 3). Unfortunately, accurate 
statistics on the prevalence of psoriasis is not available 
in Iran and studies on this issue are limited. Determining 
recurrence rate as well as identifying factors that affect 
psoriasis recurrence would be helpful in prolonging re-
covery period and reducing disease recurrence. 

In the current study, we decided to identify risk factors 
associated with recurrence of psoriasis with use of pro-
portional rates model. The most popular and simplest 
model in context of recurrent data analysis is Anderson-
Gill model or AG model, which was introduced in 1982. In 
this model, the sequences of events that occur for each 
experimental unit are considered as a counting process 
with independent development. AG model is used when 
researchers only want to estimate the overall rate of an 
event at different times. 

2. Objectives
The aim of this study was to investigate the factors in-

fluencing recurrence of patients with psoriasis by using 
proportional rate model (PRM).

3. Patients and Methods
The current study was approved by the Ethical Commit-

tee of the Medical Sciences Faculty of Tarbiat Modares 
University. The research was conducted as a longitudinal 
study at Dermatology Department of Imam Khomeini 
Hospital, Tehran, Iran, from March 2006 through April 
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2014. We investigated patients’ records from the docu-
mentation center of Imam Khomeini Hospital. After a 
preliminary assessment, a total of 160 patients were iden-
tified and followed up. Only patients who had relapses 
leading to hospitalization and were regularly referred to 
the hospital were included. The current status of patients 
was assessed through making a phone call to them or 
their family. 

The primary outcome measure was the frequency of 
the recurrence. Firstly, the number of relapses leading 
to hospitalization from diagnosis through the end of 
the study was investigated and then its precipitating 
factors were analyzed. Basic characteristics including 
age at diagnosis, sex, marital status, family history, 
year of the study entry, blood calcium levels, place of 
residence, comorbid diseases, and white blood cells 
count were obtained from the hospital records. Some 
additional data such as data on stress, sunburn, tem-
perature changes, diet, smoking, infection, previous 
history of psoriasis, and occupation were also obtained 
through phone calls.

In the current study, PRM was applied to identify risk 
factors for recurrence of psoriasis (Equation 1).

dµi (t ) = exp
�
β900;Zi (t )
�

dµ0(t)

In which dµ0(t) is base rate function, Z(t) is vector of co-
variates in t, and β is vector of regression coefficients. In 
this study, we used R software (coxph function) to analy-
sis data.

4. Results
A total of 160 patients, including 89 males (55.6%), who 

had been diagnosed with psoriasis were recruited. Mean 
age of the patients by sex is shown in Table 1, and the fre-
quency of relapses leading to hospitalization among pa-
tients is shown in Table 2.

Among the 160 patients, 47 (37.29%) were single and 113 
(62.70%) were married; moreover, 57 patients (36%) had 
no history of psoriasis. The mean duration of disease in 
103 patients was 6.4 ± 6.75 years (median, 5 years) and 
the highest duration was 40 years. A history of psoria-
sis in family members or close relatives was reported by 
41 patients (25.6%) while 119 patients (74.3%) mentioned 
no history of disease in family members. Housewives, 
students, and employees constituted 50, 15, and seven 
out of 72 females in this study. Thus, much of the varia-
tion in occupation was related to men. Patients were 
classified as normocalcemic (2.2 to 2.55 mmol/L), hy-
pocalcemic (< 2.2 mmol/L), and hypercalcemic (> 2.55 
mmol/L) regarding their blood calcium levels (Table 
3). Moreover, patients were divided according to their 
white blood cell (WBC) count into two groups of nor-
mal WBCs (< 10 × 109 cells/L) and leukocytosis (> 10 × 
109 cells/L ) (Table 4) (4). The results of the fitting PRM 

showed no significant association between psoriasis 
recurrence and sex, year of study, previous history of 
psoriasis, age at study entry, place of residence, occu-
pation, year of study entry, comorbid diseases, and diet 
(P > 0.05). According to the coefficients (Table 5), infec-
tion and marital status had association with psoriasis 
relapse. Thus, the rate of relapse was 38% less in married 
than was in single patients. Furthermore, infection in-
creased rate of recurrence by 7%. Smoking, family histo-
ry, and temperature changes had increased recurrence 
rate of disease by two, three, and 1.5 times, respectively. 
Other factor that affected the incidence of relapse was 
stress (P < 0.05). Relapse rate was 82% more frequent in 
patients with stress in comparison with those without 
stress.

Table 1.  Age of Patients at Entry to the Study a

Sex Age at Entrance, y Median, y

Female 47 ± 17.22 48.5

Male 40.87 ± 16.92 38

Total 43.49 ± 17.29 40

a  Data are presented as Mean ± SD.

Table 2.  Frequency of Relapses Leading to Hospitalization in 
Patients with Psoriasis a

Recurrence Results

None 56.3 (90)

Once 23.1 (37)

Twice 10.6 (17)

Three Times or More 8.38 (16)

a Data are presented as No. (%).

Table 3.  Blood Calcium Levels Status in Participants at Study 
Entry a

Patients’ Blood Calcium Status Results

Hypocalcemia 56 (35)

Normal 88 (55)

Hypercalcemia 16 (10)

Total 160 (100)

a Data are presented as No. (%).

Table 4.  White Blood Cell Status in Participants at Study Entry a

White Blood Cell Count Results

Normal 104 (65)

Leukocytosis 56 (35)
a Data are presented as No. (%).
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Table 5.  Results of the Fitting Proportional Rates Model for Recurrence Rate in Patients With Psoriasis 

Risk Factors Relative Rate (95% CI) P Value

Infection

No (base)

Yes 1.07 (1.04-3.78) 0.043

Marital status

Single (base)

Married 0.62 (0.43-1.66) 0.022

Smoking

No (base)

Yes 2.01 (1.54-2.46) 0.044

Stress

No (base)

Yes 1.82 (0.79-2.27) 0.04

Temperature changes

No (base)

Yes 2.95 (2.34-8.45) 0.001

Family history

No (base)

Yes 1.47 (0.99-2.28) 0.03

White blood cell

Normal (base)

Leukocytosis 1.24 (0.79-2.23) 0.035

Blood Calcium Level

Normal (2.2-2.55 mmol/L)

Hypocalcemia (< 2.2 mmol/L) 1.19 (1.04-2.03) 0.011

Hypercalcemia (> 2.55 mmol/L) 0.82 (0.12-1.43) 0.16

5. Discussion
This study investigated the effects of demographic 

and metabolic factors on psoriasis relapse rate. After 
using the fitting PRM, we determined that the risk of 
recurrence was significantly reduced in married par-
ticipants. Although it seemed that this effect might be 
due to younger age in single patients, the effect of age 
was not significant according to our analysis; hence, the 
effect of marital status on the rate of relapse would be 
independent of age. Moreover, those with severe disease 
would be more likely to remain single. Another factor 
that showed a significant effect in the fitted model was 
the WBC count that had been classified into normal lev-
els and leukocytosis. Patients with higher WBC count 
had higher risk of recurrence leading to hospitalization 
than those with normal WBC count did. Patients with 
infection-related relapses had higher WBC count; there-
fore, with the elimination of the infectious agent, disease 
recurrence was also reduced. Other significant factors in 
relapsing were smoking and temperature changes. Some 
evidence showed that smoking is as an independent risk 

factor in the onset of psoriasis lesions. In some studies, 
the heaviness of smoking was associated with clinical 
severity of psoriasis while smoking duration had not 
such an association. In addition, smoking reduces the 
rate of recovery and response to treatment in patients 
with psoriasis. Reduction of tobacco use is shown to re-
duce relapses frequency and severity of psoriasis (4-9). 
In a study by Al'Abadie et al. (10), significant correlation 
between smoking and risk of recurrence was observed, 
indicating that smoking doubles the risk of relapse. In a 
study on 200 patients with psoriasis in England, smok-
ing habits before disease onset were studied and a signif-
icant correlation between smoking and risk of psoriasis 
was reported (11). In a case-control study conducted in 
Italy, family history (OR = 7; 95% CI,5.28-9.82), stress (OR 
= 1.7; 95% CI,0.14-3.36), and infection (OR = 7.8; 95% CI,4.75-
8.9) had a significant correlation with recurrence of pso-
riasis, which was consistent with the results of our study. 
In another study in London, infection was identified as 
a major factor in recurrence of psoriasis (12) and in an-
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other case-control study on 310 patients with psoriasis, 
smoking and alcohol (OR = 2.29; 95% CI,1.24-4.81), family 
history (OR = 33.96; 95% CI, 28.61-39.54), and changes in 
environmental conditions (OR = 8.34; 95% CI,5.12-10.27) 
were identified as risk factors for recurrence of psoriasis 
(13). In a study by Neumann et al. (14), cigarette smoking 
(OR = 1.31; 95% CI, 1.29-1.34) was considered as an impor-
tant risk factor for the recurrence of psoriasis. The results 
of a study by Farshchian showed that in contrast to age, 
sex, and type of psoriasis, smoking and alcohol were 
risk factors for recurrence of psoriasis (15), which was in 
agreement with the results of the present study. Many 
times, analyzing recurrent events and specifying the cor-
relations between events that had happened to each per-
son are very complicated or impossible. Therefore, using 
models that are based on the severity function in these 
cases does not seem right because we should know the 
correlation structure and include it into the model or we 
should assume that this correlated structure would be in 
the model with covariates; however, this assumption is 
not acceptable in most cases. In contrast, Observations 
of each person are dependent, most of statistical models 
need to impose this correlation but this model unlike 
other models don’t. Therefore, when correlation struc-
ture is unknown, this model is recommended for the 
formulation of the occurrence of events. Finally, the data 
collected for this study were derived from the contents 
of their records and this information is not reliable for 
statistical analysis; therefore, it is better to use them in 
making assumptions for more detailed studies.
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