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Abstract

Background—Patients diagnosed with skin conditions have a higher risk of comorbid 

psychiatric conditions and suicide related outcomes such as suicidal ideations and behaviors. 

There is paucity of evidence in the US general population about the risk of suicide death in 

patients with dermatologic conditions.

Methods—We conducted a retrospective case-control study to investigate the risk of suicide 

death in patients receiving care for dermatologic conditions. This study involved 8 US health 

systems. A total of 2,674 individuals who died by suicide (cases) were matched with 267,400 

general population control individuals.

Results—After adjusting for age, sex, and any mental health or substance use condition, we did 

not find an association between death by suicide and any skin condition including conditions 

where clinicians are generally concerned about the risk such as: acne (aOR: 1.04, p: 0.814), atopic 

dermatitis (aOR: 0.77, p: 0.28), psoriasis (aOR: 0.91, p: 0.63).
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Conclusion—This case-control study provides no evidence of increased risk of suicide in 

individuals with major skin disorders in the US general population.

Introduction

Over the last decade, there has been a 24% increase in the United States (US) national 

suicide rates; the current rate of 13 per 100,000 is the highest in the last 30 years.1, 2 This 

has prompted the need to develop effective prevention strategies.3 Majority of individuals 

who die by suicide make health care visits before the event, but many do not receive 

psychiatric care before suicide death.4 Hence, one of the areas of emphasis and potential 

significant impact is implementation of suicide prevention strategies in all healthcare 

settings as opposed to efforts restricted to psychiatric settings5. Physical health conditions 

and associated disease burden are known to be risk factors for suicide related outcomes.6–10 

Further, recent data from the US general population suggests increased risk of suicide death 

with major physical health conditions.11 Given the prevalence of dermatologic conditions, 

associated disease burden of serious skin conditions, and the opportunity to intervene during 

health care visits associated with dermatology, it is pertinent to investigate the risk of suicide 

death in patients diagnosed with skin disorders. Patients diagnosed with conditions such as 

acne, psoriasis, and atopic dermatitis have been identified to have an increased risk of 

depression and suicidal ideations.12–16 While there is paucity of data on risk of suicide death 

with dermatologic conditions, this concern has impacted both clinical practice and 

research.17, 18

Methods

The ongoing TUBS (Treatment Utilization Before Suicide) study, funded by the National 

Institute of Mental Health, is investigating the association between non-psychiatric clinical 

factors such as medical conditions and suicide risk.11 Detailed study methods have been 

described previously.11 Briefly, we conducted a retrospective case-control study to 

investigate the risk of suicide death in patients receiving care for skin disorders. This study 

involved 8 health systems, including: HealthPartners (Minnesota), Harvard Pilgrim Health 

Care (Massachusetts), Henry Ford Health System (Michigan), and Kaiser Permanente health 

systems in Colorado, Georgia, Hawaii, Washington and the Northwest. All of these systems 

provide array of primary and specialty care, and have affiliated health insurance plans. 

Institutional Review Board approval was obtained at each site. A total of 2,674 individuals 

who died by suicide (cases) from 2000–2013, were members of the participating health 

systems, and were continuously enrolled in the health plan for at least 10 months during the 

year before their death, were included in the study. Each case was matched with a randomly 

selected sample of 100 members, enrolled during the same period at the system, leading to a 

total of 267,400 general population control individuals. All cases and controls were matched 

by site and time period.

All participating health systems maintain electronic health record (EHR) and insurance 

claims data for members who are enrolled in their health plan. Data are organized similarly 

across all participating health systems.19, 20, 21 Individuals who died by suicide were 

identified using International Classification of Diseases, 10th revision (ICD-10) codes. 
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Additionally, ICD-9 codes were captured from health system encounters. Mental health and 

substance use conditions were identified using ICD-9 codes (290–319). Dermatologic 

conditions were extracted using ICD-9 codes, psoriasis (696), malignant melanoma (172), 

other malignant neoplasm (173), benign neoplasm (216), atopic dermatitis (691), contact 

dermatitis (692), erythematous conditions (695), pruritus (698), acne (706, 706.1), alopecia 

(704), conditions such as corns and callosities, other hypertrophic and atrophic conditions, 

other dermatoses, disease of nail, hair and hair follicles, sweat glands urticarial and chronic 

ulcer (700–709) were grouped together under Other Skin Disease. Even though acne, atopic 

dermatitis and psoriasis have been linked to psychiatric comorbidity, we chose to study 

additional commonly presenting conditions. Due to the smaller sample size (cases) for 

specific skin disorders we chose to group together selected conditions consistent with ICD 

codes. Logistic regression models were used to calculate the unadjusted and adjusted odds 

of suicide associated with each skin condition. Models were adjusted for age and sex and 

then also for mental health and substance use diagnoses. All analyses were conducted using 

SAS. Statistical significance was assessed with a threshold of p<0.05.

Results

Overall, 619 cases and 54364 controls with skin conditions were analyzed. In the unadjusted 

model, psoriasis, malignant melanoma, contact dermatitis, erythematous conditions, 

pruritus, acne and alopecia were not associated with the increased risk of death by suicide. 

However, other malignant neoplasm (OR: 2.15, p: 0.001), and the other skin disease cluster 

(OR: 1.33, p: 0.001) were found to have an increased risk of death by suicide. Conversely, in 

the unadjusted model, benign neoplasm (OR: 0.57, p: 0.001) and atopic dermatitis (OR: 

0.59, p: 0.028) were associated with decreased risk of death by suicide.

After adjusting for age and sex, the other skin disease cluster had an increased risk (aOR: 

1.12, p: 0.028). In the model adjusted for age, sex, and any mental health or substance use 

condition, we did not find an association between risk of death by suicide and any skin 

condition including, acne (aOR: 1.04, p: 0.814), atopic dermatitis (aOR: 0.77, p: 0.28), 

psoriasis (aOR: 0.91, p: 0.63), or the other skin disease cluster (aOR: 0.98, p: 0.661). The 

negative association between the risk of death by suicide and benign neoplasm of skin (aOR: 

0.53, p: 0.001) was found to be significant in the model adjusted for age, sex and any mental 

health or substance use condition.

Discussion

Our findings suggest no increased risk for suicide associated with most skin disorders. One 

surprising finding of our study is the negative association between the risk of suicide and 

benign neoplasm of skin (aOR: 0.53, p: 0.001). This may be due to a negative association 

between mental health conditions and seeking care for benign lesions or to relief associated 

with being diagnosed with a benign condition, where malignant neoplasm may have been in 

the initial differential. We identified an association between the other skin disease cluster 

and suicide risk, but that association was no longer significant after adjusting for mental 

health and substance use conditions. These findings should be interpreted in the context of 

limitations: First, all participants had either private or public health insurance; therefore, the 
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findings may not apply to uninsured individuals. Second, not all states in the U.S. or all 

types of health care settings were represented. Third, the study was limited to diagnoses that 

were documented in the year prior to suicide. Finally, not every dermatologic condition was 

analyzed separately. Our study has several strengths; we focused on death by suicide as the 

primary outcome while most of the previous evidence is limited to suicide related behaviors 

and suicidal ideations. Since individuals with serious dermatologic conditions are more 

likely to make health care visits compared to healthy individuals thereby increasing the 

chance of detection bias (higher chance of diagnosis with comorbid conditions), we 

controlled for significant factors associated with suicide: any mental health and substance 

use conditions in the multivariate adjusted analyses, helping eliminate an important 

confounding factor. Finally, to our knowledge ours is the only study that has looked at the 

risk of suicide with dermatologic conditions in the US general population.

Conclusion

This case-control study provides no evidence of increased risk of suicide in individuals with 

major skin disorders in the US general population. Given the comorbidity between 

dermatologic conditions and psychiatric disorders, more research is needed regarding the 

relationship between skin disorders and suicide related behaviors. Further studies are also 

needed to understand the association between suicide death and skin disorders that were not 

individually captured in our study. Our findings should help alleviate concerns related to 

suicide death among dermatology clinicians.
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