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Abstract

Syndemic production theory has been used to explore HIV transmission risk or infections but has 

not been used to investigate prevention behavior, or with large samples of non-Whites. This 

analysis is the first to explore the impact of syndemic factors on previous six-month HIV 

screening behavior among US Black MSM. Data from Promoting Our Worth, Equality and 

Resilience (POWER) were analyzed from 3,294 participants using syndemic variable counts and 

measures of interaction/synergy. Syndemic variables included: past three-month poly-drug use, 

depression, last year intimate partner violence, HIV risk and problematic binge drinking. BMSM 

reporting two syndemic factors were more likely to report screening (AOR=1.37, 95% CI: 1.04–

1.80; p=.028) with no significant associations for three or more conditions. Measures of joint 

effect revealed that there were synergies among depression, problematic binge drinking and poly-

drug use but these psychosocial factors cannot entirely explain testing patterns and excess disease 

burden among BMSM.
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INTRODUCTION

In 2006, Centers for Disease Control and Prevention (CDC) suggested recommendations for 

HIV testing, which included screening every six months for men who have sex with men 
(MSM) and annually for all others aged 15–64 (1, 2). This remains the current CDC 

recommendation which found recent support with the 2013 U.S. Preventative Services 

Taskforce “Grade A recommendation” (3). HIV screening is essential to limiting HIV 

transmission and is the first stage in the HIV cascade of care (4). Recently, there have been 

considerable changes to the framing of HIV treatment and care (5). With the focus of HIV 

viral suppression and elimination of transmission as goals of the national HIV/AIDS 

strategy, there was a renewed commitment to testing populations most at risk for HIV; chief 

among these groups are Black MSM, especially Black young (under age 30) men who have 

sex with men (BYMSM) (5). Current CDC estimates concluded that in the United States 

there is a 1 in 2 lifetime risk for BMSM to be diagnosed with HIV (6). In order to reduce 

HIV transmission, public health systems need to assure that individuals with HIV are 

diagnosed and successfully engaged in treatment while simultaneously encouraging HIV 

seronegative men to remain negative (7).

Historically, research on HIV transmission among BMSM found infrequent testing among 

BMSM which results in delayed optimal initiation of antiretroviral therapy (ART) (8, 9). 

Since 2006, BYMSM have had the highest incidence rates among all MSM under 30 (10, 

11). Between 2006 and 2009, there was a 48% increase in the incidence of HIV among 

YBMSM (12). One HIV screening study conducted in six urban areas found that 77% of all 

young MSM in the sample were previously unaware of their HIV infection, and that 91% of 

the YBMSM in the sample were unaware of their infection (13). These data support the later 

analysis of Zanoni and Mayer (2014), which estimated that only 40% of HIV infections in 

people under 30 in the US were diagnosed (14). They concluded that normalizing HIV 

testing among YBMSM, was of particular importance (14).

Regardless of the serostatus of BMSM, a requisite step to addressing HIV transmission and 

viral suppression among this group is routine screening for HIV diagnosis. For men who are 

negative but exhibit risk, screening represents an opportunity to introduce prevention tools; 

while men who are diagnosed with HIV can be linked to care. Given the important nature of 

ensuring BMSM are aware of these HIV transmission prevention methods, understanding 

testing behavior is a necessity.

Using Syndemic theory to study HIV

Much of the current literature related to HIV transmission and biobehavioral intervention is 

grounded in the study of HIV risk behavior. One method used to study HIV outcomes has 

been the use of the theory of syndemic production. Syndemics, introduced to HIV research 

in 1994, occur when multiple epidemics occur simultaneously and work synergistically with 

risk factors to worsen health outcomes (15–17). Originally derived from biological factors, 

such as co-morbidities, the syndemic definition expanded to include biological and 

ecological factors that impacted health outcomes. Most often syndemic studies have 

explored psychosocial factors independently associated with HIV risk or HIV 

seroconversion.
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Stall and colleagues (16) began to quantitatively model these phenomena by inclusion of a 

syndemic count variable in logistic regression. The initial study found significant 

associations of risk behavior with increasing numbers of psychosocial factors among urban 

MSM. Several studies replicated this method, usually with few non-White MSM. The 

psychosocial factors most often used in these syndemic count variable analyses consist 

broadly of polysubstance use, interpersonal violence, depression symptomologies and sexual 

risk with outcome variables of HIV risk activity or seroconversion (18). The resulting body 

of literature mostly based on the experiences of urban, White MSM has demonstrated a 

dose-response relationship, such that with increasing reports of the number psychosocial 

factors, MSM have been significantly more likely to report HIV risk or seroconversion in 

several studies (18).

While many studies have employed the use of the syndemic count variable there have been 

critiques of such a simplified method of quantitative analysis. Tsai and Burns (2015) noted 

that the count analysis may have only accounted for additive effects, whereas a fundamental 

tenet of syndemics was the greater than additive impact on health outcomes. It was then 

suggested that researchers include measures of synergy among variables in order to better 

understand the relationship of contributing variables to outcomes (18). Recent studies of 

MSM by Ferlatte and colleagues (19) and Card and colleagues (20) used measures of 

synergy and provide additional support for a syndemic understanding of HIV risk and 

seroconversion; however, a study of Indian MSM by Tomori and colleagues (21) did not find 

significant synergies among psychosocial factors despite significant results using logistic 

regression with a count variable. Such seemly incongruent results may suggest that only 

conceptualizing syndemics based on psychosocial factors may be too narrow and may not 

adequately describe drivers of negative health outcomes experienced by non-White MSM.

The current study

Promoting Our Worth Equality and Resilience (POWER), an NIH-sponsored study of the 

[redacted for review], conducted a cross-sectional national study of MSM and transgender 

women at national Black Pride events between 2014 and 2017. POWER offered a large 

sample to explore the use of syndemic theory in relation to the HIV outcomes among 

BMSM. This analysis examined the impact of a subset of the most commonly included 

psychosocial syndemic variables related to previous six-month HIV screening. This study is 

the first to use a syndemic model to explore the outcome of the CDC recommended 

screening among BMSM. Based on previous literature it is hypothesized that BYMSM will 

be less likely than older BMSM to have been tested in the previous six months (14) and that 

BMSM in the sample will be less likely to be tested at increasing levels of psychosocial 

syndemic factor count totals (18).

METHODS

Eligibility, Recruitment and Study Procedures

Eligibility.—A community-based sample of 5,858 MSM and transwomen participated in 

the cross-sectional survey over the four-year study period (2014–2017). Participants were 

eligible for POWER if they were: 1) 18 years old or older; 2) were assigned male sex at 
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birth; 3) reported sex with at least one male in his/her lifetime. For this analysis, participants 

were included if they were: 1) 18 years old or older; 2) had anal sex with at least one male in 

the last 12 months; 3) did not identify as transgender; 4) identified as Black; and 5) self-

reported being HIV negative or unknown status (at the time of the survey). Men were asked 

to self-report HIV status in the survey and offered confidential or anonymous HIV screening 

post-survey. Participants who reported being HIV positive, tested HIV positive, tested 

indeterminate or had missing HIV screening results were excluded from this analysis. The 

analytic sample for the current study is 3,294 BMSM.

Recruitment.—Participants were recruited at national Black Pride events in six cities 

across the country. Recruitment included indoor and outdoor events, as well as venues such 

as bars and nightclubs.

Study procedures.—The study used Windows-based tablets with the audio computer-

assisted self-interviewer (ACASI) system. Each tablet provided a primary screener and 

documented consent from each participant included in the study. The researchers of this 

study obtained a waiver of written consent from the local university’s institutional review 

board in order to obtain anonymous results. The 25-minute survey assessed demographic 

variables, sexual risk, and psychosocial variable results (e.g. depression). Participants were 

compensated $10 for their participation.

Human subject protections

All procedures performed in studies involving human participants were in accordance with 

the ethical standards of the institutional review board of the [redacted for review] and with 

the 1964 Helsinki declaration and its later amendments or comparable ethical standards.

Measures

Outcome variable.—In order to study the adherence of participants to the CDC 2006 HIV 

screening recommendations, which suggest that sexually-active MSM should be tested for 

HIV every six months, a dichotomous outcome variable was assessed with the following 

question: “Have you been tested for HIV in the past 6 months?” Dichotomous responses 

(yes, no) were reported.

Demographic variables.—Participants reported their age category, income, sexual 

orientation (sexuality), and employment status as seen in Table 1. Participants also reported 

if they had current insurance coverage. All other variables used for analysis are included in 

Table 1 for reference.

Syndemic variables—A total of five variables were considered to contribute to a 

psychosocial syndemic for analysis which assessed variables within the four broad 

categories noted within previous HIV-related syndemic literature: substance use, mental 

health, interpersonal violence and HIV risk. Using the systematic review of Tsai and Burns 

(2015) as a guideline, this analysis used both poly substance (poly-drug) use and binge 

drinking frequency among a longer list of possible variables for substance use. While these 

are both limited in scope, which is acknowledged in study limitations, correlations of these 
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variables found that binge drinking and poly-drug use were not so highly correlated that they 

were interchangeable. Previous psychosocial syndemic studies have operationalized 

substance use or abuse variables using poly-drug use (16, 17, 22–24) or binge drinking 

frequency (22, 23, 25–28). Previous studies have also operationalized violence as intimate 

partner violence (17, 21, 22, 29) among other forms used. Mental health status has also been 

operationalized using several different validated scales, including the Center for 

Epidemiological Studies of Depression (CESD) scale (17, 22, 25, 30). For each variable, 

questions were isolated relating to the psychosocial syndemic factor and recoded as 

necessary. Comparisons of syndemic factors are found in Table 1.

Poly substance use.—Poly substance use was defined as the use of three or more 

substances in the previous three months as described in previous literature (16, 23). 

Substances included in the measure were: cocaine, crack, heroin, opiates, crystal meth, 

inhalants (e.g. “poppers”) and other party drugs. Results were recoded to dichotomous 

responses. The sum of the number of substances used were recoded into poly substance use 

as three or more (yes) or less than three substances (no).

Depression symptomology.—Depression symptomology likelihood was assessed using 

the CESD-10, a shortened form of the CESD, which screens for past-week depressive 

symptoms. The CESD-10 is comprised of 10 questions, including three questions which are 

reverse-coded, which were summed. A total score of 10 or more of a possible 30 was used to 

indicate likelihood of moderate to severe depressive symptoms as previously demonstrated 

in literature (31).

Intimate partner violence.—Intimate Partner Violence (IPV) was assessed using a single 

question: “In the past year, have you been in a relationship with a partner who has ever hit, 

kicked, slapped, beaten or in any other way physically assaulted you?” Dichotomous 

responses were reported.

Problematic binge drinking.—Binge drinking, defined as five or more drinks in one 

sitting, was measured by a single question in this analysis: “In the past 12 months, how often 

did you have 5 or more alcoholic drinks in one sitting?” Time responses were provided on a 

scale from “never” to “more than once a day.” Binge drinking was used as a dichotomous 

variable to determine if the participant was considered to have problematic drinking (more 

than one binge drinking episode per month) as seen in previous literature (22, 26, 32, 33).

Sexual risk.—A total of 13 questions were used to develop this dichotomous risk variable 

(0 = less to no risk, 1 = greater risk) based on five criteria used in CDC risk determination 

(34): recent HIV positive sexual partner, recent bacterial sexually transmitted infection 

(STI), history of condom use, number of sexual partners and history of sex work. To achieve 

the most conservative estimates, participants were considered at greater risk if they reported 

any of the risk factors listed. Three of these criteria, recent positive partner, recent bacterial 

STI and participation in sex work, were reported dichotomously. The remaining two 

variables were recoded to be dichotomous. For number of sexual partners, the question “In 

the past 12 months, with approximately how many different men have you had anal sex?” 

was dichotomized at three partners or more, the median found in this sample. BMSM 
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hypothesized to have “greater risk” were those with more than three partners, while men 

with three partners or less were considered “lower risk”. Lastly, participants were asked, “Of 

the times you had receptive anal sex (bottomed), what proportion of the time did your 

partner wear a condom?” and “Of the times you had insertive anal sex (topped), what 

proportion of the time did you wear a condom?” with responses ranging from “never” = 0 to 

“always” = 4. Participants who reported condom use half of the time or less were considered 

to have more risk.

Analytic procedure

All analyses were completed in Stata 14.2 (Stata Corp, College Station, TX). Listwise 

deletion was used for missing information including 27 participants who did not have 

complete information for psychosocial variables or the outcome variable. Respondents who 

answered “Don’t know” or “Refuse to answer” were recoded as missing for all variables. 

Bivariate logistic analyses were conducted in order to determine the relationship of each of 

the psychosocial variables with the dependent variable (HIV testing within the last six 

months) as seen in Table 2. Table 2 also shows the impact of the demographic variables on 

HIV testing within the last six months prior to survey, including the impact of age category 

on previous HIV screening behavior using BMSM 40 and over as the referent category. 

Lastly, a sequential logistic regression with the number of syndemic factor counts, 

controlling for demographic variables was conducted (Table 3) to understand if there was an 

additive interplay of syndemic variables that contributed to differences in testing within the 

previous six months. Further, the final model of the sequential regressions assesses the 

impact of any syndemic on HIV screening within the previous six months.

Three indices of interaction were computed among the syndemic variables and are presented 

in 2-way interactions (18). The relative excess risk of the interaction (RERI), attributable 

proportion due to the interaction (AP) and the synergy index (S) are appropriate for 

modeling the combined impact of experiences on behavior with AP as a most robust 

measure when using odds ratios (OR) (35–37). RERI is the difference between the observed 

OR and the expected OR for syndemic variables being compared (null value = 0). The 

second index, AP, is the proportion of the RERI to the observed OR when both syndemic 

variables are present (null value = 0); and the third index, S, is the ratio of risk due to 

exposure for both variables when there is and is not synergy (null value = 1) (35–38). These 

measures of interaction are displayed in Table 4.

RESULTS

Demographic characteristics of the sample stratified by outcome variable are presented in 

Table 1. The majority of the sample were YBMSM (64.2%), self-identified as gay/

homosexual (79.7%), reported an annual income of $30,000 or more (55.7%), had at least 

some college education (59.9%), were single at the time of survey (74.7%), and reported 

having health insurance (83.5%). Relationship status and sexual orientation did not appear to 

differ significantly when comparing those tested to those not tested for HIV in the six 

months prior to survey.
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In bivariate analyses, found in Table 2, BYMSM (OR=2.14, 95% CI: 1.73–2.64; p<.001) 

and BMSM aged 30–39 (OR=1.79, 95% CI: 1.39–2.25; p<.001) were significantly more 

likely to have been tested than BMSM 40 and older. Participants who earned $30,000 or 

more annually were more likely to have been tested in the last six months (OR=1.35, 95% 

CI: 1.17–1.56; p<.001), as were men who were college educated (OR=1.70, 95% CI: 1.44–

2.01; p<.001) or had post-baccalaureate or graduate education (OR=1.45, 95% CI: 1.14–

1.85; p=.002) as compared to men with a high school education or less. Men who did not 

have insurance at the time of the survey were less likely to have been tested in the last six 

months (OR=0.73, 95% CI: 0.61–0.88; p=.001) compared to those with insurance. Among 

the syndemic variables, only those with higher HIV risk were significantly more likely to 

have been tested in the previous six months (OR=1.20, 95% CI: 1.01–1.41; p=.042).

A sequential logistic regression was performed to assess whether participants had been 

tested for HIV within the previous six months as predicted by number of reported syndemic 

variables, including: problematic drinking, poly-drug use, past year intimate partner 

violence, depression and sexual risk, while controlling for demographic variables. 

Correlations of syndemic variables ranged from 0.09 (HIV risk and depression) to 0.23 

(poly-drug use and intimate partner violence) with all correlations p<.01. Syndemic levels 

were established by the sum of the number of syndemic factors experienced as reported by 

each participant. There were six levels of syndemic factor counts (0 to 5 reported syndemic 

factors).

Table 3 displays the results of the multivariable logistic regressions. Model 1 contains the 

results of the demographic variables. Model 2a contains the results of syndemic factor 

counts controlling for demographic variables, showing that men with one (AOR=1.35, 95% 

CI: 1.03–1.77; p=.028) or two (AOR=1.37, 95% CI: 1.04–1.80; p=.028) syndemic variables 

were statistically more likely to be tested for HIV in the last six months than men who 

reported experiencing no syndemic factors. There were no significant associations for men 

who reported three or more syndemic variables in this sample. To further examine this 

phenomenon, model 2b contains a dichotomous “any syndemic” variable, comparing 

BMSM without a syndemic (those experiencing 0–1 factors) and BMSM experiencing two 

or more factors, defined as a syndemic. There was no significant difference estimated by 

AOR for model 2b.

Table 4 displays the results of the tests of joint effects resulting in RERI, AP and S. In order 

to aid in the understanding of these data, the outcome variable of HIV testing in the previous 

six months was reverse coded (0 = yes, 1=no). As HIV screening is a form of secondary 

prevention, extant literature dictates that preventative factors may be better understood when 

reverse coded (38). All RERI and AP with greater than zero were considered to have a 

greater than additive effect, while a negative value for RERI or AP indicates less than 

additive (38). Synergy index (S) values above 1 indicated synergy between factors, while 

values below one indicated less than synergy between factors. There were four instances of 

synergy among syndemic variables that resulted in higher odds of not being screened in the 

last six months: poly-drug use and depression (AP=0.01, S=1.02), sexual risk and 

problematic drinking (AP=0.17, S=1.98), poly-drug use and problematic drinking (AP=0.16, 

S=3.70) and problematic drinking use and depression (AP=0.16, S=3.70).
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DISCUSSION

This study is the first to examine HIV screening using syndemic theory among a large 

sample of BMSM. Several important results were found in the analysis. The hypothesis that 

BYMSM were less likely to be screened in the previous six months when compared to older 

BMSM was not supported. BYMSM were significantly more likely have been tested in the 

past six months than BMSM aged 40 and over. This suggests that BYMSM are indeed being 

screened for HIV and that public health efforts to reach this group may have had an impact 

on this group.

Second, in multivariable logistic analysis, men who experienced one or two syndemic 

factors were significantly more likely to have been screened for HIV in the previous six 

months than men who reported experiencing no factors. As these odds ratios demonstrated 

that men who were at risk were more likely to test, it appears that these most-used syndemic 

variables do not adequately explain any pattern of HIV screening among BMSM.

Third, tests of the joint effects of variables and synergy were helpful in uncovering factors 

that contributed to a lack of testing and further revealed that although the prevalence of poly-

drug use may have been low in the sample, experience of poly-drug use did have synergy 

with depression and problematic drinking. Further, problematic drinking had synergy with 

depression, sexual risk and poly-drug use. When poly-drug use or problematic drinking are 

present with other factors, synergy is possible, but the results of the regressions do not 

indicate that these individual behavioral-level factors can entirely explain a lack of testing 

among BMSM. This may suggest that larger, structural factors are more influential in the 

HIV screening behavior of BMSM, particularly BYMSM and that public health investments 

in community-based testing have had a positive effect in producing these behaviors, 

although it is still not clear if those at the greatest risk (experiencing a greater number of 

syndemic variables) were any more likely than those reporting no factors to be screened.

Although this study has many strengths, such as the sample size, there are limitations to 

these data. POWER is cross-sectional in nature and relies heavily on self-report data which 

are subject to recall bias. Several of the syndemic variables were defined by a single 

question or scale (e.g. binge drinking frequency) and it is possible that a single item was not 

exhaustive and may underestimate the prevalence of factors impacting behavior. An 

additional limitation is the use of the median number of sexual partners among respondents 

to signify lower and greater HIV risk. While there are risk assessment tools available 

enumerating the number of sexual partners to determine risk, extant literature notes that 

present tools underperform in predicting HIV risk and seroconversion among BMSM (39, 

40). Further, survey data indicating the serostatus of all sexual partners reported were not 

available. Depression symptomology was measured using a validated scale, however, due to 

the nature of depression, it is possible that those most depressed may have been less likely to 

attend social events where data were collected, and therefore may be underrepresented in 

these results. Similarly, these data were collected at Black Pride events, and there may be a 

difference among BMSM who have the access to attend compared to those without the 

ability to attend such events. It is also possible that the results of the study may be subject to 

social desirability given the personal nature of many of the questions; however, the 
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researchers attempted to limit social desirability by maintaining the anonymity of 

participants. The generalizability of the sample may be limited, although the data have been 

taken from a large, national sample at more than 80 venues within the United States.

This study contributes novel information into the literature of BMSM by modeling the 

impact of syndemic variables on reports of HIV screening and shifts intervention 

conversations from deficits (e.g. condomless anal intercourse) to prevention-based 

outcomes. The implications of these findings reiterate earlier studies stating that individual 

behavioral factors are not the primary contributor to HIV disparities among BMSM and 

other MSM and strengthen calls for more relevant HIV risk screening tools. 

Additionally, this analysis highlights that poly substance use, while not very prevalent in this 

population, is an important predictor of not being screened when it has synergy with other 

variables. Lastly, this analysis provides a framework to study factors related to HIV 

prevention behaviors in other levels of the social ecology. For example, a recent latent class 

analysis used psychosocial and structural variables to explore an HIV testing syndemic 

among a largely (97%) heterosexual sample of Black men (41). Efforts to describe 

meaningful syndemics will be furthered by expanding the variables used when 

contemplating a syndemic as a way to underscore probable cultural differences in how HIV 

impacts MSM of varying race and ethnicity.
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Table1.

Demographic and Syndemic Variables of Negative BMSM by Previous Six-Month Screening Status in the 

POWER Sample 2014–2017 (N =3,297)

Report HIV screening in past six months?

Demographic Variable No (n= 1,097) n (%) Yes (n = 2,170) n (%) χ2 Variance, p value

Age 51.6, p<001

 18–29 636 (58.0) 1464 (67.5)

 30–39 253 (23.0) 482 (22.2)

 40+ 208 (19.0) 224(10.3)

Sexuality 4.0, p=.261

 Gay/Homosexual 857 (78.2) 1745 (80.5)

 Heterosexual 13(1.2) 17 (0.78)

 Bisexual 205 (18.7) 378(17.4)

 Other 21 (1.9) 29(1.3)

Annual Income 16.5, p<.001

 $0–29,999 525 (48.5) 884(41.0)

 $30,000+ 551 (51.5) 1273 (59.0)

Education 39.5, p<.001

 High school or less 361 (33.0) 498(23.0)

 Some college or college 558 (53.8) 1379(63.7)

 Post Bac/Graduate 144(13.2) 289(13.3)

Relationship status 2.2, p=. 139

 Single 802 (75.0) 1648 (77.3)

 Partnered 267 (25.0) 482 (22.6)

Current Insurance

 Yes 882 (80.5) 1843 (84.9) 10.5, p=. 001

 No 214(19.5) 327(15.1)

Syndemic Variables

 3-month Poly-drug Use (3 or more) 2.0, p=.157

  No 1055 (96.2) 2107(97.1)

  Yes 42 (3.8) 63 (2.9)

 CESD-10 3.3, p=.070

  No 644 (58.7) 1345 (62.0)

  Yes 453(41.3) 825 (38.0)

 Intimate Partner Violence (12 months) 3.1, p=.080

  No 938 (85.6) 1803 (83.2)

  Yes 158(14.4) 364(16.8)

 HIV Risk (12 months) 4.1, p=.042

  Lower Risk 285 (26.0) 494 (22.8)

  Greater Risk 812(74.0) 1676(77.2)

 Problematic Drinking 0.978, p=.323

  No 669(61.0) 1360 (62.2)
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Report HIV screening in past six months?

Demographic Variable No (n= 1,097) n (%) Yes (n = 2,170) n (%) χ2 Variance, p value

  Yes 427 (39.0) 805 (34.8)
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Table 2.

Analysis of Seronegative BMSM in POWER Reporting an HIV Test in the Previous Six Months in the 

POWER Sample, 2014–2017 (n=2,170)

Demographic Variable Odds Ratio 95% CI p value

Age

 18–29 2.14 1.73 – 2.64 p<.001

 30–39 1.79 1.39 – 2.25 p<.001

 40+ (ref) 1.0

 Sexuality

 Gay/Homosexual (ref) 1.0

 Heterosexual 0.64 0.31 – 1.33 p=232

 Bisexual 0.91 0.75 – 1.09 p=.303

 Other 0.68 0.38 – 1.20 p=180

Annual Income

 $0–29,999 (ref) 1.0

 $30,000+ 1.35 1.17 – 1.56 p<.001

Education

 High school or less (ref) 1.00

 Some college or college 1.70 1.44 – 2.01 p<.001

 Post Bac/Graduate 1.45 1.14 – 1.85 p=.002

Relationship status

 Single (ref) 1.0

 Partnered 1.02 0.82–1.23 p=139

Current Insurance

 Yes (ref) 1.0

 No 0.73 0.61 – 0.88 p=.001

Syndemic Variables

 3-month poly-drug use (3 or more)

  No (ref) 1.0

  Yes 0.75 0.50 – 1.12 p=.350

 CESD-10

  No (ref) 1.0

  Yes 0.87 0.75 – 1.01 p=0.070

 Intimate Partner Violence (12 mts)

  No (ref) 1.0

  Yes 1.20 0.98 – 1.47 p=.080

 HIV Risk (12 months)

  Lower Risk (ref) 1.0

  Greater Risk 1.20 1.01 – 1.41 p=.042

 Problematic Drinking

  No (ref) 1.0

  Yes 0.93 0.79 – 1.08 p=323
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Demographic Variable Odds Ratio 95% CI p value

 Syndemic Presence (2+ issues)

  No (ref) 1.0

  Yes 0.99 0.92 – 1.07 p=.855
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Table 3.

Multivariable Analysis to Evaluate the Association of Syndemic Factor Count and HIV Screening in the 

Previous Six Months in the POWER Sample, 2014–2017 (n = 2,170)

Model AOR 95% CI p value

Model 1 (demographic variables)

 Age

  18 – 29 2.18 1.74 – 2.72 p<.001

  30 – 39 1.68 1.30 – 2.16 p<.001

  40+ (ref) 1.0

 Sexuality

  Gay/Homosexual (ref) 1.0

  Heterosexual 1.04 0.49 – 2.21 p=.923

  Bisexual 0.97 0.80 – 1.19 p=.788

  Other 0.67 0.37 – 1.21 p=.184

 Education

  High school or less (ref) 1.0

  Some college or college 1.51 1.26 – 1.81 p<.001

  Post Bac/Graduate 1.26 0.96 – 1.65 p=.099

 Income

  0 – 29,999 (ref) 1.0

  30,000+ 1.26 1.06 – 1.50 p=.009

Relationship status

 Single (ref) 1.0

 Partnered 0.86 0.72–1.03 p=.098

Current Insurance

 No 0.76 0.70 – 0.94 p=.012

 Yes (ref) 1.0

Model 2a (number of syndemic factors)

 Syndemic = 0 (ref) 1.0

 Syndemic = 1 1.35 1.03 – 1.77 p=.028

 Syndemic = 2 1.37 1.04 – 1.80 p=.028

 Syndemic = 3 1.24 0.91 – 1.69 p=164

 Syndemic = 4 1.58 0.98 – 2.53 p=.08O

 Syndemic = 5 1.03 0.70 – 3.10 p=511

Model 2b

 Any Syndemic (2+ factors) 1.06 0.91 – 1.24 p=472

Note: all models were controlled for year and city of data collection in addition to demographic variables. Models 2a and 2b were conducted 
controlling for demographic variables.
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Table 4.

Analysis of Syndemic Variable Interaction for BMSM who did not Report HIV Screening in the Previous Six 

Months in the POWER Sample, 2014–2017 (n = 1,097)

Odds Ratio Expected Observed RERI AP S

Poly-drug use Depression 1.39 1.41 0.02 0.01 1.02

Poly-drug Use Intimate Partner Violence 1.60 1.00 −0.59 −0.59 0.01

Depression Intimate Partner Violence 0.76 1.08 0.32 0.29 −0.35

Depression Problematic Drinking 1.07 1.27 0.20 0.16 3.70

Depression Sexual Risk 0.75 0.93 0.18 0.20 0.28

IPV Sexual Risk 0.74 0.72 −0.01 −0.02 1.06

Intimate Partner Violence Problematic Drinking 1.00 0.91 −0.09 −0.10 −29.49

Sexual Risk Problematic Drinking 1.26 1.51 0.25 0.17 1.98

Poly-drug use Problematic Drinking 1.07 1.27 0.20 0.16 3.70

Note: RERI: relative excess risk of the interaction; AP: attributable proportion of the relative excess risk of the interaction; S: synergy index; bold 
type indicates synergy between variable pairs; due to the low prevalence of poly-drug use in this sample, an analysis of joint effects and synergy 
between sexual risk and poly-drug use could not be completed.
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