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SUMMARY
Background—Psoriasis is a common, chronic, inflammatory skin disorder. Smoking may increase
the risk of psoriasis, but no prospective data are available on this relation.

Methods—We prospectively examined over a 14-year time period (1991–2005) the relation
between smoking status, duration, intensity, cessation and exposure to second hand smoke, and
incident psoriasis in 78,532 women from the Nurses Health Study II. The primary outcome was
incident, self-reported, physician-diagnosed psoriasis.

Findings—We documented 887 incident cases of psoriasis. Compared to those who had never
smoked, the multivariate relative risk (RR) of psoriasis was 1.78 (95% CI, 1.46–2.16) for current
smokers and 1.37 (95% CI, 1.17–1.59) for past smokers. Compared to nonsmokers, the multivariate
RR of psoriasis was 1.60 (95% CI, 1.31–1.97) for those who had smoked 11–20 pack-years, and 2.05
(95% CI, 1.66–2.53) for those who had smoked ≥21 pack-years. Compared to never smokers, the
multivariate RR of psoriasis was 1.61 (95% CI, 1.30–2.00) for those who quit smoking <10 years
ago, 1.31 (95% CI, 1.05–1.64) for 10–19 years ago, and 1.15 (95% CI, 0.88–1.51) for ≥20 years ago.
Prenatal and childhood exposure to passive smoke was associated with an increased risk of psoriasis.

Interpretation—In this prospective analysis, current and past smoking, and cumulative measures
of smoking were associated with the development of psoriasis. The risk of incident psoriasis among
former smokers decreases nearly to that of never smokers 20 years after cessation.

Corresponding Author: Hyon K. Choi, M.D., Dr.P.H., Division of Rheumatology, Department of Medicine, University of British
Columbia, Arthritis Research Centre of Canada, 895 West 10th Avenue, Vancouver, BC V5Z 1L7, Canada, Tel: (604) 871-4542 Fax:
(604) 879-3791, E-mail Address: E-mail: hchoi@partners.org.
Contributors
A R Setty and H K Choi contributed to the conception and design of the study, obtaining of funding, administrative support, collection
and assembly of data, interpretation of the data and critical revision of the article. A R Setty did the statistical analyses and drafted the
paper. G Curhan contributed to the conception and critical revision of the article.
Conflict of interest statement
None declared.
Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of the resulting
proof before it is published in its final citable form. Please note that during the production process errors may be discovered which could
affect the content, and all legal disclaimers that apply to the journal pertain.

NIH Public Access
Author Manuscript
Am J Med. Author manuscript; available in PMC 2009 June 15.

Published in final edited form as:
Am J Med. 2007 November ; 120(11): 953–959. doi:10.1016/j.amjmed.2007.06.020.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Keywords
Psoriasis; cigarette; smoking; pack-years; cessation; passive; risk factors; prospective; cohort

INTRODUCTION
Psoriasis is a chronic, inflammatory disease of the skin that affects approximately 2% of the
population1–4 and poses a lifelong burden for those affected.3 A survey by the National
Psoriasis Foundation found that 75% of patients with psoriasis reported a moderate to large
negative impact of the disease on the quality of their life with an alteration of every day
activities.5 The negative impact of psoriasis may not be limited to its cutaneous or psychosocial
manifestations. A recent large cohort study based on the General Practice Research Database
in the United Kingdom found psoriasis to be an independent risk factor for myocardial
infarction.6

Previous cross-sectional and case-control studies have suggested a link between cigarette
smoking and psoriasis, but no prospective data are available.7–9 Cigarette smoke contains
many potentially toxic materials and may affect the immunopathogenesis of psoriasis including
T cell activation and overproduction of pro-inflammatory cytokines (e.g. tumor necrosis factor
α [TNF-α], interleukin [IL]-2, IL-6, IL-8, and γ-interferon).10 Furthermore, a significant
association between the intensity and duration of smoking and clinical severity of psoriasis has
also been reported.11 Thus, an accurate understanding of the impact of smoking on psoriasis
is important from the public health perspective and perhaps for comprehensive management
of the condition.

To examine these issues, we prospectively evaluated the relation between smoking status,
duration, intensity, cessation and exposure to second hand smoke, and incident psoriasis, in a
cohort of 78,532 women without a history of psoriasis.

METHODS
The Nurses Health Study II (NHS II) is an ongoing longitudinal study of 116,608 female
registered nurses from fifteen states between the ages of 25 and 42 years at baseline who
completed and returned an initial questionnaire in 1989. The NHS II focuses on women’s health
outcomes in a population younger than the original Nurses’ Health Study I cohort. The NHS
II is followed with biennial questionnaires and the follow-up rate exceeds 90% for each 2-year
period. In 2005, we asked participants if they had ever received a physician diagnosis of
psoriasis and if so, the date of the diagnosis. Of the 79,628 participants for whom we have data,
we excluded 1,096 women with prevalent psoriasis that occurred prior to our baseline of 1991.
For this study we started follow-up in 1991, as this is the year for which we have corresponding
information regarding smoking status and alcohol intake.

Assessment
Participants reported whether they were current, past, or never smokers on each biennial
questionnaire. The initial questionnaire inquired about the average number of cigarettes
smoked per day (1–4, 5–14, 15–24, 25–34, or ≥ 45) by current and past smokers in the following
age categories: <15, 15–19, 20–24, 25–29, 30–35 and 36–42. All subsequent questionnaires
assessed the intensity of smoking in current smokers using the same categories of cigarettes
per day. Duration of smoking and years since quitting were calculated. We calculated the pack-
years of smoking (the equivalent of smoking 20 cigarettes a day for 1 year) by multiplying the
number of packs smoked per day by the number of years of smoking. All smoking variables
were updated biennially. In 1999, women were asked to report on exposure to passive smoke.
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They were asked if their mother smoked while pregnant with them. The second question asked
whether their mother, father, or both smoked regularly inside the home when they were
children. The following question asked the number of years the participant had lived with a
smoker as an adult in the following categories: none or < 1 year, 1–4 years, 5–9 years, 10–19
years, 20–29 years and 30+ years. Participants were also asked about reproductive factors (age
at menarche, regularity of menses, length of breast-feeding, parity, menstrual status and
postmenopausal hormonal use) and husband’s level of education.

The endpoint of the current study was a self-reported, physician diagnosis of incident psoriasis.
The baseline and biennial follow-up questionnaires inquired about weight, height, and alcohol
intake. The reproducibility and validity of the questionnaires have been previously documented
in the Nurses Health Study cohort.12–14

Statistical Analysis
We computed person-time of follow-up for each participant from the return date of the 1991
questionnaire to the date of diagnosis of psoriasis, death from any cause, or the end of the study
period, whichever came first. We used Cox proportional hazards modeling to estimate the
multivariate relative risk (RR) of incident psoriasis. We categorized smoking status as never,
current and past. Cumulative exposure to smoking was assessed by pack-years in the following
categories: never, 1–10, 11–20, ≥21. Years since quitting smoking was assessed in the
following categories: never smoked, < 10 years, 10–19 years, and ≥20 years. Intensity of
smoking was analyzed in four categories of cigarettes per day: never, 1–14, 15–24, and ≥25.
Duration of smoking was categorized as never, <20 years, 20–29 years, ≥ 30 years for current
smokers, and as never, <10 years, 10–19 years, ≥ 20 years for past smokers. Exposure to the
different types of passive smoke was examined as an indicator variable (yes or no).

Multivariate models were adjusted for age (continuous), alcohol intake (7 categories: none, 1–
4 g/d, 5–9 g/d, 10–14 g/d, 15–29 g/d, 30–49 g/d, 50+ g/d) and BMI (<21 kg/m2, 21–22.9 kg/
m2, 23–24.9 kg/m2, 25–29.9 kg/m2, 30–34.9 kg/m2 and ≥35 kg/m2). We evaluated the potential
impact of reproductive factors (age at menarche, regularity of menses, length of breast-feeding,
parity, menstrual status and postmenopausal hormonal use) and husband’s level of education
by entering each term into the multivariate model. Tests for linear trends were calculated using
continuous values for the smoking exposure. We calculated the population-attributable risk,
an estimate of the percentage of psoriasis cases in this population that would theoretically not
have occurred if participants had never smoked, assuming a causal relation between smoking
and incident psoriasis. For all RRs, we calculated 95% confidence intervals (CIs). All P values
are two-sided. Statistical analyses were performed using SAS software, version 9.1 (SAS
Institute Inc, Cary, NC).

The Partners Health Care System institutional review board approved this study. Return of a
completed questionnaire was accepted by the institutional review board as implied informed
consent.

RESULTS
Baseline characteristics

We documented 887 incident cases of psoriasis during the 14 years of follow-up. The baseline
characteristics of the cohort according to smoking status are shown in Table 1. Alcohol
consumption tended to increase from the never to the current smoker group, as did duration of
smoking and number of cigarettes smoked per day. Current smokers were more likely to have
been exposed to passive smoking than were never and past smokers.

Setty et al. Page 3

Am J Med. Author manuscript; available in PMC 2009 June 15.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Smoking Status, Intensity, Duration and Risk of Incident Psoriasis
Compared to those who never smoked, the multivariate RR for incident psoriasis was 1.37 for
past smokers and 1.78 for current smokers (Table 2). In age-adjusted and multivariate models,
pack-years were associated with a graded increase in the risk for psoriasis. Compared to never
smokers, the overall multivariate RR was 1.20 for 1–10 pack-years, 1.60 for 11–20 pack-years,
and 2.05 for ≥ 21 pack-years. For current smokers, the multivariate RRs for the corresponding
pack-year categories were 1.05, 1.57, and 2.25 (P for trend <0.001). A significant trend was
also present with increasing pack-year categories among past smokers (P for trend <0.001)
(Table 2). When we additionally adjusted for the female reproductive factors or husband’s
level of education to either the age-adjusted or the multivariate models, these RRs did not
change materially.

Similarly, there was a graded association between smoking intensity and the risk of psoriasis
(Table 3). For current smokers, as compared to nonsmokers, the multivariate RR for psoriasis
was 1.40 for smoking 1–14 cigarettes a day, 2.00 for 15–24 cigarettes a day and 2.54 for 25
cigarettes a day. The corresponding multivariate RRs for past smokers were 1.34, 1.39 and
1.53. The significant trends persisted with smoking duration in both current and past smokers
(Table 3).

Time since Quitting Smoking and Risk of Incident Psoriasis
There was a graded reduction in the risk of psoriasis with increasing years of smoking cessation
and the risk of psoriasis became comparable to that of non-smokers, 20 or more years after
smoking cessation (Table 4).

Passive Smoke and Risk of Incident Psoriasis
The age-adjusted RRs of incident psoriasis by exposure to passive smoke were 1.31 for those
whose mother smoked while pregnant with them, 1.26 for those with exposure to passive
smoking as a child, and 1.35 for those with passive smoke exposure after age 18 (Table 5).
After additionally adjusting for BMI, alcohol consumption and self-smoking status, the
multivariate RRs were attenuated to 1.21 (95% CI; 1.04–1.41), 1.18 (95% CI; 1.02–1.35), and
1.10 (95% CI; 0.95–1.28), respectively.

Population-Attributable Risk
In our cohort, 14% of the incident psoriasis cases were attributable to having ever smoked. For
past smokers, 27% of the risk was attributable to smoking; for current smokers, 44% of the
risk was attributable to smoking.

DISCUSSION
Our objective was to prospectively evaluate the relation between smoking and incidence of
psoriasis in a large cohort of women. We found that both past and current smokers were at
increased risk for developing psoriasis, and the risk was greater for current smokers. The risk
was graded and increased with the duration, intensity and pack-years of smoking. Furthermore,
the risk of incident psoriasis decreased with increasing years of smoking cessation reaching
nearly that of never smokers 20 years after cessation. These associations were independent of
other purported risk factors. The current study provides the first prospective evidence that
smoking is a strong risk factor for incident psoriasis.

The impact of smoking on psoriasis has been evaluated in a cross-sectional study that compared
557 psoriatic patients attending the University of Utah Dermatology Clinics, with external
population databases.9 The prevalence of smoking in the psoriatic patients was higher than in
the general Utah population (37% vs 13%; P <0.001) and higher than in the non-psoriatic
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patients attending the same dermatology clinics (37% vs 25%; P <0.001). A previous case-
control study of 108 psoriasis cases from the dermatology department of South Glamorgan
(UK), and 108 control patients from family practices of the same region, reported a similarly
strong association between prior smoking and the risk of psoriasis (OR = 3.75; 95 % CI, 1.68–
9.47).15 A recent Italian, multi-center, case-control study involving 318 men and 242 women
with newly diagnosed psoriasis and 690 controls also reported that there was a significant
association (multivariate OR = 1.9 [95 % CI, 1.3–2.7] for past smokers and 1.7 [95 % CI, 1.1–
3.0] for current smokers). The same study reported that the risk of psoriasis was significantly
higher in female current smokers, whereas the risk was not significant in female past smokers
(OR, 1.2; 95% CI, 0.6–2.2).16 Furthermore, no graded response was observed across smoking
intensity and duration, unlike our findings. Our prospectively obtained smoking history data,
coupled with a larger sample size may explain the differences. While previous cross-sectional
studies left uncertainty regarding the temporal relationship between smoking and psoriasis,9,
17 our prospective longitudinal data indicate that increased smoking precedes the occurrence
of new cases of psoriasis. Furthermore, potentially biased recall of various facets of smoking
history was avoided in this study because smoking data were collected prior to the data on
incident psoriasis.

Psoriasis is a T cell immune-mediated disease that involves over-expression of
proinflammatory cytokines and chemokines such as TNF-α, IL-2, IL-6, IL-8, and γ-interferon.
There are several speculated mechanisms by which cigarette smoke could augment the risk of
psoriasis. Cigarette smoke contains many potentially toxic materials such as nicotine, reactive
oxygen species, nitric oxide, peroxynitrite, and free radicals of organic compounds, and may
affect the immunopathogenesis of psoriasis.10 Abnormalities in T-cell function,18, 19
reduction in natural killer cells,20 impairment of humoral immunity,20–22 and elevated levels
of inflammatory markers such as interleukin-6 and C-reactive protein 23–25 have been
observed in smokers. Specifically, nicotine may stimulate the functional capacity of antigen
presenting cells leading to T-cell proliferation and release of proinflammatory cytokines,16,
26 which are thought to be involved in the pathogenesis of psoriasis. Some studies 27–30 have
also shown that cigarette smoking induces an overproduction of interleukin IL-1β, and
increases the production of TNF-α and transforming growth factor-β, which have been
associated with psoriasis severity.

The constituents of cigarette smoke, including mutagenic, neurotoxic and fetotoxic agents can
pass through the placenta and are detectable in the urine of newborns.31, 32 Maternal smoking
is known to increase a woman’s risk of spontaneous abortion, preterm delivery, and lower birth
weight.31, 33 A previous study that evaluated the role of passive smoking in psoriasis did not
find it to be a risk factor.16 However, the study did not evaluate separately for prenatal,
childhood and adult exposure. Our study found passive exposure to serve as a risk factor in the
first two groups. It is conceivable that for psoriasis, passive exposure to smoke has greater
negative consequences earlier rather than later in life.

Conversely, smoking cessation may be an important target for prevention and management of
psoriasis.34, 35 Smoking cessation may decrease the degree of smoke-induced inflammation
by lowering the level of circulating inflammatory cytokines or restoration of T-cell
impairments. Indeed, our study found that the risk for psoriasis in past smokers was consistently
lower than it was for current smokers. The risk progressively decreased with increasing years
of smoking cessation and became insignificant, 20 years after cessation. Furthermore, among
patients with existing psoriasis, higher intensity and duration of smoking was associated with
increased clinical severity of psoriasis.11 These findings, along with well-established
hazardous health effects of smoking, provide clear incentives for smoking cessation in those
at risk for and suffering from psoriasis. Beyond the potential effect on psoriasis, smoking
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cessation would lead to a better overall clinical outcome in psoriasis patients, who often suffer
co-morbidities related to smoking.34, 36

There are several strengths and limitations of our study. It is the largest, prospective assessment
of multiple markers of smoking status, duration and intensity in relation to the risk of psoriasis.
Similar to other population-based epidemiologic studies of psoriasis,3, 37, 38 we did not
confirm the nurses’ self-reported physician-diagnosis of psoriasis clinically with an
examination by a dermatologist. A recent French study of a non-health professional population
reported that the agreement between self-reported and dermatologists’ diagnoses of psoriasis
was moderate, although it was the second best among five common skin disorders.39 While
we expect the overall accuracy of self-reported physician-diagnosis of psoriasis to be higher
among registered nurses, as was the case with other health data in our cohort, the corresponding
accuracy against a dermatologist’s examination is not available. However, when we
additionally adjusted for self-reported physician-diagnosed co-morbidities associated with
increased smoking such as asthma, chronic obstructive lung disease, cardiovascular disease,
and hypertension, our results did not change materially. These data suggest that these co-
morbidities associated with smoking did not contribute to an increased ascertainment of
psoriasis among women smokers in our cohort. Furthermore, any non-differential
misclassification of psoriasis would have biased the study results toward the null and would
not explain the strong associations observed in this study. Nonetheless, confirmation of these
results using more specific case definitions of psoriasis as well as evaluation of psoriasis
subtypes would be valuable.

The restriction to registered nurses in our cohort is both a strength and a limitation. The cohort
of well-educated women minimizes potential for confounding associated with socioeconomic
status, and we were able to obtain high quality data with minimal loss to follow-up. Although
the absolute rates of psoriasis and frequency of smoking may not be representative of a random
sample of US women, the biological effects of smoking should be similar. Our findings would
be most directly generalizable to Caucasian women with no history of psoriasis. Furthermore,
between the reported bimodal peaks of psoriasis onset time (23 and 55 years),40 the age range
of our cohort during the follow-up tended to overlap more with the second peak of incidence.
Thus, our results may be more applicable to the later-onset cases of psoriasis.

In conclusion, this prospective study suggests that the risk of incident psoriasis in women is
increased in past and current smokers, and with increasing duration and intensity of smoking.
The risk of incident psoriasis among former smokers decreases nearly to that of never smokers,
20 years after cessation. Smoking cessation may be a potentially important target for the
prevention and management of psoriasis.

Acknowledgments
We thank the participants in the Nurses Health Study II for their dedication and continued participation; the entire
staff of the Nurses Health Study II; and Rong Chen, for her assistance with programming.

Grant Support:

Arathi R. Setty: NIH Grant # 5 T32 AR007258-29

Nurses Health Study II Grant # NIH Grant # CA50385

References
1. Gelfand JM, Stern RS, Nijsten T, et al. The prevalence of psoriasis in African Americans: results from

a population-based study. J Am Acad Dermatol 2005;52:23–26. [PubMed: 15627076]

Setty et al. Page 6

Am J Med. Author manuscript; available in PMC 2009 June 15.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



2. Gelfand JM, Weinstein R, Porter SB, Neimann AL, Berlin JA, Margolis DJ. Prevalence and treatment
of psoriasis in the United Kingdom: a population-based study. Arch Dermatol 2005;141:1537–1541.
[PubMed: 16365254]

3. Stern RS, Nijsten T, Feldman SR, Margolis DJ, Rolstad T. Psoriasis is common, carries a substantial
burden even when not extensive, and is associated with widespread treatment dissatisfaction. J Investig
Dermatol Symp Proc 2004;9:136–139.

4. Schon MP, Boehncke WH. Psoriasis. N Engl J Med 2005;352:1899–1912. [PubMed: 15872205]
5. Bhosle MJ, Kulkarni A, Feldman SR, Balkrishnan R. Quality of life in patients with psoriasis. Health

Qual Life Outcomes 2006;4:35. [PubMed: 16756666]
6. Gelfand JM, Neimann AL, Shin DB, Wang X, Margolis DJ, Troxel AB. Risk of myocardial infarction

in patients with psoriasis. Jama 2006;296:1735–1741. [PubMed: 17032986]
7. Braathen LR, Botten G, Bjerkedal T. Psoriatics in Norway. A questionnaire study on health status,

contact with paramedical professions, and alcohol and tobacco consumption. Acta Derm Venereol
Suppl (Stockh) 1989;142:9–12. [PubMed: 2763788]

8. Bell LM, Sedlack R, Beard CM, Perry HO, Michet CJ, Kurland LT. Incidence of psoriasis in Rochester,
Minn, 1980–1983. Arch Dermatol 1991;127:1184–1187. [PubMed: 1863076]

9. Herron MD, Hinckley M, Hoffman MS, et al. Impact of obesity and smoking on psoriasis presentation
and management. Arch Dermatol 2005;141:1527–1534. [PubMed: 16365253]

10. Orosz Z, Csiszar A, Labinskyy N, et al. Cigarette smoke-induced proinflammatory alterations in the
endothelial phenotype: role of NAD(P)H oxidase activation. Am J Physiol Heart Circ Physiol
2007;292:H130–139. [PubMed: 17213480]

11. Fortes C, Mastroeni S, Leffondre K, et al. Relationship between smoking and the clinical severity of
psoriasis. Arch Dermatol 2005;141:1580–1584. [PubMed: 16365261]

12. Rimm EB, Stampfer MJ, Colditz GA, Chute CG, Litin LB, Willett WC. Validity of self-reported
waist and hip circumferences in men and women. Epidemiology 1990;1:466–473. [PubMed:
2090285]

13. Giovannucci E, Colditz G, Stampfer MJ, et al. The assessment of alcohol consumption by a simple
self-administered questionnaire. Am J Epidemiol 1991;133:810–817. [PubMed: 2021148]

14. Colditz GA, Stampfer MJ, Willett WC, et al. Reproducibility and validity of self-reported menopausal
status in a prospective cohort study. Am J Epidemiol 1987;126:319–325. [PubMed: 3605058]

15. Mills CM, Srivastava ED, Harvey IM, et al. Smoking habits in psoriasis: a case control study. Br J
Dermatol 1992;127:18–21. [PubMed: 1637689]

16. Naldi L, Chatenoud L, Linder D, et al. Cigarette smoking, body mass index, and stressful life events
as risk factors for psoriasis: results from an Italian case-control study. J Invest Dermatol 2005;125:61–
67. [PubMed: 15982303]

17. Lebwhol M, Callen JP. Obesity, smoking, and psoriasis. Jama 2006;295:208–210. [PubMed:
16715548]

18. Hughes DA, Haslam PL, Townsend PJ, Turner-Warwick M. Numerical and functional alterations in
circulatory lymphocytes in cigarette smokers. Clin Exp Immunol 1985;61:459–466. [PubMed:
2931227]

19. Robbins CS, Dawe DE, Goncharova SI, et al. Cigarette smoke decreases pulmonary dendritic cells
and impacts antiviral immune responsiveness. Am J Respir Cell Mol Biol 2004;30:202–211.
[PubMed: 12920055]

20. Moszczynski P, Zabinski Z, Moszczynski P Jr, Rutowski J, Slowinski S, Tabarowski Z.
Immunological findings in cigarette smokers. Toxicol Lett 2001;118:121–127. [PubMed: 11137318]

21. Burton RC. Smoking, immunity, and cancer. Med J Aust 1983;2:411–412. [PubMed: 6633395]
22. Hersey P, Prendergast D, Edwards A. Effects of cigarette smoking on the immune system. Follow-

up studies in normal subjects after cessation of smoking. Med J Aust 1983;2:425–429. [PubMed:
6633406]

23. Bermudez EA, Rifai N, Buring JE, Manson JE, Ridker PM. Relation between markers of systemic
vascular inflammation and smoking in women. Am J Cardiol 2002;89:1117–1119. [PubMed:
11988205]

Setty et al. Page 7

Am J Med. Author manuscript; available in PMC 2009 June 15.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



24. Tracy RP, Psaty BM, Macy E, et al. Lifetime smoking exposure affects the association of C-reactive
protein with cardiovascular disease risk factors and subclinical disease in healthy elderly subjects.
Arterioscler Thromb Vasc Biol 1997;17:2167–2176. [PubMed: 9351386]

25. Costenbader KH, Feskanich D, Mandl LA, Karlson EW. Smoking intensity, duration, and cessation,
and the risk of rheumatoid arthritis in women. Am J Med 2006;119(503):e501–509.

26. Aicher A, Heeschen C, Mohaupt M, Cooke JP, Zeiher AM, Dimmeler S. Nicotine strongly activates
dendritic cell-mediated adaptive immunity: potential role for progression of atherosclerotic lesions.
Circulation 2003;107:604–611. [PubMed: 12566374]

27. Ryder MI, Saghizadeh M, Ding Y, Nguyen N, Soskolne A. Effects of tobacco smoke on the secretion
of interleukin-1beta, tumor necrosis factor-alpha, and transforming growth factor-beta from
peripheral blood mononuclear cells. Oral Microbiol Immunol 2002;17:331–336. [PubMed:
12485323]

28. Byron KA, Varigos GA, Wootton AM. IL-4 production is increased in cigarette smokers. Clin Exp
Immunol 1994;95:333–336. [PubMed: 8306509]

29. Okubo Y, Koga M. Peripheral blood monocytes in psoriatic patients overproduce cytokines. J
Dermatol Sci 1998;17:223–232. [PubMed: 9697051]

30. Flisiak I, Chodynicka B, Porebski P, Flisiak R. Association between psoriasis severity and
transforming growth factor beta(1) and beta (2) in plasma and scales from psoriatic lesions. Cytokine
2002;19:121–125. [PubMed: 12242078]

31. Windham GC, Hopkins B, Fenster L, Swan SH. Prenatal active or passive tobacco smoke exposure
and the risk of preterm delivery or low birth weight. Epidemiology 2000;11:427–433. [PubMed:
10874550]

32. Wu T, Hu Y, Chen C, et al. Passive Smoking, Metabolic Gene Polymorphisms, and Infant Birth
Weight in a Prospective Cohort Study of Chinese Women. Am J Epidemiol. 2007

33. Genbacev O, McMaster MT, Zdravkovic T, Fisher SJ. Disruption of oxygen-regulated responses
underlies pathological changes in the placentas of women who smoke or who are passively exposed
to smoke during pregnancy. Reprod Toxicol 2003;17:509–518. [PubMed: 14555188]

34. Hamminga EA, van der Lely AJ, Neumann HA, Thio HB. Chronic inflammation in psoriasis and
obesity: implications for therapy. Med Hypotheses 2006;67:768–773. [PubMed: 16781085]

35. Weisberg SP, McCann D, Desai M, Rosenbaum M, Leibel RL, Ferrante AW Jr. Obesity is associated
with macrophage accumulation in adipose tissue. J Clin Invest 2003;112:1796–1808. [PubMed:
14679176]

36. Mallbris L, Ritchlin C, Stahle M. Metabolic disorders in patients with psoriasis and psoriatic arthritis.
Curr Rheumatol Rep 2006;8:355–363. [PubMed: 16973109]

37. Gelfand JM, Feldman SR, Stern RS, Thomas J, Rolstad T, Margolis DJ. Determinants of quality of
life in patients with psoriasis: a study from the US population. J Am Acad Dermatol 2004;51:704–
708. [PubMed: 15523347]

38. Gelfand JM, Gladman DD, Mease PJ, et al. Epidemiology of psoriatic arthritis in the population of
the United States. J Am Acad Dermatol 2005;53:573. [PubMed: 16198775]

39. Jagou M, Bastuji-Garin S, Bourdon-Lanoy E, Penso-Assathiany D, Roujeau JC. Poor agreement
between self-reported and dermatologists’ diagnoses for five common dermatoses. Br J Dermatol
2006;155:1006–1012. [PubMed: 17034533]

40. Henseler T, Christophers E. Psoriasis of early and late onset: characterization of two types of psoriasis
vulgaris. J Am Acad Dermatol 1985;13:450–456. [PubMed: 4056119]

Setty et al. Page 8

Am J Med. Author manuscript; available in PMC 2009 June 15.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Setty et al. Page 9

Table 1
Baseline Characteristics within Categories of Smoking Status (1991) in the Nurses’ Health Study II

Never Past Current

Number 51779 17730 9023

Mean Age (yrs) 35.3 36.6 36.1

BMI (mean) 24.4 24.6 24.5

Alcohol (g/d) 2.4 4.4 5.4

Smoking Exposures

 Pack-Years 0 9.1 16.1

 Average number of cigarettes per day 0 14.2 15.9

 Duration of smoking (yrs) 0 12.3 19.6

Passive Smoking Exposures*

 Mother smoked while pregnant (%) 21.1 25.5 28.7

 Parent smoked at home (%) 55.9 64.9 68.6

 Lived > 20 years with a smoker (%) 3.5 7.8 34.6

*
Ascertained in 1999
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Table 2
Relative Risk of Psoriasis by Smoking Status and Pack-Years among Women

Cases of Psoriasis Person Years Age adjusted RR
(95% CI)

Multivariate RR*
(95% CI)

Smoking Status

Never 494 711823 1.00 1.00

Past 262 265298 1.40 (1.20–1.62) 1.37 (1.17–1.59)

Current 131 104804 1.82 (1.50–2.21) 1.78 (1.46–2.16)

P for Trend <0.001 <0.001

Pack-Years

Never 494 711823 1.00 1.00

1–10 158 190389 1.20 (1.00–1.43) 1.20 (1.00–1.44)

11–20 120 104463 1.67 (1.37–2.04) 1.60 (1.31–1.97)

≥ 21 115 73781 2.19 (1.78–2.70) 2.05 (1.66–2.53)

P for trend <0.001 <0.001

Pack-Years for Current
Smokers

Never 494 711823 1.00 1.00

1–10 17 23655 1.06 (0.65–1.71) 1.05 (0.64–1.71)

11–20 37 34863 1.59 (1.14–2.23) 1.57 (1.12–2.20)

≥ 21 75 45359 2.35 (1.84–3.00) 2.25 (1.76–2.89)

P for trend <0.001 <0.001

Pack-Years for Past
Smokers

Never 494 711823 1.00 1.00

1–10 140 165719 1.21 (1.00–1.46) 1.22 (1.01–1.47)

11–20 82 68857 1.69 (1.33–2.14) 1.61 (1.27–2.04)

≥ 21 37 27756 1.78 (1.27–2.50) 1.61 (1.14–2.26)

P for trend <0.001 <0.001

*
The multivariate model adjusts for age, BMI, and alcohol intake.
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Table 3
Relative Risk of Psoriasis by Intensity and Duration of Smoking Among Past and
Current Women Smokers (1991–2005)

Cases of Psoriasis Person-Years Age-Adjusted RR
(95% CI)

Multivariate RR
(95% CI) *

Current smokers

Smoking Intensity (cigarettes/day)

 Never 494 711823 1.00 1.00

 1–14 50 51197 1.40 (1.05–1.87) 1.40 (1.04–1.88)

 15–24 52 37124 2.06 (1.54–2.74) 2.00 (1.50–2.67)

 ≥ 25 28 14754 2.81 (1.92–4.11) 2.54 (1.73–3.73)

 P for trend <0.001 <0.001

Smoking Duration (y)

 Never 494 711823 1.00 1.00

 <20 21 28047 1.09 (0.70–1.70) 1.07 (0.69–1.66)

 20 to 29 67 51662 2.07 (1.60–2.68) 2.02 (1.56–2.62)

 ≥ 30 41 24636 2.05 (1.48–2.85) 2.00 (1.44–2.78)

 P for trend <0.001 <0.001

Past smokers

Smoking Intensity (cigarettes/day)

 Never 494 711823 1.00 1.00

 1–14 140 149011 1.33 (1.10–1.61) 1.34 (1.10–1.62)

 15–24 76 74947 1.43 (1.13–1.83) 1.39 (1.09–1.77)

 ≥ 25 44 37057 1.68 (1.23–2.29) 1.53 (1.12–2.09)

 P for trend <0.001 <0.001

Smoking Duration (y)

 Never 494 711823 1.00 1.00

 <10 41 50760 1.15 (0.83–1.58) 1.16 (0.84–1.59)

 10–19 156 163423 1.38 (1.15–1.65) 1.36 (1.13–1.63)

 ≥ 20 62 49311 1.67 (1.28–2.19) 1.57 (1.19–2.06)

 P for trend <0.001 <0.001

*
The multivariate model adjusts for age, BMI, and alcohol intake.
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Table 4
Relative Risk of Psoriasis by Years since Quitting Smoking (1991–2005)

Cases of Psoriasis Person-Years Age-Adjusted RR
(95% CI)

Multivariate RR (95%
CI) *

Never 494 711823 1.00 1.00

<10 103 87616 1.71 (1.38–2.11) 1.61 (1.30–2.00)

10–19 96 109760 1.33 (1.07–1.66) 1.31 (1.05–1.64)

≥ 20 63 67006 1.14 (0.87–1.49) 1.15 (0.88–1.51)

P for trend 0.004 0.007

*
The multivariate model adjusts for age, BMI, and alcohol intake.

Am J Med. Author manuscript; available in PMC 2009 June 15.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Setty et al. Page 13

Table 5
Relative Risk of Psoriasis by Exposure to Passive Smoke (reported in 1999)

Exposure Cases of Psoriasis Person-Years Age-Adjusted
RR (95% CI)

Multivariate Adjusted
Model

RR (95% CI) *

Prenatal∫

No 496 651212 1.00 1.00

Yes 248 248952 1.31 (1.13–1.53) 1.21 (1.04–1.41)

Childhood†

No 316 440674 1.00 1.00

Yes 576 644984 1.26 (1.10–1.45) 1.18 (1.02–1.35)

Adult§

No 402 567271 1.00 1.00

Yes 414 429580 1.35 (1.18–1.56) 1.10 (0.95–1.28)

∫
Mother smoked while pregnant with the participant

†
At least one parent smoked regularly at home during participants’ childhood

§
Lived at least one year with someone who smoked regularly inside the home after age 18

*
Adjusted for age, updated BMI, alcohol consumption, and smoking status
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