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Young people are disproportionately affected by sexu-
ally transmitted infections (STIs). The risk of STIs in
young people following first-episode schizophrenia is
unknown. This study using Taiwan’s National Health
Insurance Research Database enrolled 44 109 adoles-
cents and young adults with first-episode schizophrenia
and 176 436 age- and sex-matched controls without
schizophrenia from 2001 through 2009 and followed to
the end of 2011. New-onset STIs were identified. Survival
analysis was performed. Cox regression analysis was
used to examine the effects of comorbid substance use
disorder (SUD), schizophrenia medications, and schizo-
phrenia severity. The E value for causality of evidence
was calculated. We found that young people had a higher
risk of STIs following first-episode schizophrenia com-
pared with controls without schizophrenia (hazard ratio
[HR] = 2.35, 95% CI = 2.08-2.64); these STIs included
human immunodeficiency virus (HIV) (3.70, 2.60-5.28)
and syphilis (5.35, 3.96-7.23). They also showed a dis-
proportionate distribution of STIs, with an increased
proportion of syphilis (20.4% vs 8.2%) and HIV (9.1%
vs 6.0%). When presenting with SUD, the risks of HIV
(11.00, 7.02-17.25) and syphilis (9.11, 6.16-13.47) were
further increased. The severe schizophrenia group had an
extremely high risk of syphilis (41.26, 27.69—61.47) and
HIV (7.50, 3.85-14.62). Schizophrenia medications may
provide beneficial effects against contracting STIs (0.77,
0.68-0.89). We concluded that following first-episode
schizophrenia, young patients are at higher risk of STIs,
particularly HIV and syphilis. The risk further increased
when subjects presented with SUD or severe schizo-
phrenia. Importantly, antipsychotic treatment may lower
the risk of STIs.
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Introduction

Sexually transmitted infections (STIs) continue to be a
global public health problem. According to the World
Health Organization, more than 1 million people around
the world contract STIs every day.! Beyond the imme-
diate impact of the infections, STIs may cause tremen-
dous health and social consequences, such as cancer,
human immunodeficiency virus (HIV) infection, repro-
ductive health problems, and social stigma. STIs are an
economic drain on the healthcare system. For example,
they cost billions annually in the United States.?

Patients with psychiatric disorders, including schiz-
ophrenia, are at high risk for STIs. A cross-sectional
study reported an odds ratio (OR) of 1.51 of HIV in-
fection in patients with schizophrenia, while this as-
sociation was confounded by comorbid substance use
disorders (SUDs).> Another cross-sectional study found
that patients with schizophrenia and comorbid SUD
had a higher risk of HIV infection compared with those
without comorbid SUD.* Three cohort studies also re-
ported similar comorbid effects of SUD on HIV infec-
tion in patients with schizophrenia.>”’

Although STIs are on the rise in people of all ages,
STIs take an especially heavy toll on young people.
Evidence suggests that young people aged 15-24 account
for half of the 20 million new STIs in the United States
each year.! Importantly, schizophrenia typically begins
in late adolescence or early adulthood, periods when
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sexual drive and sexual activity are peaking.”!° Following
first-episode schizophrenia (FES), these patients’ cogni-
tion, perception, emotion, behaviors, and sense of self
are profoundly influenced.”!"'> Propensities for poor de-
cision-making' and risk-taking'® that follow FES imply
that young people with schizophrenia are an underesti-
mated population highly vulnerable to STIs.!*!* However,
the disproportionate distribution of STIs in young people
has not previously been considered when investigating the
association between STIs and schizophrenia. Moreover,
whether the management of schizophrenia itself may af-
fect the risk of STIs is also unknown.

In the current study, we used a national longitudinal
database to investigate the risk of STIs following FES.
We also examined the effects of comorbidities and anti-
psychotic treatment on the risk of incident STIs. To our
knowledge, this is the first study addressing STIs in ado-
lescents and young adults with schizophrenia.

Methods

Data Source

Taiwan’s National Health Insurance, a mandatory uni-
versal health insurance program, offers comprehensive
medical care coverage to all Taiwanese residents (more
than 23 million people). The National Health Research
Institute manages the National Health Insurance
Research Database (NHIRD), which is the entire in-
surance claims database and consists of healthcare
data from >99% of the entire population of Taiwan.
The National Health Research Institute audits and re-
leases the NHIRD for scientific and study purposes. The
NHIRD has been used extensively in several epidemio-
logic studies.”>'® Individual medical records included in
the NHIRD are anonymized to protect patient privacy.
Comprehensive information of insured individuals is
included in the database, including demographic data,
dates of clinical visits, diagnoses, and medical inter-
ventions. The diagnostic codes used are based on the
International Classification of Diseases, 9th Revision,
Clinical Modification (ICD-9-CM). Taipei Veterans
General Hospital institutional review board approved
this study (2018-07-016AC).

Inclusion Criteria

Six STIs were included in this study: HIV (ICD-9-CM
codes: 042, V08), syphilis (ICD-9-CM codes: 091-F097),
genital warts (ICD-9-CM code: 078.11), gonorrhea
(ICD-9-CM code: 098), chlamydial infection (ICD-
9-CM codes: 078.8, 078.88), and trichomoniasis (ICD-
9-CM code: 131). The schizophrenia cohort comprised
adolescents aged 12-17 years and young adults aged
18-29 years who were first diagnosed with schizophrenia
(ICD-9-CM code: 295) by board-certified psychiatrists
between January 1, 2001 and December 31, 2009. The
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time of schizophrenia diagnosis was defined as the time
of enrollment in the study, and the schizophrenia cohort
did not have any history of STIs and schizophrenia before
enrollment. The control cohort was matched by age, sex,
and time of enrollment (1:4). The controls were randomly
selected after eliminating study cases, those who had been
given a diagnosis of schizophrenia at any time, and those
with any known STI before enrollment. The outcome of
interest was any of the 6 STIs identified during follow-up
(from enrollment to December 31, 2011, or death).

Psychiatric comorbidities, including disruptive be-
havior disorders, alcohol use disorders (AUDs), and
SUD, were examined as confounding factors. The av-
erage times of psychiatric admission for schizophrenia
per year during the follow-up period was recorded and
served as the scale of disease severity of schizophrenia in
our study. Disease severity was divided into 3 categories:
mild (<l/year), moderate (1-2/year), and severe (>2/
year). The use of atypical antipsychotics during the fol-
low-up period, including amisulpride, aripiprazole, clo-
zapine, olanzapine, paliperidone, quetiapine, risperidone,
and ziprasidone, was also examined. The participants
were divided into 3 subgroups: nonusers (cumulative
defined daily dose [cDDD] during the follow-up < 30),
short-term users (cDDD = 30-364), and long-term users
(cDDD = 365). Level of urbanization (from level 1, most
urbanized region, to level 5, least urbanized region) was
also assessed for each subject in this study.

Statistical Analysis

For between-group comparisons, the F test was used for
continuous variables and Pearson’s y? test for nominal
variables. Cox regression analyses were performed with
adjustment for demographic data (age, sex, income, level
of urbanization), psychiatric comorbidities, and med-
ication use. Firstly, for the investigation of FES with
the risk of any STI, the presence of any STI, including
HIV, syphilis, genital warts, gonorrhea, chlamydial infec-
tion, and trichomoniasis was defined as the event, and
the period between enrollment and the diagnosis date of
firstly diagnosed STI or study end or death was defined
as the follow-up duration. Secondly, for the assessment
of FES with the risk of each STI, the presence of each
STI (ie, HIV) was defined as the event, and the period
between enrollment and the event (ie, HIV) or study end
or death was defined as the follow-up duration. Lastly, re-
garding the multiple STIs in single individual, Andersen—
Gill model for the recurrent time-to-event analysis (HIV,
syphilis, genital warts, gonorrhea, chlamydial infection,
and trichomoniasis) was applied for the association be-
tween FES and STIs.”” The hazard ratio (HR) with a
95% confidence interval (CI) of any STI was calculated.
The survival curves of the schizophrenia and control co-
horts were examined by Kaplan—Meier analysis with a
log-rank test.



Furthermore, subanalyses stratified by sex and age
group (adolescent or young adult) were assessed for the
relationship between schizophrenia and STI risk. Cox re-
gression analyses were also used to clarify dose-response
relationships between psychiatric comorbidities and
STI risk and between schizophrenia severity (frequency
of psychiatric admission) and STI risk. In addition, in
order to further clarify the impact of schizophrenia se-
verity with STI risk, we specifically examined the STI
risk among young patients with FES and defined those
with mild disease severity as the reference group. We
also examined whether long-term use (cDDD > 365) of
atypical antipsychotics may lower STI risk compared
with short-term use (cDDD = 30-364). Furthermore,
regarding the important role of intravenous (IV) drug
abuse/dependence in the risk of HIV infection, we specif-
ically examined the IV drug abuse/dependence with HIV
infection risk among young patients with FES. We used
the Hepatitis C virus infection as a marker of exposure
to IV drug abuse/dependence, because the exact data of
1V drug abuse/dependence were not available in NHIRD.

Sensitivity analyses were performed to investigate the
associations between schizophrenia and any STI after ex-
cluding the first year or first 3 years of observation. The
E value for causality of evidence was calculated. The E
value is defined as the minimum strength of association
on the risk ratio scale that an unmeasured confounder
would need to have with both the exposure and the out-
come to fully explain away a specific exposure—outcome
association, conditional on the measured covariates.?’?!
A large E value implies that considerable unmeasured
confounding would be needed to explain away an effect
estimate. A small E value implies little unmeasured con-
founding would be needed to explain away an effect esti-
mate. A 2-tailed P value of less than .05 was considered
statistically significant. All data processing and statis-
tical analyses were performed with Statistical Package
for Social Science (SPSS) version 17 software (Chicago:
SPSS, Inc.) and Statistical Analysis Software (SAS) ver-
sion 9.1 (SAS Institute, Cary, NC).

Results

Table 1 shows the demographic and clinical character-
istics of the schizophrenia cohort and the controls. In
total, 44 109 adolescents and young adults with schizo-
phrenia and 174 436 age- and sex-matched controls were
enrolled in this study. The average age of study subjects
was 23.28 £ 4.38 years and males predominated (58.2%
males vs 41.8% females). During the follow-up period,
the schizophrenia cohort had a higher incidence of con-
tracting any of 6 STIs than the control cohort (3.0% vs
1.3%, P <.001), including HIV, syphilis, genital warts,
gonorrhea, chlamydial infection, and trichomoniasis.
Additionally, the schizophrenia cohort contracted STIs
earlier (3.97 £2.80 vs 6.33 £2.58 years, P <.001) and
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at younger ages (27.41 496 vs 31.57 £ 4.26 years,
P <.001). The psychiatric comorbidities examined were
more common in the schizophrenia cohort, including
disruptive behavior disorder (2.3% vs 0.1%, P <.001),
AUD (7.4% vs 2.0%, P < .001), and SUD (14.1% vs 2.9%,
P <.001). The schizophrenia cohort resided in less urban-
ized regions (P < .001) and had lower incomes (P < .001).

The Kaplan—Meier survival analysis with log-rank test
showed a significantly higher risk of STIs in the adoles-
cents and young adults with schizophrenia (P < .001;
supplementary figure 1). Andersen—Gill model showed
the consistent finding that FES was related to an in-
creased risk (HR = 4.30) of contracting STIs during the
follow-up. Table 2 shows that AUD (HR = 1.40, 95%
CI = 1.18-1.58) and SUD (2.15, 1.93-2.40) were related
to the risk of total subsequent STIs in the adolescents and
young adults with schizophrenia, and the risk was still
higher when adjusting for the psychiatric comorbidities
(2.35, 2.08-2.64). Subanalyses revealed that in the schiz-
ophrenia cohort, adolescents had a higher STI risk than
young adults (4.35 vs 2.17), and males had a higher STI
risk than females (3.24 vs 1.86).

Figure 1 shows the risk of each STI and their pro-
portional distribution in the schizophrenia vs control
cohorts. The schizophrenia cohort had higher risks for
all 6 STIs (P <.001). The schizophrenia cohort were at
highest risk of syphilis (HR = 5.35), followed by gonor-
rhea (4.08), HIV (3.70), genital warts (2.77), chlamydial
infection (1.66), and trichomoniasis (1.66). Moreover,
each group had a distinct distribution of STIs. The schiz-
ophrenia cohort had notably higher proportions of syph-
ilis (20.4% vs 8.2%) and HIV (9.1% vs 6.0%).

Figure 2A illustrates dose-response relationships be-
tween AUD, SUD, and the risk of STIs. Compared with
controls, the schizophrenia cohort had an increased risk
of STIs (HR = 2.22). The STI risk in schizophrenia co-
hort was further increased when presenting with AUD
(3.45), SUD (4.91), or both (5.63). The increasing trend
of STI risk in association with comorbid AUD and
SUD was also observed for syphilis and HIV infections,
with the highest risk of HIV infection in young people
with schizophrenia comorbid with both AUD and SUD
(10.78). Figure 2B reveals another dose-response rela-
tionship, namely, between schizophrenia severity and ST1
risk in young people with schizophrenia. Compared with
controls, the mild schizophrenia group had an increased
risk of any STT (2.28). The risk escalated with increased
schizophrenia severity, with the highest risk of any STI
in the severe schizophrenia group (8.27). The increasing
trend of STI risk in association with schizophrenia se-
verity was also observed for syphilis and HIV infection,
with the highest risk of syphilis in young people with
severe schizophrenia (41.26). Compared with young pa-
tients with mild schizophrenia severity, those with severe
schizophrenia severity had the highest risk of contracting
any STI (4.36), including HIV (2.72) and syphilis (9.98),
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Table 1. Demographic Data and Incidence of Any STI Among Adolescents and Young Adults With Schizophrenia and Controls

Schizophrenia Controls

Demographics (n=44109) (n=176 436) P value

Age at enrollment (years, SD, n, %) 23.28 (4.38) 23.29 (4.39) .805

Male: female (%) 58.2%: 41.8% 58.2%: 41.8% 1.000

Atypical antipsychotics (1, %) <.001
<30 cDDD 10 268 (23.3) 175 866 (99.7)

30-364 cDDD 9518 (21.6) 464 (0.3)
2365 cDDD 24323 (55.1) 106 (0.1)

Frequency of admission for schizophrenia (n, %)
<l/year 38972 (88.4)
1-2/year 2706 (6.1)
>2/year 2431 (5.5)

Incidence of any STI (n, 100,000 person-years) 1306 (363.40) 2216 (152.10) <.001
HIV 119 (32.59) 133 (9.09) <.001
Syphilis 266 (73.05) 181 (12.38) <.001
Genital warts 250 (68.52) 406 (27.77) <.001
Gonorrhea 145 (39.73) 189 (12.92) <.001
Chlamydial infection 188 (51.50) 483 (33.04) <.001
Trichomoniasis 456 (125.44) 912 (62.45) <.001

Age at any STI (years, SD) 27.41 (4.96) 31.57 (4.26) <.001

Time to first STI (years, SD) 3.97 (2.80) 6.33 (2.58) <.001

Psychiatric comorbidities (r, %)

Disruptive behavior disorders 1002 (2.3) 219 (0.1) <.001
Alcohol use disorders 3244 (7.4) 3561 (2.0) <.001
Substance use disorders 6205 (14.1) 5089 (2.9) <.001
IV drug abuse/dependence 191 (0.4) 107 (0.1) <.001

Level of urbanization <.001

1 (most urbanized) 8877 (20.1) 56 535 (32.0)
2 14 055 (31.9) 55371 (31.4)
3 6531 (14.8) 33262 (18.9)
4 5550 (12.6) 20 888 (11.8)

5 (most rural) 9096 (20.6) 10 380 (5.9)

Income-related insured amount <.001
<15 840 NTD/month 27 447 (62.2) 48 674 (27.6)

15 841-25 000 NTD/month 13701 (31.1) 66 244 (37.5)
>25 001 NTD/month 2961 (6.7) 61 518 (34.9)
Follow-up duration (years) 8.15(2.81) 8.26 (2.71) <.001

Note: STI, sexually transmitted infection; NTD, new Taiwan dollar; SD, standard deviation; IV, intravenous; cDDD, cumulative defined

daily dose.

Table 2. Cox Regression Analyses for Any STI and Subanalyses Stratified by Age Group and Sex Among Adolescents and Young Adults
With Schizophrenia and Controls?

Risk factor

Adolescents Young Adults
<18 years 18-29 years Males Females Total
HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI)

Schizophrenia (presence
vs absence)

4.35(3.14-6.02)

Psychiatric comorbidities (presence vs absence)

Disruptive behavior
disorders

Alcohol use disorders

Substance use disorders

1.70 (0.94-3.08)

1.58 (0.78-3.21)
2.08 (1.32-3.28)

2.17 (1.91-2.47)

0.92 (0.58-1.47)

1.39 (1.20-1.61)
2.21 (1.97-2.47)

3.24(2.73-3.86)

1.02 (0.62-1.68)

1.20 (0.98-1.47)
1.77 (1.52-2.07)

1.86 (1.58-2.19)

1.56 (0.92-2.65)

1.63 (1.33-2.01)
2.63 (2.25-3.06)

2.35 (2.08-2.64)

1.21 (0.84-1.73)

1.40 (1.18-1.58)
2.15 (1.93-2.40)

Note: Bold type indicates that the data are statistically significant. STI, sexually transmitted infection; HR, hazard ratio; CI, confidence

interval.

2Adjusted for demographic data, psychiatric comorbidities, and medications.
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Proportion of each STl and HR stratified by schizophrenia
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Trichomoniasis Chlamydial Genital warts Gonorrhea Syphilis HIV
Controls (n = 2216) 912 483 406 189 181 133
Schizophrenia (n = 1306) 456 188 250 145 266 119
Hazard ratio 1.66 1.66 2,77 4.08 5.35 3.7
(ref: Controls) (1.34-2.05)  (1.23-2.24) (2.12-3.62) (2.93-5.67) (3.96-7.23) (2.60-5.28)

Fig. 1. Proportion of each STI and hazard ratio (adjusted for demographic data, psychiatric comorbidities, and medications). STI,
sexually transmitted infection; HR, hazard ratio. Bold type indicates that the data are statistically significant.

during the follow-up (supplementary table 1). In addi-
tion, IV drug abuse/dependence extremely increased the
risk of HIV infection (42.15, 27.40-64.84) among pa-
tients with FES compared with the controls.

Table 3 shows the beneficial effects of atypical anti-
psychotics against STI incidence in the schizophrenia co-
hort. Compared with nonusers, long-term antipsychotic
use was associated with a lower risk of contracting STIs
(HR =0.77, 95% CI =0.68-0.89). Subanalyses found
that the beneficial effects for long-term users were more
pronounced in the adolescent group than the young adult
group (0.59 vs 0.80). Moreover, increased effectiveness
for long-term users was observed in the comorbid SUD
group compared with those without comorbid SUD (0.68
vs 0.81).

Supplementary figure 2 shows the E values for the
statistically significant HRs in the present study. The
first E value of 4.13 means that the minimum strength
of an unmeasured confounder to explain away the
FES-STI association should be a relative risk of more
than 4.13 in an association with both FES and any STI
infection. Supplementary table 2 shows the sensitivity
analyses of excluding the first year (HR =2.00, 95%
CI = 1.76-2.27) and the first 3 years (1.58, 1.36-1.83).
A decreasing trend of STI risk was observed in the fol-
low-up period. The risk of STIs appeared to be lower
after 3 years.

Discussion

We showed that after FES, adolescents and young adults
without comorbid AUD or SUD still had an increased
risk of STIs. When they had either comorbid AUD or
comorbid SUD, the risk increased, and those comorbid
with both AUD and SUD had the highest risk of STIs.
Compared with the control cohort, the schizophrenia co-
hort had a disproportionate distribution of STIs, with
high proportions of syphilis and HIV infection. The
mean first time of diagnosis of any STI was 3.97 years
following FES, and the increased risk of STIs included
(from highest to lowest) syphilis, gonorrhea, HIV, genital
warts, chlamydial infection, and trichomoniasis. The se-
vere schizophrenia group had particularly higher risks of
HIV and syphilis compared with the mild schizophrenia
group. Among patients with FES having IV drug abuse/
dependence, the risk of HIV infection was tremendously
increased as compared with the controls. Importantly,
atypical antipsychotic treatment may provide benefi-
cial effects against STI risk. These beneficial effects were
more prominent in the adolescent schizophrenia group
and in the schizophrenia comorbid SUD group.
Substantial evidence has indicated an increased risk of
STTs in patients with schizophrenia.**”!42? The increased
STI risk may be mainly associated with the comorbid
SUD.*” These triply diagnosed persons (schizophrenia,
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(B) The effects of disorder severity on HR
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Fig. 2. The effects of comorbidities and disorder severity on the risk of STIs among adolescents and young adults after first-episode
schizophrenia. STI, sexually transmitted infection; HR, hazard ratio; CI, confidence interval. (A) Adjusted for demographic data and
medications. (B) Adjusted for demographic data, psychiatric comorbidities, and medications. Bold type indicates that the data are

statistically significant.

Table 3. Schizophrenia Medications and the Risk of Any STI Among Adolescents and Young Adults With Schizophrenia?

Schizophrenia
Adolescents Young Adults With Substance Without Substance
<18 years 18-29 years Use Disorder Use Disorder Total
Subgroup HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI)
Atypical antipsychotics
<30 cDDD 1 (ref)) 1 (ref) 1 (ref)) 1 (ref)) 1 (ref))
30-364 cDDD 1.29 (0.87-1.92) 1.05 (0.88-1.24) 0.92 (0.66-1.26) 1.13(0.94-1.34) 1.08 (0.92-1.26)
2365 cDDD 0.59 (0.40-0.87) 0.80 (0.69-0.92) 0.68 (0.51-0.90) 0.81 (0.69-0.94) 0.77 (0.68-0.89)

Note: Bold type indicates that the data are statistically significant. STI, sexually transmitted infection; HR, hazard ratio; CI, confidence

interval; cDDD, cumulative defined daily dose.
2Adjusted for demographic data and psychiatric comorbidities.

SUD, and STIs) has raised awareness of a syndemic be-
tween mental illness, SUD, and HIV.>** Importantly,
our study found that an interaction between FES and
SUD may produce a higher risk for the 6 STIs, partic-
ularly for syphilis, gonorrhea, and HIV. Besides, our
study found that young people following FES had a dis-
proportionate distribution of STIs compared with con-
trol cohort without schizophrenia, showing the largest
increased proportion in syphilis (increased 12.2%), fol-
lowed by HIV (3.1%), and gonorrhea (2.6%). Although
the mechanism underlying this phenomenon is unclear,
it could be partially explained by shared genetic factors.
A study investigating the common genetic factors be-
tween schizophrenia and HIV infection found significant
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pleiotropy and a positive genetic correlation for schizo-
phrenia and HIV infection.? It is also suggested that the
genetic underpinnings of schizophrenia may increase the
risk of substance use in adolescence, which may both en-
hance the risk for developing a later SUD, and also serve
an additional risk factor for schizophrenia.’® Another
explanation for the disproportionate distribution of
STIs is related to crosstalk between syphilis and HIV.
Concordant syphilis and HIV infection is common, par-
ticularly among men having sex with men.??® HIV may
affect the presentation, disease progression, and therapy
of syphilis, while syphilis may facilitate transmission and
acquisition of HIV. Importantly, evidence suggests that
patients with schizophrenia have higher probability of



engaging in homosexual activity than people with other
mental disorders,” 3! thereby increasing their risk of con-
cordant HIV infection and syphilis.

From a neurobiological perspective, adolescence is
a transitional period of development characterized by
heightened vulnerability to sensation-seeking and risk-
taking behaviors.*> The neurobiological underpinnings
of risky sexual behavior (RSB) in adolescents and young
adults are different from those of adults. A comprehen-
sive review reported that the neurocognitive constructs
of RSB in adolescents and young adults are associated
with working memory, decision-making, and risk-taking
propensity.** However, in adults, poor executive function-
associated RSB is strongly related to SUD. These findings
support our hypothesis that adolescents and young adults
having schizophrenia may be directly associated with an
increased risk of STIs because of their working memory
deficits and risky decision making.!*!!> Moreover, a co-
morbid SUD or AUD can be an important contributing
factor.

While young people with schizophrenia were sexually
active,' their level of sexual health awareness may not be
high. A previous study found that 58.1% of patients with
schizophrenia never used condoms, 47.8% had multiple
sex partners, 35.2% used drugs during sex, 29.7% traded
sex for drugs, money, or other goods, and 17.5% had
drug-injection histories.* Another study reported similar
RSB in patients with schizophrenia, finding that 62% had
multiple sex partners, 50% had exchanged sex for money
or goods, 22% participated in homosexual activity, and
12% had at least one partner who was HIV positive or
injected drugs.”? A study comparing patients with schiz-
ophrenia, bipolar disorder, and heroin addiction found
that the schizophrenia group had the highest frequency
of participating homosexual acts.! Clearly, in addition to
comorbid SUD, poor sexual health awareness is an im-
portant factor leading to RSB and, subsequently, to STIs
in adolescents and young adults with schizophrenia.

The current study also suggests an association between
schizophrenia severity, atypical antipsychotic use, and
risk of STIs. We found a lower risk of STIs in association
with long-term antipsychotic use in the adolescents and
young adults with schizophrenia. Substantial evidence
suggests that antipsychotics may induce sexual dysfunc-
tion via postsynaptic dopamine antagonism, prolactin el-
evation, and alpha 1-adrenergic receptor blockade.® The
beneficial effects of long-term antipsychotic use may be
also related to psychopathological improvement. Other
evidence suggests that sexual activity was positively cor-
related with greater psychopathological symptoms in pa-
tients with schizophrenia.?”** A meta-analysis reported
that following FES, patients demonstrated medium-to-
large impairments across all neurocognitive domains.*
Psychopathological symptoms and neurocognitive
deficits could severely interfere with patients’ ability to
assess risk or to adopt risk reduction strategies. Indeed,

Schizophrenia and STI

a dose-response relationship between schizophrenia se-
verity and the risk of STIs was observed in the present
study. Adherence to medication is another important
factor contributing to the increased risk of STIs. A study
investigated the association between adherence to med-
ication and cognitive function in patients with schizo-
phrenia.’” The authors found that executive function was
a strong predictor for nonadherence to medication in
schizophrenia, suggesting that patients with poor adher-
ence to medications may have more severe cognitive im-
pairment. Taking these findings together, adolescent and
young adults with schizophrenia who can be adequately
adherent to long-term antipsychotic treatment may have
stable psychopathology and cognitive function, thereby
reducing the possibility of RSB and subsequent STT risk.

The strengths of this study are its unbiased patient in-
clusion, large sample size, and use of E values to support
causal evidence. However, this study also has limitations.
First, the NHIRD does not provide information on the
level of sexual health awareness. We do not have informa-
tion about the subjects’ number of sex partners, sexual
orientation, or condom use. Second, many STIs are rel-
atively asymptomatic in their early phase, and patients
might feel stigmatized and refuse to seek medical help
and consultation. Besides, the prodromal phase of schiz-
ophrenia may be undetected for a long time. Therefore,
the discovery bias may partially explain the higher risk of
STIs in the more severe cases of schizophrenia in whom
both conditions were more likely to be diagnosed. Third,
the NHIRD does not provide information on the se-
verity of schizophrenia symptoms, such as the Positive
and Negative Syndrome Scale; therefore, we used psychi-
atric admission rates as the scale of disease severity in our
study. Fourth, the NHIRD does not provide information
on smoking status, body mass index, psychosocial stress,
family history, personal lifestyle, blood/urine samples
for SUDs, environment, and sociodemographic status
of the parents during the childhood of the cohort mem-
bers; therefore, we could not investigate potential influ-
ence of these factors. Fifth, the relative prevalence and
risk of developing specific STIs can vary widely across
different regional settings. Therefore, the generalizability
of our study findings to other countries or cultures may
be limited.

Conclusions

Following FES, relapse prevention appears to be the
top health care priority. However, physical illnesses are
common in individuals with schizophrenia and con-
tribute to a reduction of life expectancy of 10-20 years.*®
Premature death among people with schizophrenia has
been associated with several health-risk behaviors, in-
cluding RSB.* The present study suggests that adoles-
cent and young adult patients with schizophrenia are
a population highly vulnerable to contracting STIs,
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particularly HIV and syphilis. To date, this fragile pop-
ulation has not received specific STI preventive services
and health care. Education and counseling on sexual
risk reduction should be tailored to the needs of young
people with schizophrenia because of their psycho-
pathological symptoms and neurocognitive deficits.*
Importantly, treatment with schizophrenia medica-
tions may lower the risk of STIs. Routine and frequent
screening for STIs are strongly suggested for young
people with schizophrenia, particularly those with co-
morbid SUD, poor medication adherence, and severe
disorder severity.

Supplementary Material

Supplementary data are available at Schizophrenia
Bulletin online.
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