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BACKGROUND: Depressive symptoms and urethritis are common, and may be associated with one 

another. Severe depression may lead to different risk behaviors than more moderate depression. Therefore 

individuals with moderate depression may be at increased risk for engaging in certain risk factors and for 

acquiring nongonococcal urethritis (NGU) compared to individuals with severe depression. 

METHODS: This is a retrospective study of 521 men at high-risk for acquiring NGU. Men with and 

without NGU were given a depression screening instrument and asked about behavioral risk factors for 

acquiring sexually transmitted infections, including total partners, total new partners, condom use, and 

history of transactional sex. Poisson regression was used to calculate prevalence ratios for the association 

between depressive symptoms and behavioral risk factors. Logistic regression was used to calculate odds 

ratios for the association between depressive symptoms and prevalent NGU. 

RESULTS: Compared to men with severe or minimal depressive symptoms, men with moderate 

depressive symptoms were more likely to have 3 or more sexual partners in the past 60 days, to have 2 or 

more new sexual partners in the last 60 days, and to report a history of transactional sex. There was no 

association between condom use and depressive symptoms. There was no association between NGU and 

depressive symptoms. 

CONCLUSIONS: Some behavioral risk factors for acquiring sexually transmitted infections may be 

more common in men with moderate depressive symptoms, and men with severe depression may have 

similar behaviors compared to men without depression. This association between depressive symptoms 

and behavior may not result in increased frequency of NGU in a high-risk population. 



BACKGROUND  

Depression is the most common mood disorder. It is characterized by low mood and decreased 

pleasure in activities, and is often accompanied by somatic symptoms including sleep and appetite 

disturbances [1]. The point prevalence of screening positive for major depression in the United States and 

Western Europe may be as high as 5% using screening tools like the Comprehensive International 

Diagnostic Interview (CIDI). The prevalence of ever screening positive for major depression in one’s 

lifetime ranges from 13% to 17% when using depression screening instruments such as the CIDI or the 

Mini-International Neuropsychiatric Interview (MINI) tool. [2]. Several studies have demonstrated 

associations between STIs and depressive symptoms. Studies of individuals seeking care at STI clinics 

have found a high prevalence of probable major depression that ranges from 40 – 50% when using the 

Center for Epidemiologic Studies Depression Scale (CES-D) and the General Health Questionnaire 

(GHQ) [3, 4]. A population-based survey in Canada found that individuals with a history of STI were 

over 50% more likely to screen positive for probable major depression using the CIDI compared to those 

without a history of STIs [5]. Sexual risk behavior has also been associated with depressive symptoms in 

diverse populations, including African American female adolescents [6, 7], incarcerated men [8], men 

who have sex with men (MSM) [9, 10], and heterosexual women [11]. 

Despite individual studies that have demonstrated associations between STI risk and depression, a 

meta-analysis failed to demonstrate a significant association between a variety of negative affective states, 

including depressive symptoms, and either an increase or decrease in sexual risk behaviors [12]. Some 

have attributed this lack of significant association to weaknesses in the existing literature, including 

temporal disconnection between depressive symptoms and subsequent risk behaviors, as well as 

unmeasured moderating variables (such as particular types of events that precipitate depressive 

symptoms). Crucially, most previous work did not attempt to examine whether the influence of 

depressive symptoms on prevalent STIs and risk behaviors varied based on the severity of depressive 

symptoms [12, 13, 14]. Nevertheless, a small number of studies have examined whether individuals with 



more severe depression have more behavioral risk factors for acquiring STIs than individuals with 

moderate depression. These studies observed a linear dose-response relationship between severity of 

depressive symptoms levels of depression severity and increasing behavioral risk factors in heterosexual 

African American women [11] and adolescents [1].  

Although some health behaviors, including sexual risk behaviors, may exhibit a dose-response 

association with depression, other associations may be more complex, with higher risk among moderately 

depressed individuals compared to either those with low levels of depressive symptoms or severe 

depression [14]. The inverse correlation between severity of depressive symptoms and libido (e.g., more 

severe depressive symptoms are correlated with lower libido) supports the hypothesis that individuals 

with moderate depression may engage in more sexual risk behaviors than those with more severe 

depression [15]. Furthermore, the association between social isolation and major depression suggests a 

plausible reason why severe levels of depression may reduce the frequency of some high risk sexual 

behaviors (such as concurrency or anonymous sex) [16].  

Sexual risk behaviors can expose men to pathogens that cause reproductive tract disease 

syndromes. Male urethritis is the most common male reproductive tract syndrome and can be caused by 

many agents, including Neisseria gonorrhoeae and other non-gonococcal etiologies. Recognized causes 

of non-gonococcal urethritis (NGU) include Chlamydia trachomatis, Mycoplasma genitalium, 

Trichomonas vaginalis, and occasionally herpes simplex virus and adenovirus [17]. Although the etiology 

of many cases of NGU remains unknown, some idiopathic cases may be due to unidentified sexually 

transmitted pathogens. If depressive symptoms are associated with increased sexual risk behavior, they 

may also be associated with increased risk of NGU.  

Given the frequency and clinical implications of NGU, as well as the risk of onward transmission 

of pathogens to sex partners, it is important to determine if depressive symptoms are associated with 

increased occurrence of sexual risk behaviors and/or increased risk of STI. To investigate this, we 

evaluated the association between depressive symptoms and sexual risk behaviors. We also evaluated the 



association between depressive symptoms and NGU. Finally, we evaluated whether any relationship 

between depressive symptoms and sexual risk behaviors or NGU differed depending on severity of the 

depressive symptoms. 

 

METHODS 

Study participants and setting 

This is a secondary data analysis of a case control study originally designed to determine if the 

two Ureaplasma species (U. urealyticum – biovar 2 and U. parvum) were associated with NGU. The 

original case control study [18] was nested in a randomized trial of the efficacy of standard therapies for 

NGU [19]. Both cases and controls were men ≥16 years old or older seeking care at the Public Health 

Seattle & King County STD Clinic. Individuals who did not speak English or who had active gonococcal 

infection were excluded. Recruitment occurred from May 2007 to October 2009. 

Cases were men with NGU, defined as visible urethral discharge on examination or evidence of 

urethral inflammation on Gram stain (≥5 polymorphonuclear leukocytes per high-powered field) [19]. 

Controls were men who were recruited from the waiting room of the STD clinic who had neither urethral 

discharge on clinical exam nor evidence of urethral inflammation on Gram stain, and who presented to 

the clinic for reasons other than NGU (e.g., STI/HIV screening, or evaluation and treatment of genital 

ulcers and warts) [18]. 

Data collection  

All participants received a routine STD examination, which included urine testing for Neisseria 

gonorrhoeae and Chlamydia trachomatis using APTIMA Combo 2 assay (Gen-Probe). Trichomonas 

vaginalis was detected using research-only APTIMA TV analyte-specific reagents (Gen-Probe), 



Mycoplasma genitalium using an in-house PCR, and Ureaplasmas by broth culture and subsequent 

species-specific PCR [18]. 

Additionally, all participants completed a computer-assisted self-interview (CASI), reporting 

supplemental medical history and risk behaviors, including those related to STI risk. Specifically, 

respondents reported lifetime history of drug use, lifetime history of transactional sex, number of sexual 

partners within the past 60 days (total number partners and number of new partners), and condom use in 

the past 60 days. 

The CASI also elicited any self-reported history of a depression diagnosis, and assessed current 

depressive symptoms using the Center for Epidemiologic Studies Depression Scale 10 (CES-D 10). The 

CES-D 10 is a condensed version of the CES-D 20 depression screening scale. The original CES-D 20 

contains 20 questions about the frequency with which respondents have experienced 9 key symptoms of 

depression over the past 2 weeks, using a 5-point response scale [20, 21]. The CES-D 10 consists of 10 

items that ask respondents to report the extent to which they have experienced depressive symptoms in 

the past 7 days using a 3-point response scale. A response of 0 indicates that a symptom rarely or never 

occurs, a response of 1 indicates that the symptom occurs some of the time, a response of 2 indicates that 

the symptom occurs a moderate amount of the time, and 3 indicates that a symptom occurs every day or 

almost every day in the past 7 days. Two of the items (which ask if participants are happy and if they are 

hopeful) are scored inversely, such that higher scores are subtracted from the overall CES-D score. The 

total CES-D 10 score can range from 0 to 30 and prior assessments demonstrated that a score of 10 or 

greater on this screening tool correlates highly with a positive screen for major depression, reflecting 

significant depressive symptoms [22, 23, 24].  

 

 

 



Data analysis 

 In initial analyses of characteristics associated with significant depressive symptoms (e.g., CES-D 

score ≥10) and characteristics associated with NGU, we used an independent t-test to determine statistical 

significance of differences in means, the Wilcoxon rank-sum test to evaluate differences in medians and a 

chi-squared test to evaluate differences in categorical variables. Additionally, we performed a test of trend 

for the association between significant depressive symptoms and the ordinal categorical variable for 

education level achieved. In addition to defining significant depressive symptoms as a CES-D score ≥10, 

we also categorized CES-D 10 scores (which range from 0 – 30) into quartiles to evaluate the presence of 

a curvilinear relationship between depressive symptoms and sexual risk behavior and/or NGU. The first 

quartile was comprised of CES-D 10 scores of 0 – 7; the second quartile of scores of 8 – 15; the third 

quartile included scores 16 – 22, and the fourth quartile included scores 23 – 30.  

In univariable analyses, given the relatively high frequency of depressive symptoms, we used 

Poisson regression with robust standard errors to estimate prevalence ratios and 95% confidence intervals 

describing the association between sexual risk behavior and depressive symptoms. We used logistic 

regression to describe the association between NGU and depressive symptoms, maintaining consistency 

with the original case control study design. We fit eight separate univariable models evaluating the 

relationship between four behavioral risk factors and two different categorizations of depressive 

symptoms (≥10 vs. <10 and quartiles). The four behavioral risk factors were condom use (always or 

sometimes / never), any history of transactional sex (yes / no), new sexual partners (0 – 1 new sexual 

partners, or ≥2 in the past 60 days), and more sexual partners (0 – 2, or ≥3 total sexual partners in the past 

60 days). In the first set of models, individuals with CES-D 10 scores <10 served as the referent category 

while those in the first quartile (scores 0-7) served as the referent group in the second set of models. We 

also fit two separate models evaluating the relationship with NGU, employing the same two 

categorizations of CES-D 10 scores (≥10 vs. <10 and quartiles). 



In multivariable analyses, the following covariates were considered a priori for inclusion in the 

Poisson models and logistic regression models to control for potential confounding: income, education, 

age, and recreational drug use. Characteristics that changed the effect size between exposure and outcome 

by 10% or more and were not considered to be in the causal pathway were retained in the final model. 

Finally, for each multivariable model described above, we performed a test of linear trend using CES-D 

10 score quartiles as an ordinal categorical variable to detect whether increasing quartiles of CES-D 10 

score were linearly associated with behavioral risk factors or NGU. 

 

RESULTS 

 Sample Characteristics 

Of the 730 men originally enrolled in the parent trial, 200 entered the study prior to the addition 

of the CES-D 10 assessment and 6 were missing data on depressive symptoms. An additional three 

individuals had positive nucleic acid amplification tests for Neisseria gonorrhoeae, despite the absence of 

Gram negative intracellular diplococci on Gram stain and were excluded, leaving 521 participants 

included in these analyses.  

Characteristics of men with and without significant depressive symptoms (individuals with CES-

D score ≥10 and those with CES-D score <10) are displayed in Table 1. The mean age among men was 

33.9 years (SD 10.4) old, 62% were white, and over half had some kind of college degree. Thirty-six 

percent had significant depressive symptoms as defined by a CES-D 10 score of 10 or greater and 76% 

had NGU. 

 

 

 



 

Characteristics associated with significant depressive symptoms 

In univariable analyses, men with a CES-D 10 score of 10 or more were significantly less likely to report 

having a college degree (52.2% vs. 62.6%; Table 1). In contrast, neither age nor race differed 

significantly between men who had clinically important depressive symptom and those who did not. 

Compared to individuals who did not have significant depressive symptoms, those who had a CES-D 10 

score of 10 or greater were significantly more likely to have new sexual partners (37.8% vs. 26.9%), a 

history of any transactional sex (27.1% vs. 19.2%), and a history of methamphetamine use (23.4% vs. 

12.9%), crack cocaine use (21.3% vs. 12.6%), and ecstasy use (41.0% vs. 32.1%). In contrast, individuals 

with and without significant depressive symptoms did not differ meaningfully in the number of partners 

or proportion having more sexual partners, consistent condom use, history of receiving money for sex, 

history of injection drug use, and MSM status. 

In multivariable analysis of the association between behavioral risk factors and depressive 

symptoms, men with significant depressive symptoms (CES-D score 10 or greater) were 36% more likely 

to report a history of transactional sex (PR 1.36, 95% CI 1.00 – 1.85), after adjustment for race and drug 

use (Table 2). Men who reported significant depressive symptoms were also 38% more likely to report 

new partners (PR 1.38, 95% CI 1.06 – 1.80); adjustment for sex, race, education, and age did not change 

this association meaningfully. However, men who had significant depressive symptoms were not 

significantly more likely to report inconsistent condom use or more sexual partners, and adjustment for 

age, sex, drug use, and education did not meaningfully alter these associations.  

When depressive symptoms were categorized into quartiles, men in the second quartile of CES-D 

10 scores were 53% more likely to report a history of transactional sex compared to those in the first 

quartile (PR 1.53, 95% CI 1.09 – 2.15), after adjusting for age and drug use. However, men in the third 

and fourth quartiles did not significantly differ from those in the first quartile. With respect to new sexual 

partners, again men in the second quartile of CES-D 10 scores were 42% more likely to report new sexual 



partners compared to men in the first quartile (PR 1.42, 95% CI 1.07 – 1.89) after adjustment for age and 

drug use, but there were no significant differences for men in the third and fourth quartiles. In contrast, 

men in the third quartile of CES-D 10 scores were 37% more likely to report more total sexual partners 

(≥3 in the past 60 days), after adjustment for race (PR 1.37, 95% CI 1.0 – 1.89), but there were no 

significant differences for men in the second and fourth quartiles. In contrast, inconsistent condom use 

was not significantly associated with any of the quartiles of CES-D 10 scores after adjustment for race, 

sex, education, and drug use. 

Linear trend tests demonstrated no significant linear associations between CES-D quartiles and 

any of the behavioral risk factors (p>0.05 for all).  

 

Association between depression and NGU  

Characteristics of men with and without NGU are displayed in Table 3. Compared to men without 

NGU, men with NGU were significantly more likely to be black (33.3% vs. 14.4%) and less likely to 

have college degree (69.1% vs. 55.5%), but did not differ by age. Men with NGU were also more likely to 

have had more partners (36.4% vs. 29.3, and less likely to report always using condoms (17.6% vs. 

37.5%). However, there were no significant differences between the groups regarding the proportion with 

new partners, men who have sex with men (MSM) status, any history of transactional sex, and any drug 

use (injection, methamphetamine, crack cocaine, or ecstasy). 

In univariate analysis, NGU cases were more likely than controls to have a CES-D score of 10 or 

greater (OR 1.35, 95% CI 0.88 – 2.09), but this association was not statistically significant (Table 4). 

Multivariable adjustment for potential confounders, including age, race, education, and drug use did not 

meaningfully alter this association, and these characteristics were not included in the model. In 

multivariable analysis adjusting for race and drug use, men in the second, third, and fourth quartiles of 

CES-D 10 score were successively more likely to have NGU compared to men in the first quartile. 



However, none of these associations were statistically significant and a test for linear trend was also not 

statistically significant (p = 0.27). 

DISCUSSION 

We found a large burden of depressive illness in this population, which exceeds the burden 

described in general population surveys. Approximately one-third of the men in this study met the CES-D 

10 threshold for significant depressive symptoms. Men with significant depressive symptoms as defined 

by a CES-D 10 score of 10 or more were more likely to report a number of risk factors associated with 

STI acquisition, including a history of transactional sex, certain types of substance use, and two or more 

new sexual partners in the previous 60 days. Despite this association with increasing sexual risk 

behaviors, there was no significant association between depressive symptoms defined as a CES-D 10 

score ≥10 and NGU.  

There was some evidence of a curvilinear relationship between depressive symptoms and sexual 

risk behavior, but not with NGU. Men with CES-D 10 scores of 8-15 were more likely to report a history 

of transactional sex as well as new sexual partners compared to men with lower scores, but men with 

higher scores were not. Men with CES-D 10 scores of 16-22 were more likely to report 3 or more total 

sexual partners than those with scores of 0-7, but there was no similar increase in the probability of 

reporting this behavior among men with CES-10 scores of 8-15 or 23-30. We did not observe an 

association between consistency of condom use and CES-D 10 score. 

Two of the four behavioral risk factors (history of transactional sex and ≥2 new sexual partners in 

the past 60 days) were significantly associated with depressive symptoms when CES-D 10 scores used a 

binary cut-off of 10 or more to indicate significant depression. When the same risk factors were analyzed 

in a model using quartiles of possible CES-D 10 scores, participants in either the 2nd CES-D 10 quartile 

(history of transactional sex, new sexual partners) or the 3rd quartile (more sexual partners) were more 

likely than those in the 1st quartile to report the risk factor in question. For all three of these risk factors, 



those in the 4th quartile of CES-D 10 score, which represents the highest burden of depressive symptoms, 

were not significantly more likely to report the risk factor in question compared to those in the lowest 

quartile of CES-D 10 scores. This suggests that relatively moderate depressive symptoms are associated 

with increased levels of at least some behavioral risk factors for STI acquisition, while individuals with 

the most severe depressive symptoms are no more likely to exhibit those risk factors than those with the 

smallest burden of depressive symptoms.  

 We found a very high prevalence of depressive symptoms in our sample. Significant depression 

symptoms were reported by 36% of participants in this study. This is substantially higher than studies of 

community-dwelling adults, which suggest the point prevalence of depression is around 5% [2]. However, 

other studies have found a similarly large prevalence of depression among individuals seeking care for 

STIs, ranging as high as 40 – 50% [3, 4]. Several characteristics of this population may predispose to 

increased prevalence of depressive symptoms. The prevalence of depression tends to decrease with 

increasing age [25], and our sample was relatively young; more than 50% of participants were under the 

age of 35. Additionally, substance use is associated with major depressive disorder [26], and in our 

sample nearly half of the participants reported some type of illicit drug use. Finally, previous work 

examining the prevalence of depression in the general population used a variety of depression screening 

instruments other than the CES-D 10 [2, 4], and direct comparison with our sample may be misleading.  

 We used the CES-D 10 to measure depressive symptoms, which is a screening tool that captures 

symptoms of major depression. A score of 10 or greater indicates possible major depressive disorder and 

should prompt a referral for more detailed clinical evaluation, though a cut-point as low as 4 [27] or as 

high as 12 [28] achieved optimal sensitivity and specificity in older adult populations. However, 

screening surveys like the CES-D 10 and others cannot on their own be used to diagnose major depressive 

disorder; this requires a face-to-face interview with a clinician. Therefore it is possible that using a 

screening tool as a proxy for depression may overestimate the true prevalence of depression in our 

sample. However, symptoms of depression that fall short of the diagnostic criteria outlined in the 



Diagnostic and Statistical Manual V (DSM-5) may produce significant distress and impact other health 

behaviors [14]. Therefore, using a screening tool may still be an effective way to measure the burden of 

depressive symptoms, even if the tool cannot provide a means to assess diagnostic criteria for major 

depressive disorder per se. 

One possible explanation for the association between some of the behavioral risk factors and 

depressive symptoms that we observed is that depression may have a dose-dependent disinhibitory effect 

on sexual risk-taking behavior. Individuals with moderate depressive symptoms (e.g., those in the 2nd or 

3rd quartile of possible CES-D 10 scores) may be more prone to risk-taking than those without depression, 

but individuals with severe depression may adopt behaviors that decrease risk of STI acquisition (such as 

social isolation, irritability, or co-morbid anxiety symptoms) [12, 13, 14]. This implies that depressive 

symptoms lead to increases in some behavioral risk factors in a U-shaped pattern. An alternative 

explanation is that behavioral risk factors themselves generate or exacerbate depressive symptoms. If this 

were the case, we should expect to see a linear increase in the likelihood of behavioral risk factors for 

increasing quartiles of CES-D 10, which was not observed in these analyses. 

 Despite an association between depressive symptoms and some behavioral risk factors for 

acquiring STIs, we did not observe an association between depressive symptoms and NGU. In part, this 

may be because some cases of NGU may not be caused by sexually transmitted pathogens, but rather 

other exposures such as non-infectious urethral inflammation, allergic responses, or somatization [17]. 

Another possible explanation is that factors other than sexual risk behavior may play a role in incident 

NGU. Contextual factors and sexual networks may play a greater role in the transmission of many STIs, 

including NGU, than individual risk behaviors. Individuals in high-risk sexual networks are at a relatively 

greater risk of acquiring STIs compared to individuals in lower risk networks, even given the same level 

of individual risk behavior [29, 30, 31]. Others have found that socioeconomic factors, including 

assortative mixing, are stronger predictors of prevalent STI than individual risk behaviors [32]. Our 

hypothesis is that depressive illness increases sexual risk behavior, which then increases the risk of 



acquiring STIs. However, in our high-risk sample, the effect of the sexual network may have 

overwhelmed the effect that depressive symptoms has on NGU acquisition; this may explain why we 

observed an association between depressive symptoms and behavioral risk factors, but not between 

depressive symptoms and NGU.   

 This study had several strengths and limitations. We examined the association between NGU and 

depressive symptoms using objectively measured NGU and a well-validated depression screening 

method. The scoring of the CES-D 10 allowed us to evaluate two different ways of defining depressive 

symptoms (e.g., binary and categorical), and to test the hypothesis that moderate depressive symptoms 

increase risk, but minimal and severe symptoms do not (indicating a curvilinear relationship). This study 

also has several limitations. This study included only men who self-referred to a specialty STI clinic, and 

results from theses analyses may not accurately reflect the associations between STI behavioral risk 

factors, NGU, and depressive symptoms seen in lower risk populations. Furthermore, the CES-D 10 does 

not have a validated cut-off to describe varying severities of depressive symptoms. This study divided the 

total CES-D 10 scale into quartiles to create cut-offs that may approximate mild, moderate, and severe 

depressive symptoms, but this framework has not been previously validated. Additionally, the 

observational design of this study makes it difficult to exclude unmeasured confounding as the cause for 

observed associations. Given the study design, there is also uncertainty regarding the temporal sequence 

of events. Therefore, these data should not be used to draw causal conclusions.  

In summary, we found evidence that men with significant depressive symptoms are more likely to 

report certain behavioral risk factors for STI acquisition, including a history of transactional sex and ≥2 

new sexual partners in the past 60 days. Additionally, we found that mild or moderate levels of depressive 

symptoms (but not those with the highest burden of depressive symptoms) were somewhat associated 

with a history of transactional sex, 2 or more new partners in the previous 60 days, and 3 or more total 

partners in the previous 60 days. We did not find a significant association between depressive symptoms 

and inconsistent condom use, nor between depressive symptoms and NGU status. Future research should 



seek to evaluate these relationships in less homogeneous populations, to evaluate whether depressive 

symptoms precede changes in risk behaviors, and to determine if other negative affective states, such as 

anxiety, possess a similar relationship to depressive illness. Future research should also incorporate more 

precise measurement of depression, such as clinical diagnostic interviewing with a mental health 

clinician. 

 

 

  



Table 1: Sociodemographic Characteristics and Risk Behaviors Associated with Depressive 

Symptoms as measured by the CES-D 10 in Men Attending a Public STD Clinic 

SOCIODEMOGRAPHIC 

FACTORS 

Total sample N 

(%) 

n = 521 

CES-D ≥10  

N (%) 

n = 188 

CES-D <10 

N (%) 

n = 333 

p-value 

Age     

     <25  120 (23.0) 48 (25.5) 72 (21.6) 0.75 

     25 – 34  196 (37.6) 69 (36.7) 127 (38.1)  

     >45 129 (24.8) 46 (24.5) 83 (24.9)  

     

Race     

     White 305 (62.4) 114 (63.7) 191 (61.6) 0.29 

     Black 142 (29.0) 46 (25.7) 96 (31.0)  

     Other 42 (8.6) 19 (10.6) 23 (7.4)  

     

Education     

     Less than HS 32 (6.2) 16 (8.5) 16 (4.8) <0.01 

     HS or GED 182 (35.1) 74 (39.4) 108 (32.6)  

     2 or 4-year degree 259 (49.9) 84 (44.7) 175 (52.9)  

     Graduate or professional 46 (8.9) 14 (7.5) 32 (9.7)  

     

SEXUAL RISK BEHAVIORS     

≥3 partners in past 60 days 181 (34.7) 71 (37.8) 110 (33.0) 0.28 

   Mean number partners (±SD) 2.8 (3.9) 3.4 (5.7) 2.5 (2.3)  

   Median number partners 

(range) 
2 (0-50) 2 (0-50) 2 (0-20) 

 

     

≥2 new partners past 60 days 1 149 (30.6) 66 (37.8) 83 (26.9) 0.02 

   Mean new partners (±SD) 1.5 (2.4) 1.9 (±3.2) 1.3 (±1.7) 0.01 

     

Condom use in past 60 days 2     

     Always 91 (22.5) 34 (18.1) 57 (22.0) 0.93 

     Usually 100 (24.5) 34 (18.1) 66 (25.5)  

     Sometimes 75 (18.3) 29 (15.4) 46 (17.8)  

     Never 143 (35.0) 53 (28.2) 90 (34.8)  

     

Sex of partners in past 60 days 3     

     MSW 322 (67.2) 109 (63.0) 213 (69.6) 0.14 

     MSM 157 (32.8) 64 (37.0) 93 (30.4)  

     

Met partner on internet 218 (41.9) 85 (45.2) 133 (40.1) 0.39 

     

History of transactional sex 

(ever) 

115 (22.1) 51 (27.1) 64 (19.2) 0.04 

     

ILLICIT DRUG USE     

Injection drug use (ever) 32 (6.1) 14 (7.5) 18 (5.4) 0.35 

     



Methamphetamine use (ever) 87 (16.7) 44 (23.4) 43 (12.9) <0.01 

     

Crack cocaine use (ever) 82 (15.7) 40 (21.3) 42 (12.6) 0.01 

     

Ecstasy use (ever) 184 (35.3) 77 (41.0) 107 (32.1) 0.04 

     
1 Male and female 
2 For anal and vaginal sex, with male and female sexual partners 
3 Only among men that reported insertive sex in the past 60 days; 106 men reported no insertive sex. 42 men reported no 

insertive sex in past 60 days, or had missing data. 15 men reported insertive sex with both men and women and were included in 

the MSM category  

  



Table 2: Multivariable analyses of the Association Between CES-D Score and Selected Behavioral 

Risk Factors 

CES-D 10 Score ≥10 PR (95% CI) p-value 

     Inconsistent condom use1 0.99 (0.89 – 1.10) 0.88 

     History of transactional sex2 1.36 (1.00 – 1.85) 0.05 

     ≥2 new SPs in past 60 days1 1.38 (1.06 – 1.80) 0.02 

     ≥3 SPs in past 60 days1 1.14 (0.90 – 1.45) 0.27 

        

 CES-D 10 Score, by quartiles  Inconsistent condom use1  

          1st quartile (score 0 – 7) 1.00 (ref)  

          2nd quartile (score 8 – 15) 0.95 (0.85 – 1.08) 0.49 

          3rd quartile (score 16 – 22) 1.05 (0.90 – 1.22) 0.53 

          4th quartile (score 23 – 30) 1.04 (0.78 – 1.39) 0.76 

               Linear trend test  0.62 

      History of transactional sex2  

          1st quartile (score 0 – 7) 1.00 (ref)  

          2nd quartile (score 8 – 15) 1.53 (1.09 – 2.15) 0.02 

          3rd quartile (score 16 – 22) 1.33 (0.85 – 2.08) 0.22 

          4th quartile (score 23 – 30) 1.08 (0.44 – 2.65) 0.87 

               Linear trend test  0.95 

      ≥2 new SPs in past 60 days1  

          1st quartile (score 0 – 7) 1.00 (ref)  

          2nd quartile (score 8 – 15)) 1.42 (1.07 – 1.89) 0.02 

          3rd quartile (score 16 – 22) 0.99 (0.62 – 1.60) 0.99 

          4th quartile (score 23 – 30) 1.06 (0.45 – 2.50) 0.89 

               Linear trend test  0.90 

      ≥3 SPs in past 60 days3  

          1st quartile (score 0 – 7) 1.00 (ref)  

          2nd quartile (score 8 – 15) 0.88 (0.66 – 1.17) 0.37 

          3rd quartile (score 16 – 22) 1.37 (1.00 – 1.89) 0.05 

          4th quartile (score 23 – 30) 0.63 (0.22 – 1.83) 0.40 

               Linear trend test  0.57 
1 evaluated race, any drug use, education, and age as potential confounders; point estimates did not change by ≥10% 
2 adjusted for age and any drug use 
3 adjusted for race 

PR = prevalence ratio 

  



Table 3: Sociodemographic Characteristics and Risk Behaviors Associated with NGU Status in 

Men Attending a Public STD Clinic 

SOCIODEMOGRAPHIC 

FACTORS 

NGU positive 

N (%) 

n = 398 

NGU negative 

N (%) 

n = 123 

p-value 

Age    

     <25  92 (23.1) 28 (22.8) 0.32 

     25 – 34  155 (38.9) 41 (33.3)  

     35 – 44  91 (22.9) 38 (30.9)  

     >45 60 (15.1) 16 (13.0)  

    

Race    

     White 222 (58.7) 83 (74.8) <0.01 

     Black 126 (33.3) 16 (14.4)  

     Other 30 (7.9) 12 (10.8)  

    

Education    

     Less than HS 25 (6.3) 7 (5.7) <0.01 

     HS or GED 151 (38.1) 31 (25.2)  

     2 or 4-year degree 191 (48.2) 68 (55.3)  

     Graduate or professional 29 (7.3) 17 (13.8)  

    

SEXUAL RISK BEHAVIORS    

≥3 partners in past 60 days 145 (36.4) 36 (29.3) <0.01 

    

Number of partners in past 60 days    

     Mean number of partners (±SD) 3.0 (3.4) 2.1 (2.0) <0.01 

     Median number of partners (range) 2 (0-50) 2 (0-10) <0.01 

    

≥2 new partners in past 60 days 1 118 (29.7) 31 (34.8) 0.34 

   Mean new partners (±SD) 1.5 (2.5) 1.4 (1.4) 0.72 

   Median new partners (range) 1 (0-30) 1 (0-9) 0.10 

    

Condom use in past 60 days 2    

     Always 55 (17.6) 36 (37.5) <0.01 

     Usually 83 (26.5) 17 (17.7)  

     Sometimes 61 (19.5) 14 (14.6)  

     Never 114 (36.4) 29 (30.2)  

    

Sex of partners 3    

     MSW 243 (65.9) 79 (71.8) 0.24 

     MSM 126 (34.2) 31 (28.2)  

    

Met partner on internet 177 (44.6) 41 (33.3) 0.03 

    

History of transactional sex (ever) 87 (21.9) 28 (22.8) 0.83 

    

ILLICIT DRUG USE    



Injection drug use (ever) 22 (5.5) 10 (8.1) 0.29 

    

Methamphetamine use (ever) 63 (15.8) 24 (20.0) 0.34 

    

Crack cocaine use (ever) 66 (16.6) 16 (13.0) 0.34 

    

Methamphetamine use (ever) 63 (15.8) 24 (20.0) 0.34 

    

Ecstasy use (ever) 142 (35.7) 42 (34.2) 0.76 

    
1 Male and female 
2 For anal and vaginal sex, with male and female sexual partners 
3 Only among men that reported insertive sex in the past 60 days; 106 men reported no insertive sex. 42 men reported no 

insertive sex in past 60 days, or had missing data. 15 men reported insertive sex with both men and women and were included in 

the MSM category  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 4: Multivariable analyses of the Association Between NGU Status and CES-D Score 

 OR (95% CI) p-value 

CES-10 score ≥101 1.35 (0.88 – 2.09) 0.17 

   

CES-D 10 Score, by quartiles2   

          1st quartile (0 – 7) 1.00 (ref)  

          2nd quartile (score 8 – 15) 1.48 (0.91 – 2.40) 0.11 

          3rd quartile (score 16 – 22) 1.95 (0.90 – 4.21) 0.09 

          4th quartile (score 23 – 30) 2.20 (0.47 – 10.3) 0.32 

          Linear trend test  0.27 
1 evaluated race, any drug use, education, and age as potential confounders; point estimates did not change by ≥10% 
2 adjusted for race and any drug use 

OR = odds ratio  
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