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Abstract
Acne is associated with depression and anxiety; however, the relationship between acne and suicide is still unclear. This study is
aimed to evaluate the association between acne and suicide by conducting a meta-analysis. Studies were identified by electronic
searches of the PubMed and EMBASE databases from their inception through Jan 10, 2020. Two authors separately assessed the
quality and extracted data from the selected studies. When the heterogeneity was significant, we used a random-effects model to
calculate overall pooled risk estimates.
Five studies involving a total of 2,276,798 participants were finally included in the meta-analysis; 52,075 participants had acne.

Suicide was positively associated with acne in the overall analysis (odds ratio (OR) 1.50, 95% confidence interval (95%CI): 1.09–2.06,
P= .004, I2=74.1%). Subgroup analyses were performed for suicidal behavior groups (P= .002, I2=80.4%), suicidal ideation or
thoughts groups (P= .849, I2=0.0%), International Classification of Diseases version 9 (ICD-9) groups (P= .137, I2=49.6%), non-
ICD-9 groups (P= .950, I2=0.0%), American groups (P= .311, I2=2.4%), and non-American groups (P= .943, I2=0.0%). Sensitivity
analyses indicated flawed results. No publication bias was detected.
Acne may significantly increase suicide risk. Clinicians should actively treat acne and consider suicide screening. Further

international studies with high-quality analyses are needed as more data are published.
Ethical approval and patient consent are not required because this study is a literature-based study.

Abbreviations: CI = confidence interval, HSCL-90 = the 90-question version of the Hopkins Symptom Checklist, ICD =
International Classification of Diseases, NR = not reported, OR = odds ratio.
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1. Introduction

Acne, one of the most common skin diseases, is a multifactorial
disease of the pilosebaceous glands. The pathogenesis of
acne involves four main processes: oversecretion of androgens,
excess sebum production, inflammation, and proliferation of
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Propionibacterium acnes. Clinically, open and closed comedo-
nes, inflammatory papules, pustules, cysts, nodules, and even
scarring may be seen in patients with various forms of acne.
Although all age groups may be affected by its many variants,
acne most often occurs in adolescence. Women have higher
rates of acne than men in all age groups 20 years or older.[1]

Both active acne and scars from previous acne have an
undeniable psychosocial impact, and affected individuals have
an increased likelihood of self-consciousness, social isolation,
depression and even suicidal ideation.[2] Isotretinoin is consid-
ered to be a remarkably efficacious treatment for severe acne.[3]

However, its use is still controversial. Since its approval by the
US Food and Drug Administration (FDA) in the 1980s,
isotretinoin has been related to psychiatric disorders such as
depression, anxiety and suicidality (including suicidal ideation,
suicide attempts, and suicide), leading to widespread media
coverage. A review of the psychiatric literature indicated strong
evidence of an association between isotretinoin and psychiatric
side effects.[4] However, some studies have shown that there is
no evidence to support a connection between isotretinoin and
depression, suicide, or other psychiatric disorders.[5,6] There-
fore, to avoid the results being affected by the side effects of
isotretinoin, we did not include articles with a clear history of
isotretinoin use.
Suicide is a major public health problem worldwide. Suicidal

behaviors can be classified as suicidal ideation (thoughts,
fantasies and wanting to end one’s own life),[7] suicidal plan
creation (formulation of a specific means to end one’s own life),[8]

suicide attempt (self- destructive act where the individual has at
least some intention to end their own life),[9] and completed
suicide.[10,11] The World Health Organization (WHO) reports
that approximately one million people die from suicide each year
worldwide and that the suicide rate is increasing in the young age

https://orcid.org/0000-0003-1875-7450
https://orcid.org/0000-0003-1875-7450
mailto:danqid128@sina.com
http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0
http://dx.doi.org/10.1097/MD.0000000000026035


Xu et al. Medicine (2021) 100:24 Medicine
group (WHO); suicide is the second leading cause of death in
15- to 29-year-olds.[12]

Suicide is not rare among patients with dermatologic
conditions. In the 1990s, a study reported that 7 of 16 cases
of completed suicide among dermatology patients were due to
acne.[13] The average age of the 7 acne patients who completed
suicide was 20.4 years. Dermatologists need to be aware of the
mental health of adolescent acne patients. A growing number of
studies have specifically investigated suicide in skin disease (such
as acne, alopecia areata, psoriasis, atopic dermatitis, etc.)
patients. [14–17] Concerns have been raised about the potential
for suicide among patients with acne, but no specific meta-
analysis of the association between suicide risk and acne has been
conducted to date. The aim of this meta-analysis was to examine
the relationship between acne and suicide.
2. Methods

2.1. Search strategy

A literature search for articles published from database inception
to 10 February 2020 was conducted in the PubMed, EMBASE,
and Web of Science databases. The search terms used were:
1.
 “Acne Vulgaris”, “Acne”, “ Acne Conglobata”;

2.
 “Suicide”, “Suicidal thoughts”, “Suicidal ideation”, “Suicide

attempts”, “Assisted Suicide”, and “Suicidal behavior”

2.2. Selection criteria

We read reference abstracts to determine eligibility on the basis of
the inclusion criteria, which were as follows:
1.
 noninterventional studies (e.g., case-control, cross-sectional,
and cohort studies);
2.
 studies with no clear history of administration of or treatment
with isotretinoin;
3.
 studies including patients with no definite history of mental
illness;
4.
 studies that evaluated the association between acne and suicide
incidence; and
5.
 studies with sufficient data to calculate the numbers of patients
affected, odds ratios (ORs) or risk ratios (RRs) and the
corresponding 95% confidence intervals (CIs).

No language restriction was imposed. Studies were excluded if
they included nonhuman study subjects. Reviews, conference
abstracts, letters to editors, case reports and commentary articles
were excluded. We evaluated the included literature and searched
for citations to identify any additional studies that might have
been missed in the initial search.

2.3. Data extraction

All articles identified by the search were imported to EndNote
X8. After excluding duplicate studies, two researchers indepen-
dently evaluated the eligible studies based on the aforementioned
selection criteria. The following information was extracted from
each included article by two other trained investigators: author,
year, country, data sources, sample size, gender, number of
patients with acne, age, type of study, outcome measures, ORs
and 95% CIs, and adjustment variables. If we encountered
multiple studies with the same population, we chose the most
recent or complete study. The Newcastle–Ottawa Scale
2

(NOS)[18,19] was used for methodological quality assessment in
this meta-analysis. The NOS has three parameters: selection,
comparability, and exposure (case-control studies) or outcome
(cohort studies). A NOS score of seven or more was deemed high
quality. Any disagreements were resolved by discussion with
other reviewers.
2.4. Statistical analyses

We computed a pooled OR and 95% CI from the RRs or ORs
and 95%CIs reported in the studies. RRs were generally replaced
by ORs when incidence was very low. Q-tests and I2 tests were
used to assess statistical heterogeneity. We used I2 tests to assess
between-study heterogeneity, and the thresholds of ≥25%,
≥50% and ≥75% represented low, moderate and high
heterogeneity, respectively.[20] When the heterogeneity of the
included studies was significant (the P value was <.1 and the I2

value was >50%), we employed the DerSimonian and Laird (D-
L) random-effects model as the pooling method;[21] otherwise,
the M-H fixed effect model[22] was used to estimate the overall
summary. Subgroup analyses based on study variables (suicidal
behaviors, suicidal ideation or thoughts, and gender) were
performed to further explore the source of heterogeneity. We
used Begg’s rank correlation tests and Egger’s linear regression
tests to assess potential publication bias.[23] A sensitivity analysis
was performed by excluding one study per cycle to evaluate the
stability of the results.[24] All analyses were performed using
STATA statistical software version 14.0.
3. Results

3.1. Literature search and study characteristics

A total of 272 articles (91 from PubMed, 73 from EMBASE, 106
from Web of Science, and 2 from other sources) were initially
identified. After removing the duplicate articles, 105 records were
included for further assessment. Of these records, 93 records were
excluded after screening the titles and abstracts and reviewing
the full texts. Finally, 5 studies[2,5,25–27] involving 2,276,798
participants, of whom 52,075 had acne, were included in our
analysis (Fig. 1).
The characteristics of the included studies are shown in

Table 1. The data from the different cities/countries (Boston,
London, Norway, Taiwan, and Detroit) were obtained from the
following datasets: Canadian Saskatchewan Health Database;
Youth 2000 Survey (New Zealand National Survey of Youth
Health); Oslo section of the Youth 2004 Study; the National
Health Insurance (NHI) Database; and 8 other health systems. A
total of 4 studies investigated suicidal behaviors including
combined attempted and completed suicides, and 2 studies
investigated suicidal ideation/thoughts.

3.2. Main analysis

Suicide was positively associated with acne in the overall analysis
(OR 1.50, 95% CI: 1.09–2.06) (Fig. 2). However, evidence of
significant heterogeneity was observed across studies (I2=
74.1%; P= .004).

3.3. Subgroup meta-analysis

The results of the subgroup analyses are shown in Table 2.
According to suicide type, we observed a positive association



Figure 1. Flow chart of the meta-analysis.
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between acne and suicidal behaviors in the studies (P= .002, I2=
80.4%). No statistical heterogeneity was observed in the suicidal
ideation/thoughts group (P= .849, I2=0.0%). Subgroup analyses
were performed according to region and outcome measure
(American groups (P= .311, I2=2.4%), non-American groups
(P= .943, I2=0.0%), ICD-9 groups (P= .137, I2=49.6%), and
non-ICD-9 groups (P= .950, I2=0.0%)).
Table 1.

Characteristics of the 5 studies.
Gender

Author, year Country, data sources Sample size Male Female
No. of
patients

A
r

Susan S. Jick,
2000

Boston; The Canadian
Saskatchewan Health
Database

Approximately
1,000,000

NR NR 13,700 1

Diana Purvis,
2006

London; Youth 2000
(New Zealand National
Survey of Youth Health)

9398 NR NR 1329 1

Jon A. Halvorsen,
2011

Norway; the Oslo section
of the Youth 2004 Study

3620 1,596 2,024 489 1

Yi-Chien Yang,
2014

Taiwan; the NHI Database 1,000,000 495,838 506,362 30,543 7

Deepak Prabhakar,
2018

Detroit; 8 health systems∗
(2000-2013)

267,400 NR NR 6014 N

∗8 health systems include HealthPartners (Minnesota), Harvard Pilgrim Health Care (Massachusetts), Hen
Hawaii, Washington and the Northwest. y, years; NR, not reported; ICD, International Classification of Diseas
95% confidence interval.

3

3.4. Sensitivity analysis

For the meta-analysis, individual studies were deleted one at a
time to conduct a sensitivity analysis by recalculating the pooled
results from the primary analyses. Our results showed that the
pooled OR was slightly changed (Fig. 3), and sensitivity was not
perfect.
ge: mean of
ange or range

Type of
study

Outcome
measures

OR and 95%
CI Adjustments

0–29 y Cohort Suicide and suicide
attempts: ICD-9

0.5(0.1-1.6) NR

2–18 y Cross-sectional Suicidal thoughts and
suicide attempts:
self-reported suicide
attempts

1.82(1.64-2.01)) NR

8–19 y Cross-sectional Suicidal ideation:
HSCL-90

1.80(1.30-2.50)) Ethnicity, family
income, and
gender

–12 y (14.39%) Cross-sectional Suicide: ICD-9-CM:
E950-E959

2.08(0.96-4.53)) Age categories

R Case-control Suicide death:
ICD-9:706,706.1

1.04(0.77-1.40) Age, sex and
mental health
of substance
use conditions

ry Ford Health System (Michigan), and the Kaiser Permanente health systems in Colorado, Georgia,
es; HSCL-90, the 90-question version of the Hopkins Symptom Checklist; OR, odds ratio; and 95% CI,
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Figure 2. Forest plot of suicide associated with acne.
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3.5. Publication bias

Begg’s rank correlation test (P> jzj= .806) and Egger’s linear
regression test (P> jzj= .016) indicated no evidence of publica-
tion bias among the studies (Figs. 4 and 5).
4. Discussion

Suicide is a multifactorial behavior associated with cultural
differences, socioeconomic status, unemployment, alcoholism
and mental illness.[28] Acne can affect facial appearance and lead
to mental problems, such as depression, anxiety and suicide.[29]

To our knowledge, this study is the first meta-analysis to examine
associations between acne and suicide.
Table 2.

Subgroup analyses of the association between acne and suicide risk

Factor No. of studies

Region
America 2
Non Americans 3
Suicide types
Suicidal behaviors 4
Suicidal ideation/thoughts 2
Outcome measures
ICD-9 3
Others 2

4

Our study results showed that acne was positively associated
with suicide. Some previous literature has also indicated that
acne is associated with major depression and suicide.[25,26] In
addition, the study by Halvorsen and colleagues revealed that
acne is associated with social and psychological problems.[2]

Adverse events, including suicidal ideation and depression,
which have been associated with therapies for acne, may reflect
the burden of substantial acne rather than the effects of
medication. Nevertheless, the case-control study provides no
evidence of an increased risk of death by suicide in individuals
with acne in the US general population.[27] In addition,
heterogeneity was observed among the included studies. By
performing subgroup analyses based on study variables, we
.

OR (95% CI) Heterogeneity P (I2%)

1.00(0.72, 1.39) .311(2.4%)
1.82(1.65, 2.01) .943(0.0%)

1.38(0.88, 2.18) .002(80.4%)
1.75(1.56, 1.96) .849(0.0%)

1.16(0.65, 2.08) .137(49.6%)
1.82(1.65, 2.00) .950(0.0%)



Figure 3. Sensitivity analysis of suicide associated with acne.
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found that studies conducted in certain regions and outcome
measures contribute to heterogeneity. Moreover, no publica-
tion bias was observed in our study. In America, the suicide rate
is 10.8 per 100,000 persons, and suicide is the 11th leading
cause of death, accounting for 1.4% of all US deaths. In total,
9%–15% of US dermatology patients with psoriasis, atopic
dermatitis, and acne are at risk of suicide.[17] In the future, more
research is needed to provide evidence.
Figure 4. Begg’

5

Our study had some limitations. First, the studies were limited
to those published in English; and whether the risk of suicide
differs in patients with acne elsewhere and in non-English studies
is unclear. Another limitation was that studies with nonsignifi-
cant results, especially those that show an absence of effects, may
not be published because they are rejected by journals or because
the investigators are unwilling to submit them for publication.
Third, none of the included studies examined the effects of anti-
s funnel plot.
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Figure 5. Egger’s publication bias plot.
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acne drugs on suicide. For example, Isotretinoin has been
described in acne cases treatment with depression and suicide-
related psychiatric adverse drug reactions, however, its evidence
is still limited, therefore the reader is suggested to use this
information carefully and apply it according to each case. [30]

Last, the number of included studies for some comparisons was
small, which might have affected our results. The addition of
more studies in the future may increase the quality of evidence.
This study should remind clinicians that attention should be

paid to acne patients’mental health and the outcome of suicide by
acne patients should be prevented as much as possible.

5. Conclusions

In summary, this meta-analysis demonstrates that acne may
significantly increase suicide risk. Clinicians should actively treat
acne and consider suicide screening. Further international studies
with high-quality analyses are needed asmore data are published.
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