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Abstract

Objective—Sexually transmitted diseases (STDs) are a significant public health concern.

Numerous internalizing and externalizing psychiatric disorders have been found to be related to

STD risk. However, to date, no studies have examined several psychiatric disorders

simultaneously to account for STD risk. Given that psychiatric disorders often co-occur and can be

explained by a limited number of latent dimensions of psychopathology, it is important to examine

whether the relationship between STDs and psychiatric disorders is best explained by broad

dimensions of psychopathology.

Methods—The current study examined the associations between a range of Axis I and II

psychiatric disorders at baseline and rates of STDs at a three-year follow up in a large, nationally

representative sample of adults in the United States (n = 34,434). A confirmatory factor analysis

(CFA) was conducted to fit three factors, two internalizing and one externalizing. Structural

equation modeling (SEM) was used to assess the relationships between and among the factors and

STD status and to test for mediation.

Results—In bivariate analyses, most Axis I and II disorders were associated with STD diagnosis

at Wave 2, whereas the results of the structural model showed that only the externalizing factor

was significantly associated with STD diagnosis at Wave 2. Further, the externalizing factor

mediated the relationship between one of the internalizing factors and STD diagnosis.
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Conclusion—Findings suggest the unique contribution of externalizing psychopathology to STD

risk and the importance of examining latent dimensions of disorders when understanding this

relationship between psychiatric disorders and STDs.
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Introduction

Sexually transmitted diseases (STDs) are a significant public health and societal concern.

When not detected or treated early, STDs (e.g., HPV, chlamydia, gonorrhea) have the

potential to cause serious health problems (e.g., cervical cancer, chronic pelvic pain, ectopic

pregnancy [1]). STDs can also increase an individual’s susceptibility for HIV infection [2].

Although both men and women are significantly affected by STDs, women tend to face

more serious long-term health consequences, including reproductive health problems and

infertility; it is estimated that undiagnosed STDs contribute to infertility for approximately

24,000 women annually [2]. In addition to potentially serious health consequences for those

infected, STDs also present a significant burden to the health care system, with direct

medical costs for STDs estimated to exceed $16 billion in the United States alone [1].

Individuals with psychiatric disorders are at high risk for STDs [3-8]. This has been found

for a range of internalizing and externalizing disorders, including mood disorders [9-11],

anxiety disorders [9,11], substance use disorders [9,12,13], and antisocial personality

disorder (ASPD; 14). However, the literature in this area has been constrained by several

limitations.

First, the majority of studies have narrowly focused on individual psychiatric disorders,

rather than examining several psychiatric disorders simultaneously. Given that previous

research has shown psychiatric disorders often co-occur and that their pattern of co-

occurrence is well explained by a limited number of latent variables representing broad

dimensions of psychopathology [15-17], it is important to examine the relationship between

STDs and psychiatric disorders taking into account these latent factors. Furthermore, it is

important to determine whether the relationship between psychiatric disorders and STDs is

best explained by these broad dimensions of psychopathology or by the individual disorders.

Prior work examining the relationship between psychiatric disorders and STD risk also has

been constrained by the use of treatment-seeking samples (e.g., 9,11,14), samples with

restricted age ranges (e.g., younger populations; 10,12,13,18) and geographical areas (e.g.,

19), or sample sizes with limited statistical power or that may not generalize to the larger

U.S. population (e.g., 11,14). Finally, most work in this area, particularly among adult

populations, has used cross-sectional designs (e.g., 9–11,13,14). It has been suggested that

future research in this domain incorporate larger sample sizes, longitudinal designs, and

models that include a range of Axis I and II psychiatric disorders simultaneously [3].

As such, the primary objective of the current study was to examine the associations between

a broad range of Axis I and II psychiatric disorders and rates of STDs. We sought to build
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on prior work in this area by using a large, nationally representative sample in the U.S. and

assessed psychiatric disorders and STDs over a 3-year period. To take into account broader

dimensions of psychiatric disorders, we tested whether the identified associations could be

explained by three latent factors identified in previous research [17] or were specific for

each psychiatric disorder, and whether these associations were mediated by one or more

latent factors.

Method

Participants and Procedure

The National Epidemiologic Survey on Alcohol and Related Conditions (NESARC) target

population consisted of civilian, non-institutionalized adult individuals over 18 years of age

residing in households and group quarters. The survey included individuals residing the

continental U.S., District of Columbia, Alaska, and Hawaii. African Americans, Hispanics,

and individuals aged 18 to 24 years of age were oversampled, and data were adjusted to

reflect design characteristics of the NESARC survey and to account for oversampling and

non-response. Face-to-face interviews were conducted by lay interviewers with extensive

training and supervision [20, 21].In total, 43,093 respondents were interviewed in Wave 1

from 2001 to 2002.

The Wave 2 interview was conducted approximately three years later (mean interval: 36.6

months). Of respondents that continue to be eligible at Wave 2, the response rate was 86.7%,

resulting in 34,653 completed interviews at Wave 2. Sample weights were also developed to

adjust for Wave 2 non-response [21]. Participants in the current study were 34,434

respondents who participated in both Waves 1 and 2 of interviews and completed the STD

assessment. Participants were 47.9% male, 71% White, mean age of 45.06 (S.E. = 0.17),

mean education years 13.80 (SE = 0.05), mean individual income of $30,120 (S.E. = 0.53),

63.1% married, 16.4% widowed/separated/divorced, and 20.5% never married. At Wave 2,

0.54% had an STD in the past year (n = 194), and 99.46% did not have an STD in the past

year (n = 34,240). Individuals (n = 219) who had missing data for the STD assessment at

Wave 2 were not included in this study. All procedures contributing to this work were in

accordance with the Declaration of Helsinki for experiments involving humans.

Assessment of DSM-IV Axis I and II disorders at Wave 1

The Alcohol Use Disorder and Associated Disabilities Interview Schedule-DSM-IV

(AUDADIS-IV; 22) Wave 1 version was used to assess DSM-IV Axis I and II disorders.

The AUDADIS-IV is a structured diagnostic interview designed for lay professional

interviewers to measure substance use and mental disorders in large-scale surveys.

Computer algorithms were used to diagnose all DSM-IV Axis I and II disorders at Wave 1.

Axis I diagnoses included substance use disorders (alcohol use disorder, drug use disorder,

and nicotine dependence), mood disorders (major depressive disorder, dysthymic disorder,

and bipolar disorder), anxiety disorders (panic disorder, social anxiety disorder, specific

phobia, and generalized anxiety disorder), and pathological gambling. For all Axis I

disorders, diagnoses were made in the past 12 months prior to Wave 1. All diagnoses

reported were “primary” such that they exclude disorders characterized as “substance-
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induced” or due to a general medical condition, and they all met the clinical significance

criterion. Axis II disorders were assessed on a lifetime basis and required long-term patterns

of social and occupational impairment [23]. Further, at least one symptom reported had to

cause distress or social or occupational dysfunction. The AUDADIS-IV Wave 1 version

included assessment of avoidant, dependent, obsessive-compulsive, paranoid, schizoid,

histrionic, and antisocial personality disorders. Test-retest reliability and validity of the

AUDADIS-IV measures of the DSM-IV disorders are adequate and have been reported in

detail elsewhere; overall reliability is good for MDD (k = 0.65-0.73), good to excellent for

SUDs (k = 0.70-0.84), and fair to good for other mood and anxiety disorders (k = 0.65-0.73)

and personality disorders (k = 0.40-0.67) [20,21,23,24].

Assessment of STD incidence at Wave 2

Rates of STD in the past 12-months was determined if the respondent indicated that they had

an STD (e.g., gonorrhea, syphilis, chlamydia) diagnosed and confirmed by a health

professional in the 12 months prior to participation in the Wave 2 interview. This item was

assessed separately from HIV status and asks specifically “In the last 12 months, did you

have any other sexually transmitted diseases or venereal diseases [excluding HIV] like

gonorrhea, syphilis, chlamydia, or herpes?”

Statistical Analyses

We first examined the bivariate relationships between Wave 1 psychiatric disorders and

Wave 2 STD status adjusting for relevant sociodemographic characteristics that have been

previously shown to be associated with STD risk, such as age [25], gender [26], race/

ethnicity [27], education level [28], income [29], and marital status [30]. Weighted

percentages and means were computed to derive past year prevalence of Axis I disorders

and lifetime presence of select Axis II disorders at Wave 1 and STD status (yes/no) at Wave

2. A set of bivariate analyses yielded adjusted odds ratios (AORs) and 95% confidence

intervals (CIs) indicating measures of association between Wave 1 diagnostic characteristics

and STD status at Wave 2.

Next, we used confirmatory factor analysis (CFA) to identify latent factors underlying the

individual psychiatric disorders assessed at Wave 1. This was done to more parsimoniously

predict STD risk with disorder clusters by taking into account shared variance across

disorders. We tested a three-factor model with two internalizing dimensions and one

externalizing, which was based upon a previously tested three-factor model in this sample

[17]. To determine model fit, we examined goodness-of-fit measures such as the

comparative fit index (CFI), the Tucker-Lewis index (TLI), and the root mean squared error

of approximation (RMSEA). CFI and TLI values greater than 0.95 and values of RMSEA

less than 0.06 are commonly used to indicate good model fit [31].

Finally, we examined the relationship between the latent factors of the psychiatric disorders

at Wave 1 and STD status at Wave 2. Structural equation modeling was used to regress STD

status on the latent factors of psychiatric disorders identified in the CFA, adjusting for the

demographic characteristics listed above. Initially an SEM was fit without specifying any

causal relationships among the latent factors but simply allowing them to be mutually
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correlated. Standardized estimates of the relationship between STD status and each latent

factor indicate how many standard deviations higher (or lower) the mean of the latent

variable underlying the binary outcome is expected to be for each increase in an additional

unit of that latent factor while controlling for the other factors and covariates. Modification

indices (i.e. chi-square tests with 1 d.f.) were examined to test if any residuals associated

with specific disorders are correlated with the STD outcome. If a residual association is

found to be significant, this would indicate a particular disorder is associated with STD

above and beyond the association induced by the latent variable. In an attempt to further

explicate the relationships among the latent factors and how they combine to influence STD,

we tested a second SEM that assumed the externalizing factor was a mediator of the effects

of the internalizing factors on STD. Indirect effects (i.e. mediation effect) were estimated

using the product rule and tested using standard delta method approaches. All analyses were

conducted in Mplus, which takes into account the NESARC sampling weights and design

effects in all analyses, including a parameter as well as standard error estimation and model

fit calculations.

Results

Bivariate analyses between Wave 1 psychiatric disorders and Wave 2 STD status

Table 1 shows bivariate analyses between Wave 1 psychiatric disorders and Wave 2 STD

status. After adjusting for sociodemographic characteristics listed above, past year alcohol

use disorder (AUD), nicotine dependence, major depressive disorder (MDD), bipolar

disorder, and panic disorder were associated with a greater likelihood of having an STD

diagnosis at Wave 2. All Axis II disorders, with the exception of dependent personality

disorder, were also associated with higher rates of STDs at Wave 2.

Confirmatory Factor Analysis (CFA)

We fitted a CFA to account for known patterns of co-occurrence across disorders (Table 2).

We fit three factors, two internalizing and one externalizing based upon the three-factor

model previously tested in this sample [17]. Factor 1, the externalizing factor, included past

year AUD, DUD, nicotine dependence, pathological gambling, and antisocial personality

disorder. Factor 2, one of the internalizing factors included bipolar disorder, panic disorder,

social anxiety disorder, specific phobia, and the remaining personality disorders (avoidant

personality disorder, depressive personality disorder, obsessive compulsive personality

disorder, paranoid personality disorder, schizoid personality disorder, and histrionic

personality disorder). Factor 3, the second internalizing factor included MDD, DD, and

GAD. This model provided good fit (RMSEA = 0.014, CFI = 0.962, TLI = 0.956), which is

consistent with previously published empirical support for this model [17]. Factor 1

(externalizing) had a correlation with Factor 2 of 0.62, Factors 1 and 3 had a correlation of

0.44, and Factors 2 and 3 had a correlation of 0.67.

Structural Equation Models

In Table 3, we present the results of the initial structural equation model used to test the

association between STDs and psychiatric disorders, taking into account the latent

dimensions of psychiatric disorders and relevant demographic characteristics. In this model,
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no specific causal relationships are assumed between any of the three latent dimensions

hence they are all mutually controlling for one another. The standardized estimates of the

direct relationship between the three factors of psychiatric disorders at Wave 1 and STD

status at Wave 2 indicate that, after adjusting for other covariates and each other, only the

externalizing factor had a significant direct effect on greater likelihood of having an STD at

Wave 2. Moreover, there were no direct effects from any specific disorder to STD as

assessed by finding no modification indices significant between residuals for disorders and

STD. Being older and male (vs. female) decreased the probability of STD, whereas being

divorced/separated/ widowed (vs. married) increased the likelihood of STD.

To test the robustness of our results, we also tested the same SEM without any demographic

covariates included. The results remained consistent such that only the direct relationship

between the externalizing factor and STD was statistically significant. See Figure 1 for these

results and a visual depiction of the model.

Because the internalizing and externalizing factors are moderate to highly correlated with

one another, we additionally tested the possibility that the effects of the internalizing factors

on STD may, in fact, be mediated by their influence on the externalizing factor. That is, we

set out to test if either internalizing factor has an indirect effect on STD through its effect on

externalizing. Figure 2 depicts the results from the SEM model testing the mediating role of

Factor 1, the externalizing factor, in relation to the association between both internalizing

factors (Factors 2 and 3) and STD status. Findings demonstrate the role of Factor 1 in

mediating the relationship between Factor 2 (underlying anxiety disorders, bipolar disorder,

and Axis II disorders) and STD but not the relationship between Factor 3 (the internalizing

factor made up of MDD, dysthymia, and GAD) and STD. There was a significant indirect

relationship between Factor 2 and STD through the externalizing Factor 1 (β = 0.15; p =

0.003). The other internalizing factor, Factor 3, did not show a significant indirect effect on

STD through the externalizing Factor 1 (β = .01; p = .31). The relationship between Factor 3

and Factor 1 also was non-significant (p = .30). There were several significant effects of

covariates on Factor 1 and STD status (See Figure 2).

Conclusion

To our knowledge, the current study is the first to empirically test the relationship between

the latent structure of psychiatric disorders and STDs among a nationally-representative

sample of adults followed prospectively over time. The latent model of past year psychiatric

disorders used is consistent with previous research in this area, which has documented that

typically two to three correlated factors fit common psychiatric disorders among adults,

including a single externalizing factor and a variable number of internalizing factors

[15,16,32,33]. The latent model in this study is one of few models to date that have included

a range of both Axis I and II disorders, and as such there may be some differences in the

number of factors identified depending on which disorders have been included across

studies, yet consistently a clear externalizing dimension and at least one internalizing

dimension emerges [34, 35].
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Findings in the bivariate analyses confirm prior research that many psychiatric disorders

increase risk for STD (e.g., 9, 14). Although these findings shed light on the individual

relationships between specific psychiatric disorders and STDs, without accounting for the

shared variance between these disorders and the potential mediating effects of broader

dimensions of psychopathology, their relative impact on STDs is unclear. When more

clearly assessing relative impact, only the externalizing dimension remained significantly

associated with STD status after accounting for other comorbid disorders through both

structural models.

The findings from the SEM model suggest that the relationship between select anxiety,

mood, and personality disorders and STD status is mediated by their co-occurrence with

externalizing disorders. That some internalizing disorders may be related to STD status at

least in part due to their co-occurrence with externalizing disorders is consistent with

previous findings from the adolescent literature (e.g., 36). Our findings are in accord with

research that has pointed to the role of externalizing symptoms (e.g., substance use) in

mediating the relationship between psychological distress and STD risk behaviors among

youth [37]. To date there has been a much greater focus on the role of internalizing disorders

in relation to STD risk among adolescents and young adults as opposed to adult populations,

and to our knowledge existing research has not tested whether externalizing symptoms

account for the relationship between internalizing disorders and STD risk among adults.

These findings also suggest that depressive disorders and GAD alone may not confer risk for

STD and their association with STD is due to the confounding effects of their co-occurrence

with externalizing disorders. This may help clarify the mixed findings identified previously

in the literature regarding the relationship between depressive symptoms [38] and

generalized anxiety [11] with STD, such that these relationships may only be apparent when

externalizing symptomatology co-occurs.

The current study highlights the role externalizing disorders may play in the relationship

between psychiatric disorders and STDs. Disorders that load on the externalizing factor

appear to share disinhibition, or impulsivity, as a common characteristic; thus, a propensity

towards impulsivity may lead to specific difficulties inhibiting desires to engage in sexually

risky behaviors [39]. Additionally, intoxication from substance use may decrease the

likelihood of practicing safer sex behaviors. This is consistent with research pointing to

sensation seeking, a disinhibition-based trait characterized by the tendency to pursue novelty

and arousing experiences, accounting for this relationship between substance use and risky

sexual behavior [40]. Our findings are in line with modern conceptualizations that

emphasize the role of broad underlying dimensions, rather than individual disorders, as the

key constructs to understand psychopathology and its relationships with other medical

disorders [15,41].

The results of the current study may also inform clinical practice. Given that externalizing

disorders are associated with increased STD risk, prevention interventions may benefit from

integrating traditional sexual risk reduction techniques with empirically-supported

treatments for emotion regulation, impulsivity, or substance dependence [42,43]. Traditional

behavioral STD/HIV prevention interventions typically yield significant, yet modest effects

[44,45]. It has been hypothesized that one limitation of these approaches is that they fail to
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address the psychosocial context in which much of elevated sexual risk behaviors occur, and

data indicate that psychosocial problems moderate the degree in which traditional prevention

interventions are effective, in that psychological distress can interfere with the uptake of

these interventions [46]. Integrating evidence-based interventions for co-occurring

psychiatric disorders may enhance the efficacy of traditional STD prevention efforts, for

instance combining information, motivation, and behavioral skills training with explicit

treatment of the psychosocial problems that place individuals at risk for engaging in sexual

risk behaviors [7,45]; providing psychoeducation alone without treating co-occurring

symptomatology may not be sufficient to affect change in sexual risk behavior among

individuals with psychiatric symptoms [5]. Combining interventions to address constructs

that may underlie much of externalizing pathology, such as emotional dysregulation (e.g,

47) impulsivity (e.g. 48), or substance dependence (e.g., 49) with sexual risk reduction may

be an effective approach to addressing the interplay between externalizing psychopathology

and STD prevention [6]. Additionally, it may be important to integrate sexual risk reduction

interventions into substance abuse treatment, particularly for substance abusing individuals

who may not perceive themselves at high risk for STDs, and thus may be more likely to seek

substance abuse treatment than STD/HIV prevention programs.

Despite the novel findings, the current study is not without limitations. Although we

collected data on psychiatric disorders in Wave 1 and STDs in Wave 2, causality cannot be

inferred. Additionally, although an extensive list of Axis I and II disorders are included in

the diagnostic assessment of the NESARC, this list is not all-inclusive. Some disorders that

may also affect STD risk, such as psychotic disorders [3], were not included in the

standardized assessment and not included in the current study.

Finally, to limit respondents’ burden, STDs were assessed using a single item that did not

distinguish between specific types of STDs; this is an important distinction for future

replications of this work. STD assessment also was based on self-report of diagnosis and

confirmation of diagnosis by a health professional, rather than verification with testing

reports or medical records. However, use of a single question and self-report of STDs should

be biased in the direction of underreporting and thus towards the null [50]. Thus, our results

are likely to be robust.

Indeed in our sample, 0.54% reported having an STD at Wave 2 (n = 194), a low rate which

is likely conservative for a few reasons. This rate likely excludes individuals with

asymptomatic STDs in the past year, as well as those without access to health care for

testing and confirmation of diagnosis. Additionally, our sample was largely middle-aged,

which may also reflect the lower rates of STDs than may have been expected, given that

adolescents and young adults account for approximately half of all new STDs in the U.S.

each year [51].

In summary, this is the first study to use latent variable techniques to examine the

relationship between psychiatric disorders and STD risk. After accounting for co-occurrence

of disorders, externalizing psychopathology was uniquely related to increased likelihood of

acquiring STDs among a nationally-representative sample of U.S. adults and mediated the

relationship between select internalizing disorders and STD risk. Addressing mechanisms
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underlying externalizing psychopathology (e.g., impulsivity, sensation seeking) and the

development of integrated interventions that address sexual risk behaviors in the context of

co-occurring externalizing pathology may be fruitful areas for future research.
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Figure 1.
Results of SEM model testing the association between latent dimensions of psychiatric disorders and STDs without covariates.

Note: ** p = .004; all other p values > 0.1
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Figure 2.
Results of SEM model testing mediating role of Factor 1 (Externalizing Factor).

Note: **** p < .0001; *** p < .001; ** p < .01; * p < .05.
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Table II

CFA for Wave 1 past year psychiatric disorders

MODEL 3-Factor Model

CFI 0.962

TLI 0.956

RMSEA 0.014

Prevalence Item (Standardized Result) Factor 1 Factor 2 Factor 3

0.083  Alcohol use disorder 0.573 - -

0.019  Drug use disorder 0.783 -

0.124  Nicotine dependence 0.669 -

0.052  Major depressive disorder - 0.716

0.027  Bipolar disorder - 0.734 -

0.012  Dysthymic disorder - 0.781

0.021  Panic disorder - 0.649 -

0.028  Social anxiety disorder - 0.712 -

0.072  Specific phobia - 0.555 -

0.020  Generalized anxiety disorder - 0.930

0.002  Pathological gambling 0.539 -

0.023  Avoidant PD - 0.828 -

0.004  Dependent PD - 0.843 -

0.081  Obsessive compulsive PD - 0.666 -

0.043  Paranoid PD - 0.848 -

0.031  Schizoid PD - 0.733 -

0.018  Histrionic PD - 0.725 -

0.036  Antisocial PD 0.774 -

Note: PD = Personality disorder
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