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Abstract

This study, conducted among men who have sex with men (MSM) in sub-Saharan Africa (SSA), sought to replicate
the syndemic effects of psychosocial health problems on HIV risk by using data collected from a sample of 300 MSM and
bisexuals from Tanzania. We also sought to test the utility of syndemic theory by replicating the effects of the number of
syndemic conditions on HIV risk behavior in that population.

Five psychosocial health problems (i.e., the syndemic factors), acronymized as SAVID, were examined: substance
use while having condomless sexual intercourse, childhood and adolescent sexual abuse, experience of anti-gay
violence, internalized homonegativity (IH), and depression. Nine of the 10 odds ratios (ORs) generated from analysis
of the bivariate associations between these syndemic factors were found to be statistically significant and positive;
the tenth was marginally significant and positive. These results indicate not only a high degree of coexistence of the
syndemic factors but also suggest that possible interactions between these factors may have additive effects on the
behavioral health outcomes of the study participants. Such additive effects were confirmed by finding a “dose-response”
relationship between HIV risk-associated sexual behavior and the number of the five syndemic factors reported by
each participant. After controlling for demographic and contextual factors, we found that the SAVID syndemic variable
significantly increased the odds of engaging in condomless sexual intercourse (OR, 1.48). This substantiates the central
tenet of syndemic theory, which is that those participants who were exposed to a greater number of the psychosocial
health problems also engaged in higher-risk sexual behavior.

Multivariate regression analyses revealed not only the effect of two of the syndemic conditions (substance use
during sex and IH) on HIV risk-related sexual behavior but also confirmed how one demographic variable (younger age)
and one culturally structured factor (being gay but still having a meaningful sexual relationship with women) uniquely
contributed to syndemic conditions among Tanzanian MSM.

These results suggest that a multifaceted HIV intervention grounded in syndemic theory should be considered as
an effective approach to mitigating the risk environment that potentiates the vulnerability to HIV among Tanzanian MSM.
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Introduction

In all contexts where surveillance of HIV risks has been carried
out, results have shown that socially marginalized and disadvantaged
subpopulations-both men and women-who have sex with men (MSM)
have a greater risk of acquiring and transmitting HIV infection than
the general population has. A critical look at the distribution patterns
of HIV risk among these subpopulations intuitively suggests that those
risks are not randomly distributed in the general population, which
underscores the concept that a risk disparity exists. For example, a
greater number of HIV risks have been documented among MSM
residing in low-income African countries than in middle-income
countries [1]. Similarly, Ross et al. employed political-economic
analysis to document that more HIV risk-taking behaviors exist among
MSM residing in countries with a high Gini coefficient (a widely used
measure of inequality] and a less-affirmative political climate than they
do among MSM residing in countries with a low Gini coeflicient and
a strongly affirmative political climate [2]. Baral and colleagues also
revealed higher rates of HIV prevalence among MSM in countries that
have criminalized same-sex relationships [3].

Further, various epidemiologic studies of HIV-risk behavior
have documented quantifiable data on the risks of condomless anal

intercourse (both receptive and insertive), transactional sex, and sex
with multiple partners, which are associated with HIV transmission
and acquisition. However, those studies neglected to consider the
fact that risks are not discrete events that can be understood by using
static descriptions [4-7]. This criticism widens the scope of HIV risks
in three ways through the concept of social vulnerability grounded
in a few theoretical perspectives that underscore social disparities as
a comprehensive approach to elucidating various HIV risks. First, on
the basis of results from comprehensive studies on vulnerability, it is
known that the HIV risk of condomless anal sex, like any other risk,
is not a static event but is instead a complex dynamic practice that
needs to be contextualized to better understand why MSM are more
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vulnerable to HIV infection than others [7]. For example, despite the
protective effect of the consistent use of condoms, condomless anal sex
is still the greatest risk factor identified for HIV transmission among
MSM [8]. However, the literature is full of empiric data confirming
that a wide gap exists between the perception of HIV risks and the
preventive measures practiced by MSM in countries in sub-Saharan
Africa (SSA). For example, Johnston et al. who conducted a study
among MSM in Zanzibar, confirmed that a high level of awareness of
HIV risk-related sexual behavior existed among the participants: in
80% of those who inject drugs of abuse and in 65.60% of those who
do not [9]. Another study, conducted by Nyoni and Ross among MSM
in Dar es Salaam, another city in Tanzania, confirmed the existence of
this unhealthy wide gap between the high perception of HIV risk and
safe sexual practices among two thirds of the participants [10]. These
findings substantively suggest that HIV risk-related sexual behaviors
are complex and not based on rational choices informed by reasoned
persuasion or on the quality of information available but instead are
plausibly exerted on individuals by external social forces [11].

Second, both general studies on vulnerabilities and those specifically
related to HIV conducted among various disadvantaged populations
have revealed that risk factors rarely occur in isolation but are clustered
in multiple forms within a milieu named “spaces of vulnerability”
and “risk environments” [12-14]. The latter group defined these as
“the space([s], whether social or physical, in which a variety of factors
exogenous to the individual interact to increase vulnerability to HIV.”
This description typifies the world of most African MSM, in which they
are subjected to draconian laws prohibiting same-sex relationships,
with penalties ranging from life imprisonment for gay sex to civil
punishment for supporters of sexual minorities and, in seven countries,
to death [15]. This upstream structural factor of vulnerability has been
determined to heighten HIV risk through internalized homonegativity
(IH) among Ugandan [16,17] and Tanzanian MSM [18].

Third, taken together, risks not only cluster in multiple forms
but also interact additively and synergistically to heighten health
outcomes among socially marginalized people [19-21]. One theoretical
perspective that underscores these salient attributes of risks as non-
randomly distributed, nondiscrete, multiply co-occurring factors
that interact synergistically to further heighten disease burden among
socially marginalized people is called “syndemic theory.” Singer et al.
stated that “in syndemics, the interaction of diseases or other health
problems commonly arises because of adverse social conditions that
put socially devalued groups at heightened risk” [22]. Considerable
compelling evidence has revealed the syndemic induction of both HIV
infection and HIV risk-related sexual behavior in an American sample
of MSM, but no study has been conducted to date among MSM in SSA
to explore similar trends [23-26].

For example, in an analysis of data obtained from MSM in four
major American cities in the Urban Men’s Health Study, Stall et al.
found that partner violence, substance abuse, childhood sexual abuse
(CSA), and depression were not only positively associated with each
other but also had a “dose-response” relationship with HIV infection
and HIV risk-related sexual behavior [25]. Mustanski et al. and Klein
later replicated these findings in an American sample of MSM and
found that interactions among psychosocial health problems increased
the odds of participation in condomless anal sex [13,26]. It is also
noteworthy that syndemic theory was applied by McCarthy et al. for the
first time among MSM in Bangkok, Thailand, by Jie et al. among MSM
in China, and more recently, by Pitpitan et al. among marginalized
South African women [27-29]. These investigators all documented

the existence of a dose-response syndemic relationship between
psychosocial health problems and condomless sexual intercourse.

Preliminary Evidence of Syndemic Conditions and HIV
Vulnerability among MSM in SSA

Although syndemic production of HIV risks has not been explored
among MSM in SSA, Pitpitan et al. demonstrated the utility of the
syndemic theory to elucidate the underlying factors that coexist and
synergistically predict higher sexual risk behavior among socially
marginalized women residing in impoverished and high-risk areas
of South Africa [29]. The theory’s utility was shown when these
investigators found that seven psychosocial health problems-food
insufficiency, depression, post-traumatic stress disorder, childhood
abuse, violence, drug abuse, and drinking problems-coexist and
additively increase the odds of condomless sex acts among South
African women.

Although research conducted to date among MSM in countries
in SSA has not examined the additive effect of psychological health
problems on HIV risks, it has emphasized that statistically significant
relationships exist between specific health problems and HIV risk-
taking behavior and infection. For example, Anderson et al. found
a significant relationship between stigma-related violence and the
number of sex partners among Tanzanian MSM [18]. Further, Ross
et al. documented a large amount of condomless sexual intercourse
among Ugandan MSM that was significantly associated with IH.
Synthesis of the evidence has consistently documented that stigma is a
major determinant of HIV vulnerability in SSA [3,30,31]. In addition,
a history of forced sex and alcohol consumption were found by Aho et
al. to be significantly associated with condomless anal sex among MSM
in Abidjan, Ivory Coast [32].

HIV Risk-Taking Behavior in African Cultural Contexts:
African Syndemic Model

Emerging themes from ethnographic studies on homosexuality in
Africahave confirmed a striking difference between the African concept
of homosexuality and the Western idea of sexuality [33,34]. There
is increasing recognition that HIV risk-related sexual behaviors are
contextually based, especially within the strong African sociocultural
contexts. For example, synthesis of data from anthropologic studies of
African homosexuals has documented the pervasiveness within African
societies of patriarchal hegemony, heterosexism, religious beliefs, and
gendered, transgenerational, and nonegalitarian relationships [33].

In Tanzania, as in other Swahili-speaking countries, gender roles
constitute an essential but complex social institution that governs
everything in the realms of sexual roles, sexual acts, work, attire,
and status [35]. For example, the term “Mashoga,” connotatively
gendered, is ethnographically defined by Shepherd as indicating a
“younger, poorer man who takes the passive role in sex with an older,
wealthier Mobasha and it is generally only the person who is paid who
is called Mashoga” [35]. Thus, different patterns of African same-sex
relationships, characterized by unequal statuses with asymmetric
power distribution, are shaped by social forces like class, rank, wealth,
and age, thereby making safe-sex negotiations unattainable. Therefore,
whereas sexual roles are biologically determined among heterosexuals,
among Tanzanian MSM they are strictly defined by gender roles and
status.

It is intuitive that the dynamics of gender roles and power in sexual
relationships may also underpin the disproportionate occurrence of
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receptive anal intercourse over that of insertive anal intercourse. For
example, Mmbaga et al. reported the occurrence of 57.3% receptive
and only 16.0% insertive anal intercourse among MSM in Dar es
Salaam, Tanzania [36]. Magesa et al. in South Africa and Dunkle et al.
in Tanzania also documented that higher numbers of MSM engage in
receptive (“bottom”) than in insertive anal sex; interpretation of this
suggests the role played by gender in sexual positioning [15]. Dahoma
et al. also reported that more Tanzanian MSM engage in inconsistent
condom use during receptive anal sex (90.8%) than they do during
insertive anal sex (85.5%) [8]. The public health implication of this
gendered sexual practice was substantively established by Beyrer et al.
who confirmed that the high probability of HIV transmission per act
through the practice of receptive anal intercourse plays a central role
in explaining the disproportionate disease burden in MSM [37]. It is
not surprising that Ross et al. later found that condomless receptive
anal intercourse is significantly associated with sexually transmitted
infections among MSM in Tanzania [38].

Similarly, the strong African cultural value placed on procreation
and the existence of societal homophobia may generate pressure
that could explain why many MSM in SSA have outwardly adopted
a heterosexual orientation by marrying and having meaningful sexual
relationships with women. This subgroup of non-gay-identified MSM
in SSA has been described by many AIDS researchers as serving as
a bridge for the transmission of HIV within the general population
(36,39].

When taken together, these contextual factors may offer a better
picture of how African sociocultural contexts could be shaping the
high prevalence of HIV risk-related sexual behaviors among MSM in
SSA, but they may also justify the need to suggest an African syndemic
model as a culturally sensitive framework to use in investigating the
syndemic production of those behaviors among that subpopulation.

Tanzanian MSM, like those in any other resource-constrained
and rights-challenged SSA countries, are confronted by health-
related adversities contextualized by strong cultural values in rights-
challenged and pervasively homophobic environments. Hence, it
would not be surprising to find that HIV risk-related sexual behavior
(such as condomless anal sex) among Tanzanian MSM is an extension
of syndemic conditions arising in this environment of extreme
vulnerability.

This syndemic is not just the confluence of substance abuse, CSA,
violence, IH, and depression (acronymized as SAVID) but rather
it is the additive and synergistic way in which these five individual
epidemics interact to impose an excessive behavioral health outcome
(condomless anal sex) on a vulnerable population. Because syndemic
theory holds that social disparity heightens the risk of epidemics among
“socially devalued groups”, it is imperative to examine the effects of
the syndemic SAVID on HIV risk-related sexual behaviors among
Tanzanian MSM in the framework of an African syndemic model [40].
Locating SAVID in such a model leads to a high propensity to also
identify sociocultural factors driving the HIV/AIDS epidemic among
that population. More importantly, in the advocacy arena, a research
agenda grounded in the sociocultural concept of syndemics may play
a major role in informing policy-makers that structural violence may
be critical in heightening HIV risk-related sexual behavior among
Tanzanian MSM. This may also aid in identifying an appropriate
culturally sensitive, evidence-based preventive program that will meet
the public health needs of MSM in Tanzania.

To add to the existing body of literature grounded in syndemic

theory, we sought to replicate the effects of a number of syndemic
psychosocial health conditions on the prevalence of condomless sexual
intercourse among a sample of Tanzanian MSM and bisexuals residing
in this high-risk environment.

One of the tenets of syndemic theory-the clustering of syndemic
conditions-led us to hypothesize that bivariate associations among the
five psychosocial problems termed SAVID would be both positive and
statistically significant. Also, consistently with syndemic theory, we
hypothesized that there is a dose-response relationship between the
number of syndemic conditions and HIV risk-related sexual behavior
and that the SAVID syndemic variable is significantly associated with
condomless sexual intercourse. To the best of our knowledge, this is
the first study to examine the syndemic production of HIV risk-related
sexual behavior among MSM in an African setting.

Methods

Data collected in a cross-sectional survey of MSM in two cities in
Tanzania in 2012 and 2013 were used for this exploratory analysis.
Dar es Salaam, one of the major cities in Tanzania, has an estimated
population of 3 million, and Tanga, a provincial city north of Dar es
Salaam, close to the border with Kenya, has an estimated population of
less than half a million. Using a respondent-driven sampling method
previously described by Ross et al. 200 MSM were recruited from Dar
es Salaam and 100 from Tanga to participate in this study [41].

The institutional review boards at both The University of Texas
Health Science Center (HSC-SPH-10-0033) and the Tanzanian

National Institute for Medical Research (NIMR/HQ/R.8a/Vol.
IX/1088) reviewed and approved this study.

Measures

Dependent variable

The primary outcome for this study was constructed as “ever had
condomless sexual intercourse,” a dichotomized variable derived from
the participants’ self-reported sexual practices during the 6 months
prior to the survey. “Condomless” was defined as not having used
condoms during any vaginal or any receptive or insertive anal sexual
intercourse. The variable was a count of the number of times the
participant had engaged in condomless sexual intercourse with casual
partners as well as commercial sex workers.

Independent variables

Demographic variables: We examined the sociodemographic
characteristics age, employment status, income, and level of education
attained.

Syndemic factors: Each of the following factors has been found to
contribute to a syndemic effect on sexual risk and/or HIV serostatus in
previous studies [25,29].

a. Substance use during sex: Participants’ answers to the following
two-part question developed specifically for this study were considered:
“How many of those times that you received anal sex and/or had
insertive anal sex with all partners and did not use a male condom
were you high or drunk?” The sum of the answers to the two separate
questions formed the variable.

b. Childhood sexual abuse: CSA was defined according to the
developmental classification system of Doll and colleagues, which
considers an experience to be abusive depending on the age of the
child or adolescent, the difference in age between the partners (i.e.,
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peer vs. non-peer contacts), whether anal penetration occurred, and
whether force was involved (any contact involving the use of force
was considered to be sexual abuse regardless of participants’ age) [42].
Participants were asked specific questions: “Have you ever been forced
or coerced to have sex with someone?” “How old were you when you
were forced or coerced into having sexual contact with someone?”
“How old was the person who first forced you or coerced you into
having sexual contact?” “Was your first sex partner a man or woman?”
and “How old was your first sex partner?” The responses to these
questions identified participants who must have experienced or had a
history of CSA.

c. Level of experience of anti-gay violence: The items used to establish
the level of violence were created specifically for this study. The
responses of each participant to questions about the four types of abuse
(physical violence or abuse and verbal, moral, and sexual abuse) could
be “Yes,” “No,” or “No response.” The questions were asked separately,
so a maximum score of 4 was possible. The level of anti-gay violence
was then summed up and dichotomized: a high level was characterized
as three or four “Yes” answers, and a low level was characterized as two
or fewer “Yes” answers.

d. Stigma, as indicated by IH score: IH is defined as the acceptance
and internalization of negative attitudes toward one’s own sexual
orientation [43]. This was measured by using an 8-item short version
of the 28-item Reactions to Homosexuality Scale [44,45]. The 8-item
version is formatted with a 6-point Likert scale of responses from 0
(strongly disagree) to 5 (strongly agree). Thus, the score can range
between 0 and 40. This scale is reliable and has been validated in MSM
populations in [2,44].

e. Depression: Depression was measured by using the Patient Health
Questionnaire-9 scale. The PHQ-9 is a validated instrument that
measures the nine diagnostic criteria for DSM-IV (the diagnostic and
Statistical Manual of Mental Disorders) depressive disorders [46]. It
has been found reliable and valid for establishing a criterion-based
diagnosis of the DSM-IV depressive disorders and for measuring the
severity of depression [47]. The subject is asked to score each of the
nine DSM-IV depressive symptoms between 0 (not present at all) and
3 (present nearly every day); Thus, the total score ranges between 0 and
27. The PHQ-9 has been used in SSA and has been shown to be reliable
and valid [46,48].

f. The SAVID syndemic: This syndemic comprises all five factors just
listed. Our grouping of MSM followed the same pattern employed by
Stall et al. a variable to describe the SAVID syndemic was created by
categorizing each participant into one of the following four mutually
exclusive groups according to the number of these factors they reported
having experienced: (1) none, (2) one, (3) two, and (4) three or more
[25].

Culturally relevant factors: These two items have also been used in
MSM in Africa and found to be reliable [38].

a. Being gay but still having a meaningful sexual relationship with
women. To determine this factor, each participant was asked to
identify his status among the three types of sexual orientation, the first
three of which are “gay,” “straight,” and “bisexual.” Among those who
identified as “gay” but answered “Yes” to this question: ‘have you ever
had a meaningful sexual relationship with a woman?” were categorized
as “being gay but still having meaningful sexual relationship with
women”. This variable was dichotomized between “Yes” and “No”.

b. Importance of religion. This factor was measured by the answer

to the question, “How important is your religion to you?” Possible
answers ranged from 1=very important to 5=not important at all. Then
the participants’ answers were dichotomized as either High and or Low
importance. A high level was characterized by those that answered
“Yes” to the first two items (very important and quite important)
and a low level was characterized by those that answered “Yes” to the
remaining items.

Data Analysis

Statistical analyses of the data were carried out in five stages,
all consistent with methods used in previous studies grounded in
syndemic theory [13,25,29]. First, a descriptive analysis was conducted
to establish the prevalence of psychosocial health problems. Second,
Pearson product-moment correlations were performed to establish the
“clustering” attribute of these psychosocial health problems. Because
all the SAVID conditions and the outcome variable were dichotomized,
the bivariate odds ratios (ORs) for each pair of the SAVID syndemic
variables were calculated. In addition, bivariate associations between
all the syndemic conditions and HIV risk-related sexual behavior were
examined.

Third, to test the hypothesis that there is a dose-response
relationship between psychosocial health problems and HIV risk-
related sexual behavior, chi-squared testing for associations was
conducted to determine the levels of and statistical significance
between the HIV risk-related sexual behavior and the number of
SAVID syndemic factors reported (0,1,2 and 3 or more). Fourth, to
test for an additive effect of the SAVID syndemic, logistic regression
was employed, with the SAVID syndemic as the independent variable
and HIV risk-related sexual behavior as the dependent variable; all
of the other factors considered (age, employment status, educational
level attained, importance of religion, and being gay but still having a
meaningful sexual relationship with women) were included as control
variables.

Fifth, a set of multivariate logistic regression models was used
to identify any factors uniquely associated with a high level of
substance use during sex, CSA, experience of anti-gay violence,
IH, and depression. Because each of the models used the same set
of demographic and SAVID syndemic variables, the same logistic
regression model was used to predict each of the SAVID conditions and
to predict HIV risk-related sexual behavior. For each model predicting
a specific problem, the measure of that problem was excluded from the
model. In this exploratory study designed to replicate previous studies
grounded in syndemic theory, these analyses were meant to determine
how demographic factors, culturally sensitive factors, and psychosocial
health problems contribute uniquely to a given syndemic condition
[29].

Hosmer and Lemeshow testing for goodness of fit was also
performed for each model (p<0.05). The criteria alpha=0.05 and two-
tailed statistical significance were employed, and all analyses were
carried out by using SPSS version 22 statistical software.

Results

The demographic characteristics of the 300 Tanzanian MSM and
bisexuals are given in Table 1. Slightly more than half (51.3%) of
the participants were younger than age 23 years, signifying a fairly
young sample. Sixty-two percent had attained a post-primary school
education, and the remaining 38% had attained a primary-school
education. The unemployment rate was high: 80%. Most (92%)
participants reported that they never married, but 17% reported ever
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Characteristic n (%)
Demographic Variables

Age, years

<23 154 (51.3)
>23 146 (48.7)
Educational level

Primary 114 (38.0)
Post primary 186 (62.0)
Employment status

Employed 56 (18.7)
Unemployed 243 (81.0)
Income level

No response 1(0.3)
Don’t know 149 (49.7)
<150,000 TZS 87 (29.0)
> 150,000 TZS 64 (21.3)
Marital status

Never married 183 (91.5)
Married/living with partner 9 (4.5)
Separated/divorced/widowed 7 (3.5)

Ever married/lived with female partner
Yes 34 (17.0)
Self-identified sexual orientation

Gay/homosexual 126 (63.0)
Straight/heterosexual 3(1.5)
Bisexual 64 (32.0)
Undecided 7 (3.5)
Outcome

High-risk sexual behavior

Protected intercourse 73 (24.3)
Condomless intercourse 227 (75.7)
Syndemic Conditions

Substance use during condomless sex

Present 112 (37.3)
Absent 118 (62.7)
History of childhood and adolescent sexual abuse

Yes 106 (35.3)
No 194 (64.7)
Experience of anti-gay violence

Low 234 (78.0)
High 66 (22.0)
Internalized homonegativity level

Low 142 (47.3)
High 158 (52.7)
Depression

Low 174 (58.0)
High 126 (42.0)
Number of syndemic conditions

None 28 (9.3)
One 94 (31.3)
Two 94 (31.3)
Three or more 84 (28.0)

*Total sample sizes with the number of participants that have data on variables;
Abbreviations: MSM, men who have sex with men; TZS, Tanzanian shilling; HIV,
human immunodeficiency virus.

Table 1: Demographic, HIV Risk and Social Characteristics of the 300 Tanzanian
MSM in the Study Population: Tanzanian Men’s Study: Dar es Salam, Tanga, 2012-
2013.

being married or living with a female partner. Also, 63% of the sample
self-identified as homosexual, 32% as bisexual, 3.5% as undecided, and
1.5% as straight or heterosexual. However, 76% of the respondents
reported ever having condomless sexual intercourse during the 6
months preceding the time these data were collected.

There was a high prevalence of the five psychosocial problems
among the study participants: 112(37.3%) reported having been high
or drunk while having condomless sexual intercourse, 106(35.3%) had
a history of CSA, 66 (22%) had experienced a high level of anti-gay
violence, 158(52.7%) screened positive for having a high level of IH,
and 126(42%) reported a high level of depression.

Bivariate Associations among the Syndemic Factors

Table 2 presents the OR for each bivariate association among the
SAVID psychosocial problems. The lower portion of the table also
presents the associations between the psychosocial problems and HIV
risk-related sexual behavior. The results validate our hypothesis that
there is a high degree of clustering of these psychosocial problems
among these Tanzanian MSM: among the 10 ORs calculated between the
pairs of the SAVID syndemic factors, all were positive and statistically
significant except that between having IH and being drunk or high while
having condomless sexual intercourse (OR, 1.00). The participants who
reported being high or drunk during condomless sexual intercourse
had 1.10 marginally higher odds of having experienced CSA (p<0.1)
1.82 higher odds of having experienced anti-gay violence (p<0.001),
and 1.43 higher odds of having depression (p<0.01).

HIV risk-related sexual behavior was associated with all five SAVID
syndemic psychosocial health problems, but the associations were
statistically significant only among those who reported being drunk or
high while having condomless sexual intercourse (p<0.001); they were
marginally significant among those with histories of CSA, violence,
and depression. For example, participants who reported relatively high
percentages of condomless sex acts in the previous 6 months had 3.20
higher odds of being drunk or high while having condomless sexual
intercourse (p<0.001).

Synergistic Effects of the SAVID Psychosocial Health
Problems on HIV Risk-Related Sexual Behavior

Table 3 summarizes the combined effects of the five psychosocial
problems on HIV risk-related sexual behavior. The syndemic-
conditions count was based on the number of psychosocial health
problems reported by each respondent: 28 (8.4%) reported having none,
94 (29.1%) reported having one, 94 (30.0%) reported having two, and
84 (32.6%) reported having three or more of the syndemic conditions.
This confirms one of the central tenets of syndemic theory, which is
that a behavioral health outcome (in this case, HIV risk-related sexual
behavior) is heightened by the additive effects of syndemic conditions
[20]. Thus, among the Tanzanian MSM and bisexuals who ever had
condomless sexual intercourse in the last 6 months prior to this study
(n=227), higher numbers of psychosocial problems were found to be
significantly and positively associated with higher HIV risk-related
sexual behavior.

However, as shown in Table 4, which presents the outcomes of
the logistic regression models examining the relationship between the
SAVID syndemic variable and HIV risk-related sexual behavior while
controlling for both sociocultural factors (e.g., importance of religion)
and demographic variables (e.g., age), among all the sociocultural
and demographic variables examined in the model, only the SAVID
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Childhood and
adolescent
sexual abuse

Substance use during

Psychosocial problem sex

Substance use during sex -

Childhood and adolescent
sexual abuse

Experience of anti-gay
Internalized homonegativity
Depression

1.10 (0.81-1.48) t -

1.82 (1.38-2.41) §
1.00 (0.75-1.34)
1.43 (1.10-1.86) £
3.20 (0.56-1.14) §

1.75 (1.30-2.36

1.61(1.18-2.18

HIV risk sexual behaviour 1.06 (0.93-2.20

Experience of anti-
gay violence

2.76 (1.75-4.40) §

)t
1.40 (1.03-1.90) £ 2.56 (1.60-4.11) § -

)t

)t 1.11(0.97-1.27) 1

HIV risk sexual
behaviour

Internalized

homonegativity Depression

1.60 (1.26-2.02) § -
1.03 (0.90-1.17) 1.13 (0.99-1.28) 1 -

Abbreviations: HIV, human immunodeficiency virus; MSM, men who have sex with men.

*Data are presented as odds ratios (95% confidence intervals).
1p<0.1; $p<0.05; §p<0.01.

Table 2: Bivariate Associations between Psychosocial Problems and HIV Sexual Risk Behavior among the 300 Tanzanian MSM in the Study Population*: Tanzanian Men’s

Study: Dar es Salam, Tanga, 2012-2013.

0
(n=28)

HIV risk sexual behaviour® 8.40%

Number of psychosocial health problems

1 2 23
(n=94) (n=94) (n=84)
29.10% 30.00% 32.60%

Table 3: Number of Psychosocial Health Problems by HIV Risk Sexual Behavior among the 300 Tanzanian MSM in the Study Population: Tanzanian Men’s Study: Dar es

Salam, Tanga, 2012-2013.

Predictor

Age

Employment

Education

Importance of religion

Being gay but still having a meaningful sexual relationship with women
SAVID syndemic

R?=0.049
75.8% of cases correctly classified

Odds ratio 95% Confidence interval
1.37 0.78-2.39
1.23 0.63-2.39
0.88 0.49-1.57
0.83 0.16-4.17
1.18 0.65-2.13
1.48* 1.10-1.98

Abbreviations: HIV, human immunodeficiency virus; MSM, men who have sex with men; SAVID syndemic, count of psychosocial health problems (range, 0-4); R?,

Nagekerke R-squared statistic.
*p<0.01.

Table 4: Logistic regression models to evaluate the associations between the syndemic conditions and HIV risks, controlling for demographic factors, among the 300
Tanzanian MSM in the study population: Tanzanian Men’s Study: Dar es Salam, Tanga, 2012-2013.

syndemic variable increased the risk of having condomless sex (OR,
1.48; p=0.01).

Multivariate Regression Analyses

In Table 5, the predictors of each of the five SAVID syndemic
conditions were examined in six single, independent multivariate
logistic regression models. All of the models were positive and
statistically significant (p<0.05) according to Hosmer and Lemeshow
testing for goodness of fit. Whereas Table 2 reveals that each of the
syndemic conditions was independently associated with one another,
Table 5 shows which specific SAVID syndemic condition is uniquely
and significantly associated with a given problem after controlling for
other factors in the model. For example, younger age, the importance
of religion, substance use during condomless sexual intercourse, CSA,
IH, and depression were each statistically significantly associated with
a higher likelihood of experiencing violence. It is interesting that being
gay but still having a meaningful relationship with women, a culturally
based factor, was significantly associated with IH. In the same model,
violence and depression were also found to be associated with a higher
likelihood of experiencing IH, after controlling for demographic and
the other psychosocial problems. However, in this sample population,
substance use during condomless sex and IH were the only syndemic
conditions that were significantly associated with HIV risk-related
sexual behavior.

Discussion

To our knowledge, this is the first study to be conducted among
Tanzanian MSM and bisexuals that sought to replicate the syndemic
effects of psychosocial health problems on HIV risk-related sexual
behavior. We also sought to test the utility of the syndemic theory by
replicating the effects of the number of syndemic conditions on such
behavior among that population in SSA.

Nine of the 10 ORs generated from the bivariate associations
between the five SAVID syndemic conditions were positive and
statistically significant, indicating a high degree of coexistence of these
psychosocial health problems among Tanzanian MSM. The additive
effect of these syndemic conditions was also confirmed by finding a
dose-response relationship between HIV risk-related sexual behavior
and the number of coexisting psychosocial health problems. This
substantiates the central tenet of syndemic theory, which says that
participants who were exposed to a greater number of psychosocial
health problems also engaged in more risk-related sexual behavior [25].
These findings are congruous with those of previous studies conducted
among an American sample of MSM and among MSM in China and
Thailand [23,25-28,49].

Our findings also confirm the utility and robustness of syndemic
theory as applied to MSM in SSA. Placing HIV risk-related sexual
behavior within the context of syndemic conditions offers a better
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Independent variable

Age <23 years
Employment
Education

Being gay but still having
meaningful relationship
with women

High importance of religion

Substance use
during condom
less sexual
intercourse

1.06 (0.62-1.80)
0.70 (0.36-1.36)
0.76 (0.44-1.31)

1.17 (0.67-2.03)

1.26 (0.32-4.96)

Childhood and

adolescent sexual

abuse

2.13 (1.26-3.60) t
0.60 (0.30-1.16)
1.12 (0.65-1.93)

0.75 (0.44-1.28)

0.72 (0.17-3.01)

Experience of anti-
gay violence

2.03 (1.04-3.94) t
1.33 (0.55-3.18)
1.77 (0.87-3.60)

0.86 (0.45-1.66)

3.52 (0.80-15.47) £

Internalized
homonegativity

0.90 (0.54-1.50)
1.43 (0.75-2.71)
1.40 (0.83-2.37)

2.02 (1.19-3.42)

1.18 (0.28-4.98)

Depression

0.68 (0.41-1.15)
1.27 (0.67-0.43)
0.83 (0.48-1.42)

1.00 (0.55-1.61)

1.46 (0.35-6.17)

HIV risk sexual

behaviour (Ever had
condom less sexual

intercourse)
1.41 (0.79-2.53)
1.20 (0.60-2.39)
0.82 (0.45-1.48)

1.15 (0.63-2.11)

0.87 (1.70-4.53)

Substance use during
condom less sexual -
intercourse

1.16 (0.67-2.0)

Childhood and adolescent

sexual abuse 1.18 (0.68-2.04) -

Experience of anti-gay

2.65(1.41-4.97)t | 2.28(1.21-4.30)

violence
Internalized homonegativity  1.43 (0.83-2.46) 1.18 (0.69-1.99)
Depression 1.54 (0.91-2.63) 1.81(1.06-3.07) t

HIV risk sexual behaviour | 3.03 (1.57-5.89) § 1.15 (0.63-2.11)

2.67 (1.41-5.07) §

2.30 (1.21-4.40)

2.71 (1.41-5.22) § -

2.24 (1.18-4.20)
1.00 (0.47-2.30)

0.71 (0.41-1.20) 0.64 (0.38-1.10) | 3.01(1.55-5.79) §

0.84 (0.50-1.43) 1.81 (1.07-3.07) 1 1.16 (0.63-2.14)

2.76 (144-5.30)t | 3.30(1.22-4.31)f |  1.05 (0.49-2.26)

2.06 (1.24-345)t | 2.06 (1.24-3.45) t
2.07 (1.24-3.45) t - 1.36 (0.74-2.49)
1.02 (0.57-1.82) 0.73 (0.40-1.33) -

Abbreviations: MSM, men who have sex with men; HIV, human immunodeficiency virus.
*Data are presented as adjusted odds ratios (95% confidence intervals). Each column represents a single and independent regression model.

1p<0.01; £p<0.05; §p<0.001.

Table 5: Multivariate Regressions between Intersecting Psychosocial Problems among the 300 Tanzanian MSM in the Study Population*: Tanzanian Men’s Study: Dar es

Salam, Tanga, 2012-2013.

understanding of how the “risk environment” these MSM are in could
potentiate HIV vulnerability among that disadvantaged subpopulation.

These analyses also substantiated the important roles that
sociodemographic variables (e.g., age) and culturally sensitive factors
(e.g., being gay but still having a meaningful sexual relationship with
women) may play in contributing to a specific syndemic condition.
For example, respondents who were younger had 2.1 higher odds of
having experienced CSA (p<0.01) than older respondents had, and
being gay but still having a meaningful sexual relationship with women
was statistically significantly associated with IH. The latter subgroup
has been referred to as straight-identified MSM or non-gay identified
MSM. Ironically, despite the fact that these MSM may use this gender-
conforming behavior to avoid stigma-related violence, they are
still negatively affected by societal homophobia, manifesting as IH
[50]. Further research is needed to more fully explore this observed
association, especially the different effect that societal homophobia, in
the form of IH, has on non-gay identified and gay-identified MSM.

After demographic factors and other syndemic conditions were
controlled for, our results showed that HIV risk-related behavior was
significantly associated with substance use while having condomless
sexual intercourse and with positivity for IH. Although previous
studies found a significant relationship between HIV risk-related
behavior and a reported history of CSA, this study did not confirm
such a relationship. It may be that this type of relationship is indirect
and complex, requiring another deterministic mechanism that lies
outside the scope of this study [51-56].

Some limitations need to be considered while interpreting the
findings from this study. Although respondent-driven sampling, a
non-biased sampling method, was used to recruit the participants
for our study, that method is nonprobabilistic and thus reduces the
generalizability of these findings. Further, some of the factors we
measured and analysed-such as having a history of CSA and ever
having had condomless sex in the 6 months before participation in the
study-may also be biased because they were obtained retrospectively
from the participants. Finally, the study’s cross-sectional design limits

the findings to a correlational level instead of identifying cause-and-|
effect attributions.

Conclusion

In conclusion, the results of this study confirmed both the existence
of syndemic conditions among MSM living in the impoverished
and homophobic environment of Tanzania and both the additive
and synergistic effects that these conditions have on the behavioral
health outcome of these marginalized men. The findings reinforce
the relevance of considering syndemic theory when designing al
multifaceted intervention to reduce HIV risk among MSM living in
such a high-risk environment. When one considers the effect of different
environmental levels of risk on the transmission and acquisition of HIV]
among the socially disadvantaged, the epidemiologic classification of
IMSM and others as the “most-at-risk population” may be a misnomer|
that possibly engenders even greater stigma; that term associates these
subpopulations with HIV risk, but it neglects the underlying thematiq|
factors that operate at different levels of “risk environment” that make
these people vulnerable to HIV.
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