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Background: Psoriasis and substance abuse remains a serious healthcare burden. However, associations between substance abuse and 
psoriasis have not been elucidated.
Objective: To evaluate the bidirectional associations between substance abuse and psoriasis.
Methods and Subjects: Based on the UK Biobank data, we conducted two prospective cohort studies to compare the risk of incident 
psoriasis in participants with versus without substance abuse (Cohort 1) and the risk of incident substance abuse in participants with 
versus without psoriasis (Cohort 2). Incident substance abuse (ICD: F10-F19) and psoriasis (ICD: L40) were primarily determined 
from hospital and primary care data, death registries and self-assessments.
Results: In Cohort 1, 4,097 of 454,245 developed psoriasis during follow-up. Baseline substance abuse was linked to an increased 
psoriasis risk (hazard ratio [HR]: 2.31, P<0.001), notably in alcohol and tobacco users (HRs: 2.29 and 2.33, P<0.001). Those with high 
genetic risk and substance abuse had the greatest psoriasis risk (HR: 5.19, P<0.001). In Cohort 2, 25,176 out of 451,547 were 
diagnosed with substance abuse during follow-up. A notable association between baseline psoriasis and subsequent substance abuse 
(HR: 1.28, P<0.001) was observed, slightly mediated by depression, anxiety, and sleep quality (1.7% to 3.4%; all P<0.001). Sensitivity 
analyses showed consistent results.
Conclusion: Our findings identify bidirectional positive associations of substance abuse with psoriasis. This association is especially 
pronounced in those with both high genetic risk and alcohol or tobacco abuse. It is suggested that clinicians should consider alcohol or 
tobacco abuse among psoriasis patients to improve their life quality.

Plain Language Summary:  
What is already known about this topic? 
Individual factors, like alcohol or tobacco consumption, have been reported to be associated with psoriasis risk. The bidirectional 
associations between the incidence of substance abuse and psoriasis remain unclear. 
What does this article add to our knowledge? 
Our findings emphasize a bidirectional positive relationship between substance abuse incidents and psoriasis. This association is 
especially pronounced in psoriasis patients with high genetic risk and in those who abuse alcohol and tobacco. 
How does this study impact current management guidelines? 
Our findings underscore the imperative of proactive measures against both psoriasis and substance abuse, especially concerning 
alcohol and tobacco. 
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Introduction
Psoriasis is a common, chronic, and inflammatory skin disease, which is characterized by dry, itchy, and raised skin 
plaques with silvery scales.1–3 Substance abuse pertains to the harmful use of psychoactive substances, such as alcohol, 
opioids, cannabinoids, sedatives, stimulants, hallucinogens, tobacco, and volatile solvents, frequently causing significant 
clinical distress.4–6 Substance abuse has been a thorny public health concern throughout human history.4,7 Evidence 
suggests a correlation between alcohol intake, smoking, and psoriasis risk.8–10 Several studies find that psoriasis may 
sustain drinking and smoking addition.11–13 Moreover, some studies have highlighted that opioid utilization is increas
ingly common among patients with psoriasis.14,15 Although “substance abuse” is a collective term, prior research has 
typically isolated individual factors, like alcohol or tobacco consumption, rather than holistically examining the interplay 
between substance abuse and psoriasis. Besides, nowadays researches involving substance abuse were difficult to control 
confounding factors.16 Therefore, this gap emphasizes the pressing need for large-scale prospective cohort studies to 
provide a comprehensive understanding of the bidirectional links between the incidence of substance abuse and psoriasis.

In the current study, we utilized the UK Biobank database to execute two prospective cohort studies. We assessed the 
risk of developing psoriasis among participants with and without substance abuse, and vice versa. Our goal is to 
underscore the intertwined relationship between substance abuse and psoriasis, fostering heightened public cognizance 
and paving the way for timely clinical interventions.

Methods and Subjects
Study Design and Participant
Our study is derived from the UK Biobank (our application number #55257), which recruited over 500,000 people as 
a general cohort in 2006–2010 at 22 research centres across England, Scotland, and Wales. Recruitment was done by 
sending letters with address information. Ethical approval has been approved by the Northwest Multicentre Research 
Ethics Committee (Ref: 21/NW/0157). According to the item 1 of Article 32 of the Measures for Ethical Review of Life 
Science and Medical Research Involving Human Subjects dated February 18, 2023, China: Research involving human 
subjects in the life sciences and medicine that utilises personal information data or biological samples may be exempted 
from ethical review under the following circumstances: provided it does not cause harm to human subjects, nor involve 
sensitive personal information or commercial interests. This exemption aims to reduce unnecessary burdens on research
ers and facilitate the advancement of human-involved life science and medical research. Research conducted using 
publicly available data obtained lawfully, or data generated through observation without interfering with public conduct. 
Participants were asked to complete a questionnaire on a touch-screen, perform physical measurements, and complete 
a face-to-face interview with a trained nurse after signing an informed consent form. You can get more information about 
UK Biobank on the official website (https://www.ukbiobank.ac.uk/). Our variables of interest were primarily substance 
abuse and psoriasis.

We constructed two cohorts in this study. In Cohort 1, we excluded 10,904 participants with prevalent psoriasis and 
37,220 with missing data on key covariates including education, ethnicity, Townsend deprivation index (TDI), physical 
activity, body mass index (BMI), and polygenic risk scores of psoriasis (PRSpso), and included 45,4245 participants to 
evaluate the association of substance abuse with incident psoriasis. In Cohort 2, we excluded 25,795 participants with 
prevalent substance abuse and 25,027 participants with missing data on key covariates, and included 451,547 participants 
for analysis of the association between psoriasis and incident substance abuse (Figure 1). The study was conducted in 
accordance with the Strengthening Reporting of Observational Studies in Epidemiology (STROBE) reporting guidelines.

Ascertainment of Psoriasis
The diagnosis of psoriasis was primarily based on the patients’ hospital records. Linked primary care records were used 
as additional cases. Diagnoses were recorded using the International Classification of Diseases 10th Edition (ICD-10) 
coding system. The source of the participant’s psoriasis and date of first diagnosis can be downloaded from the first 
occurrence in UK Biobank.17 Psoriasis incidence was determined through linked hospital data until Oct 21, 2022, for 
England, Jul 31, 2021, for Scotland, Feb 28, 2018 for Wales. The follow-up endpoint date was determined by the date of 
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first diagnosis, the date of death, the date of release, and the censoring date, whichever occurred first. We then calculated 
the time-to-event from the date of baseline recruitment to the follow-up endpoint date.

Ascertainment of Substance Abuse
Substance abuse determinations included mental and behavioural disorders caused by the use of alcohol, opioids, 
cannabinoids, sedatives or hypnotics, cocaine, other stimulants, hallucinogens, tobacco, volatile solvents or polydrug 
use, and use of other psychoactive substances, with ICD-10 coding F10-F19, respectively. The calculation of the 
incidence of substance abuse was similar to that of psoriasis.

Covariates
The data of sex, age, ethnicity, TDI, educational level, physical activity, smoking, alcohol consumption, BMI, and PRSpso were 
collected through an on-screen questionnaire at baseline survey. We selected these key covariates based on previous literature 
and complete and accurate records in the database we used.18,19 Ethnicity was categorized as white, mixed, Asian, black, 
Chinese, and other. TDI is an indicator of socioeconomic status, and higher scores represent worse living conditions. Smoking 
and alcohol consumption status were categorized into three categories: never, previous, and current. Ideal physical activity is 
defined as 75 minutes of vigorous exercise, 150 minutes of moderate-intensity exercise, 150 minutes of mixed (moderate and 
vigorous) exercise per week, or at least vigorous exercise once and moderate exercise at least five days a week. BMI was 
calculated as weight divided by squared height (kg/m2). In addition, we obtained PRSpso, which is widely used to estimate 
cumulative genetic risk for disease. PRSpso was constructed for all individuals from UK Biobank based on training data from 
external Genome-Wide Association Studies (GWAS), and the calculation was described in a previous study.20 PRSpso used in 
this study was obtained from UK Biobank (https://biobank.ndph.ox.ac.uk/ukb/field.cgi?id=26269). We then categorized the 
PRSpso into three groups based on quartiles: 1st for low genetic risk, 2nd to 3rd for intermediate risk, and 4th for high risk.

Mediation Variables
Symptoms of depression and anxiety were assessed using the Four-Item Patient Health Questionnaire (PHQ-4), and sleep 
quality was assessed using five sleep questions collected at baseline. Questions about depression symptoms included 
frequencies of 1) depressed mood and 2) lack of enthusiasm/interest; and anxiety symptoms included frequency of: 3) 
nervousness/restlessness, and 4) tiredness/sleepiness. Sleep quality questions included sleep duration, sleep type, 
insomnia, snoring, and daytime sleepiness, and the sleep quality score was summarised from five questions. Higher 
scores on depression and anxiety symptoms and sleep quality indicated greater severity.

UK Biobank baseline 2006-2010 (N=502369)

Excluded
10904 with prevalent psoriasis

491465 participants

Excluded
25027 without data on 
covariate 

Cohort 1 454245 
participants

476574 participants

Excluded
25795 with prevalent substance 
abuse

Excluded
37220 without data on 
covariate 

Cohort 2 451547 
participants

To explore the association of substance 
abuse with incident psoriasis

To explore the association of  psoriasis 
with incident substance abuse 

substance abuse/control→
incident psoriasis

psoriasis/control→
incident substance abuse

Figure 1 Participants selection.

Psoriasis: Targets and Therapy 2026:16                                                                                            https://doi.org/10.2147/PTT.S557781                                                                                                                                                                                                                                                                                                                                                                                                       3

Che et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://biobank.ndph.ox.ac.uk/ukb/field.cgi?id=26269


Statistical Analysis
The statistical package R software version 3.6.2 was used for static processing. Descriptive statistics methods mean ± 
standard deviation (SD) for continuous variables and numbers (percentages) for categorical variables were used for data 
processing, and differences between groups were tested using t-tests and chi-square tests. To assess the association 
between substance abuse and psoriasis, Cox proportional hazard regression models (both unadjusted and adjusted 
models) were used. We calculated hazard ratios (HR) and 95% confidence intervals (CI) from the model. P values less 
than 0.05 were considered statistically significant.

Results
Participant Characteristics of Two Cohorts
A total of 4,097 individuals developed psoriasis in Cohort 1 over a median follow-up period of 13.48 years (Table 1), and 
25,176 participants were diagnosed with incident substance abuse in Cohort 2 over a median follow-up period of 13.42 

Table 1 Baseline Characteristic of the Participants in Cohort 1

Variable Total Non-Substance Abuse Substance Abuse P value

N 45,4245 431,935 22,310

Sex <0.001

Male 207,384 (45.7) 195,082 (45.2) 12,302 (55.1)
Female 246,861 (54.3) 236,853 (54.8) 10,008 (44.9)

Age (y), mean (SD) 56.47 (8.09) 56.48 (8.09) 56.33 (8.04) 0.009

Townsend deprivation index, mean (SD) −1.37 (3.05) −1.43 (3.02) −0.24 (3.42) <0.001
Ethnicity <0.001

White 431,942 (95.1) 410,554 (95.0) 21,388 (95.9)

Mixed 2642 (0.6) 2477 (0.6) 165 (0.7)
Asian 7761 (1.7) 7474 (1.7) 287 (1.3)

Black 6765 (1.5) 6503 (1.5) 262 (1.2)

Chinese 3776 (0.8) 3606 (0.8) 170 (0.8)
Other 1359 (0.3) 1321 (0.3) 38 (0.2)

Education <0.001

College degree 151,345 (33.3) 146,549 (33.9) 4,796 (21.5)
A-levels 51,893 (11.4) 49,715 (11.5) 2,178 (9.8)

O-levels 98,005 (21.6) 93,192 (21.6) 4,813 (21.6)
CSEs 24,678 (5.4) 23,014 (5.3) 1,664 (7.5)

NVQ/HND/HNC 30,042 (6.6) 28,071 (6.5) 1,971 (8.8)

Other 74,454 (16.4) 68,675 (15.9) 5,779 (25.9)
None of the above 23,828 (5.2) 22,719 (5.3) 1,109 (5.0)

Smoking <0.001

Never 250,033 (55.0) 247,317 (57.3) 2,716 (12.2)
Previous 157,645 (34.7) 148,884 (34.5) 8,761 (39.3)

Current 46,567 (10.3) 35,734 (8.3) 10,833 (48.6)

Alcohol <0.001
Never 18,686 (4.1) 18,151 (4.2) 535 (2.4)

Previous 15,704 (3.5) 13,968 (3.2) 1,736 (7.8)

Current 419,855 (92.4) 399,816 (92.6) 20,039 (89.8)
BMI, kg/m2 <0.001

Underweight 2,338 (0.5) 2,152 (0.5) 186 (0.8)

Normal weight 149,949 (33.0) 143,367 (33.2) 6,582 (29.5)
Overweight 193,680 (42.6) 184,332 (42.7) 9,348 (41.9)

Obese 108,278 (23.8) 102,084 (23.6) 6,194 (27.8)

Regular exercise, yes 178,514 (39.3) 169,198 (39.2) 9,316 (41.8) <0.001
Psoriasis incidence 4,097 (0.9) 3,647 (0.8) 450 (2.0) <0.001

Abbreviations: BMI, body mass index; SD, standard deviation; TDI, Townsend deprivation index.
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years (Table S1). Compared to participants without psoriasis at baseline, the proportions of male, current or previous 
smokers, overweight or obese and mean age and TDI were higher in patients with psoriasis.

Association of Prevalent Substance Abuse with Incident Psoriasis
In Cohort 1, we assessed the association of prevalent substance abuse with incident psoriasis. The crude HR for incident 
psoriasis was 2.47 (95% CI: 2.24 to 2.73) in participants with substance abuse at baseline compared to the non-exposure group 
(Figure 2). Substance abuse was significantly associated with psoriasis with an HR of 2.31 (95% CI: 2.09 to 2.57) after 
adjustments. For specific types of substance abuse, we found that alcohol (adjusted HR: 2.29; 95% CI: 1.82 to 2.88) and 
tobacco (adjusted HR: 2.33; 95% CI: 2.10 to 2.59) were associated with incident psoriasis. Furthermore, an additional 62% 
adjusted risk of incident psoriasis was also observed in participants with other types of substance abuse, although statistical 
significance was not reached due to the small sample size for this subgroup. The joint effects of high genetic risk and substance 
abuse were found, with an HR of 5.19 (95% CI: 4.37 to 6.15) for incident psoriasis compared with those with low genetic risk 
and no substance abuse (Figure 3). Consistent results were observed across subgroups by sex, age, TDI, and BMI (Figure S1).

Association of Prevalent Psoriasis with Incident Substance Abuse
We further explored the association of prevalent psoriasis with incident substance abuse in Cohort 2 (Figure 4). After 
adjustments, a significant association of prevalent psoriasis with incident substance abuse was observed (HR: 1.28; 95% 
CI: 1.19 to 1.38). Besides, psoriasis was associated with incident alcohol abuse (HR: 1.41; 95% CI: 1.24 to 1.61) and 
incident tobacco abuse (HR: 1.24, 95% CI: 1.14, 1.34). Mediation analysis shows that symptoms of depression and 

Figure 3 Joint effect of genetic risk and substance abuse on psoriasis incidence (Cohort 1). Adjusted for sex, age, ethnicity, Townsend deprivation score, educational level, 
physical activity, and body mass index. 
Abbreviations: CI, confidence interval; HR, hazard ratio.

Figure 2 Association of substance abuse with the risk of incident psoriasis (Cohort 1). aPresented as events per 1000 person-years. bAdjusted for sex, age, ethnicity, 
Townsend deprivation score, educational level, physical activity, and body mass index. cAdditionally adjusted for polygenic risk scores. 
Abbreviations: CI, confidence interval; HR, hazard ratio.
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anxiety and poor sleep quality mediated small proportions (1.7% to 3.4%; all P<0.001) of the total effect of psoriasis on 
substance abuse (Table S2). Consistent results were observed as above (Figure S2).

Sensitivity Analysis
We performed sensitivity analyses to examine the robustness of the results. After excluding participants with less than 
two years of follow-up, the association of substance abuse with incident psoriasis was slightly attenuated but was 
consistent with the main findings in general (Table S3), while minimal change in the association of psoriasis with 
incident substance abuse was observed (Table S4). In the sensitivity analysis that excluded non-white populations, the 
association of substance abuse with psoriasis was barely changed (Tables S5 and S6).

Discussion
A significant association was found between prevalent substance abuse and incident psoriasis in our study. This 
association is especially pronounced in those with both high genetic risk and alcohol or tobacco abuse. Additionally, 
a marked positive correlation was observed between psoriasis and the incidence of substance abuse. Our results suggest 
an intricate relationship between substance abuse and psoriasis, offer new ideas for increased public awareness and 
prompt clinical interventions.

Previous studies had reported alcohol and tobacco intake on the risk of psoriasis. On the one hand, various findings 
suggested that smoking is an independent risk factor for the development of psoriasis.21,22 Jonathan et al utilized 
prospectively collected tobacco exposure data and revealed that prenatal exposure to tobacco exhibited a dose-response 
relationship with increased susceptibility to pediatric psoriasis, indicating a potential causal role of smoking in the 
pathogenesis of psoriasis.23 Lately, a Mendelian randomization study has further verified the causal relationship between 
smoking on psoriasis risk.9 On the other hand, as early as 1990, there was a retrospective study identified that alcohol is a risk 
factor for psoriasis.11 However, there are also some inconsistent findings.9,24,25 Hence, the available evidence is insufficient 
to establish alcohol consumption as a definitive risk factor for psoriasis.26 In our large-scale prospective cohort study, we 
confirm that alcohol abuse is a risk factor for the development of psoriasis. In addition to those, all previous studies have 
focused on analyzing the impact of a separate factor rather than comprehensively assessing the influence of substance abuse. 
Our research showed the joint effects of substance abuse to be a risk factor for the incidence of psoriasis. Therefore, early 
intervention of the disorder or behaviour of substance abuse, especially alcohol and tobacco abuse, could be an effective way 
to reduce incident psoriasis in the real-world setting. Besides smoking and alcohol, our findings indicate that there is an 
additional 62% adjusted risk of developing psoriasis associated with other forms of substance abuse, although no statistical 
significance was observed due to the small subgroup sample size. Previous studies have indicated that genes of the 
endogenous opioid system may be involved in the inflammatory dysregulation seen in psoriasis,27 suggesting that other 
forms of substance abuse, such as opioids and hallucinogens, could etiologically influence the initiation of psoriasis.

Figure 4 Association of psoriasis with the risk of incident substance abuse (Cohort 2). aPresented as events per 1000 person-years. bAdjusted for sex, age, ethnicity, 
Townsend deprivation index, educational level, physical activity, smoking status, alcohol status, and body mass index. 
Abbreviations: CI, confidence interval; HR, hazard ratio.
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Moreover, our cohort 2 is the first to utilize a prospective cohort to reveal the relationship between psoriasis and the 
incidence of substance abuse behaviours as a whole, as well as the specific incidences of alcohol and tobacco abuse. Several 
prevalence studies are consistent with our results. Prior research has consistently shown that smoking and alcohol abuse are 
notably more prevalent among patients with psoriasis. For instance, a small-scale cross-sectional study conducted in 2007 
found that patients with psoriasis exhibited addictive behaviours, including alcohol and tobacco abuse.13 Besides, another 
cross-sectional online survey in Germany also finds that there is a higher prevalence of daily smoking and alcohol dependency 
in individuals with psoriasis.28 We also detect the potential mediating effect of psychological symptoms and sleep quality on 
the impact of psoriasis on substance abuse. Previously, an amount of evidence revealed that patients with psoriasis often suffer 
from a psychosocial burden because of stigmatization or its comorbidities such as depression and anxiety.29–31 This might 
contribute to psychiatric pathology and substance abuse.32 However, the aspect that deviates from the anticipated expectations 
is that the mediation analysis displayed that depression symptoms, anxiety symptoms, or poor sleep quality all partially only 
mediated a very small part of the total effect of the association between psoriasis and incident substance abuse. More possible 
reasons mediating this behaviour change needed further research. It seems that there is a vicious positive feedback loop 
between psoriasis and substance abuse, indicating early intervention of psoriasis and substance abuse is necessary. As 
dermatologists, it is incumbent upon us to promptly identify and intervene in the early stages of psoriasis and substance abuse.

There are still some limitations to consider. First, the majority of participants in the UK Biobank were of European 
ancestry, which may limit the generalizability of the findings to populations with different backgrounds. Second, the 
symptoms of depression and anxiety, as well as sleep quality in this study, were self-reported, which could affect the 
accuracy of the information. Despite these limitations, this research has notable strengths. To our knowledge, it is the first 
large-scale prospective cohort study to report the bidirectional associations between substance abuse and psoriasis. It 
provides a higher level of evidence than previous retrospective studies.

Conclusion
Our findings highlight the importance of proactive measures against both psoriasis and alcohol or tobacco abuse. Early 
intervention of alcohol or tobacco abuse might effectively reduce incident psoriasis, though population information from 
other continents are needed in the future.

Abbreviations:
TDI, Townsend deprivation index; BMI, Body mass index; PRSpso, Polygenic risk scores of psoriasis; STROBE, 
Strengthening the Reporting of Observational Studies in Epidemiology; ICD-10, International Classification of 
Diseases 10th edition; GWAS, Genome-Wide Association Studies; SD, Standard deviation; PHQ-4, Four-Item Patient 
Health Questionnaire; HRs, Hazard ratios; CI, Confidence interval.
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