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South Africa has one of the highest burdens of HIV and syphilis worldwide. Syphilis can interact 

with HIV and lead to accelerated transmission and clinical progression (i.e. neurosyphilis, 

opportunistic infections). From 2013 to 2017, we enrolled more than 8,000 adults the 

iThembalabantu Clinic in Umlazi Township, South Africa undergoing HIV testing, with a final 

analytical sample of those positive for HIV (n=2,580). Participants provided clinical, 

demographic, and behavioral data. We conducted Poisson regression to assess prevalence ratios 

(PR) and associations for syphilis coinfection among people living with HIV (PLHIV). 123 

(4.7%) were concurrently positive for T. pallidum. Younger age (PR 0.76 per 10-year increase, 

p<0.01), male circumcision (PR 0.38, p<0.05), having an HIV-positive partner (PR 1.93, 

p<0.05), and tobacco use (PR 1.52, p<0.05) were associated with syphilis coinfection among 

PLHIV. These covariates remained significant in multivariable analyses adjusted for sex and/or 

age. When all these variables were included in a combined model, only having an HIV-positive 

partner remained statistically significant. Having a partner living with HIV was a significant risk 

factor for syphilis coinfection, even after adjusting for other variables; sexual partnerships 

contribute to syphilis transmission dynamics. Addressing interconnected sexual networks 

through targeted interventions, such as expanding syphilis testing for PLHIV, may reduce 

associated morbidity and mortality, particularly in high-burden, resource-limited settings.  
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Introduction 

In 2022, an estimated 1.3 million people globally acquired HIV, and 630,000 people died 

of AIDS-related illnesses (1). Concomitant sexually transmitted infections (STIs) –notably 

genital ulcerative diseases like syphilis– are significant factors increasing the likelihood of HIV 

transmission and higher viral load (2,3). Furthermore, immunodeficiency from HIV can also lead 

to a more aggressive progression of syphilis with permanent ophthalmic and neurological 

consequences when left untreated (4). Syphilis, caused by Treponema pallidum, presents a 

significant public health concern due to its alternating phases of active clinical symptoms and 

asymptomatic (latent) periods. Individuals and pregnant people with latent syphilis may 

unknowingly transmit T. pallidum to their sexual partners and fetuses, respectively (5). In 2020, a 

staggering 7.1 million adults globally acquired syphilis, underscoring the pervasive nature of this 

infection on a global scale (6). 

Building upon these complexities of HIV and syphilis coinfection, numerous social 

factors may influence and/or become exacerbated by an HIV/syphilis coinfection, including age, 

education, employment, medication adherence, mental health, discrimination, and social stigma 

(7–10). For example, the WHO guidelines on HIV, viral hepatitis, and STI focus on the risk 

factors and inequities for key populations like MSM, sex workers, people in prisons, people who 

inject drugs, trans and gender-diverse, and pregnant individuals (8). Given these social and 

systemic interplay, the potential implications of syphilis co-infections extend beyond the 

individual health of PLHIV and their communities.  

The United States Centers for Disease Control and Prevention (CDC) recommends that 

most young adults, especially those below the age of 25, be screened for syphilis and HIV. For 

those with a known HIV infection, the CDC increases their surveillance recommendation to an 

https://www.zotero.org/google-docs/?0SSTWC
https://www.zotero.org/google-docs/?fzFCo0
https://www.zotero.org/google-docs/?3NB0xk
https://www.zotero.org/google-docs/?YZ4vgr
https://www.zotero.org/google-docs/?OuB1pT
https://www.zotero.org/google-docs/?LsutFA
https://www.zotero.org/google-docs/?rQ8V2I
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annual syphilis screening regardless of symptoms (11). To further emphasize their caution, the 

CDC recommends HIV and STI testing every 3-6 months for men who have sex with men 

(MSM) with additional risk factors (11,12). Thus, public health experts at the CDC prioritize 

regular screening for STIs and HIV, and their proactive approach underscores the significance of 

early intervention and effective disease management. 

Despite the known interplay between HIV and syphilis, the guidelines from South 

Africa’s National Department Of Health (DoH) guidelines recommend STI testing primarily for 

symptomatic individuals or screening for pregnant individuals (13). Since a syphilis infection is 

oftentimes asymptomatic and can lay dormant for periods of time, lack of screening contributes 

to undiagnosed STIs, community transmission, congenital complications, and may even dampen 

HIV prevention efforts (14). The Southern African HIV Clinicians Society advocates for making 

STI, notably syphilis, screening more accessible for key populations to better address risk factors 

like age, sexual behavior, and coinfections like HIV, which may indicate a higher risk of syphilis 

infection and thus need more targeted screening (15). 

This study was situated at the iThembalabantu "People’s Hope" Clinic in the Umlazi 

township, one of the first free HIV facilities in South Africa (16). Located in the city of Durban 

within the KwaZulu-Natal province, Umlazi reflects the historical impact of the Apartheid era, 

marked by government-enforced removals and resettlements. In the 1960s, numerous Black 

communities were displaced and consolidated into designated townships like Umlazi. The 

apartheid policies established housing projects –characterized by overcrowded living conditions 

and inadequate infrastructure– that were primarily occupied by Black South African laborers 

who worked at nearby White-owned industries(17). In the face of racial segregation and political 

suppression, the Umlazi residents actively participated in anti-apartheid activism, leading 

https://www.zotero.org/google-docs/?E9nHFm
https://www.zotero.org/google-docs/?0ZUF8C
https://www.zotero.org/google-docs/?hPDZzV
https://www.zotero.org/google-docs/?2UphqV
https://www.zotero.org/google-docs/?AhZRe1
https://www.zotero.org/google-docs/?4HPpPA
https://www.zotero.org/google-docs/?PVp2QS
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protests and advocating for educational desegregation and inclusion in municipal administration 

(18). This resilience shapes the backdrop for understanding the current healthcare landscape in 

KwaZulu-Natal. 

In 2017, the prevalence of syphilis in South African adults was 0.5%, reflecting a steady 

decline over the past two decades. This reduction can be attributed to public health measures 

targeting congenital syphilis and improvements in maternal healthcare (19). However, South 

Africa continues to grapple with a substantial STI burden, characterized by the absence of any 

decline in gonorrhea and chlamydia and the persistent prevalence of syphilis (7). 

Before the recent national movement towards National Health Insurance, South Africa's 

healthcare system operated on a two-tiered structure with a significantly underfunded public 

sector and a better-resourced private sector(20). In addition, approximately 71% of the 

population relies on the government-funded public sector, while the remaining 27% can access 

private care through medical schemes or private health insurance (21). The division results in 

persistent inequality, burdening the public sector with limited resources as it serves a larger 

portion of the population. In terms of healthcare access in the past few years, only 9.9% of Black 

South African households had private medical schemes, while Coloured, Indian, and White 

South Africans had 17%, 52%, and 73% private coverage respectively (22). This contrast 

emphasizes the pressing need to address systemic healthcare and racial inequities in South 

Africa, given the inequitable distribution of resources.   

This research contributes to the growing body of knowledge on syphilis co-infections 

among PLHIV. The potential for transmission during asymptomatic periods underscores the need 

for increased awareness and preventive measures to curb the spread of syphilis. By proactively 

https://www.zotero.org/google-docs/?ZF1vpi
https://www.zotero.org/google-docs/?Ii5RTY
https://www.zotero.org/google-docs/?f18bZ7
https://www.zotero.org/google-docs/?0UhRP7
https://www.zotero.org/google-docs/?QuNyza
https://www.zotero.org/google-docs/?64ycRf
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identifying PLHIV individuals with higher susceptibility, healthcare systems can enhance their 

capacity to disrupt transmission cycles. 

While syphilis has been extensively studied globally and in key populations in South 

Africa, such as MSM, sex workers, people in prisons, people who inject drugs, trans and gender-

diverse, and pregnant individuals,(3,9,23) this study expands to additional risk factors beyond 

these key populations. PLHIV face unique challenges in obtaining healthcare services so 

identifying coincident risk factors for STI co-infection may inform strategies tailored to prevent 

the higher morbidity and mortality associated with syphilis and HIV co-infections. Furthermore, 

this study focuses on a region with limited STI screening services that could greatly benefit from 

additional resources and guidance for prioritization. South Africa shoulders the largest burden of 

the HIV pandemic, with an estimated proportion of PLHIV ranging from 11.8% to 29.9% of the 

global total (1). This underscores the significance of evidence-based research to advocate for 

expanded syphilis screening and for South Africa’s DoH to develop tailored public health 

strategies for effective prevention, early intervention, and improved healthcare accessibility. 

Methods  

Setting, Participants, and Study Design 

This study presents a retrospective analysis of data collected as part of a larger cohort 

study conducted at the iThembalabantu People’s Hope Clinic in Umlazi Township, Durban, 

South Africa, between September 2013 and April 2017. The parent study enrolled 2,580 adult 

participants living with HIV (PLHIV) and followed them for 12 months to measure clinical HIV 

and STI/associated outcomes, specifically looking for the incidence of cryptococcal infections.  

https://www.zotero.org/google-docs/?Dt0DEK
https://www.zotero.org/google-docs/?fEuMqM
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The selection of this study site was based on the strategic choice of the iThembalabantu 

People’s Hope clinic. Founded by AIDS Healthcare Foundation, this clinic was chosen due to its 

notable provision of free HIV testing services and treatment to an estimated 10,000 individuals 

each month. Exclusion criteria for this study included individuals who were pregnant at the time 

of testing and those under 18 years old. Furthermore, in accordance with the parent study's 

requirements, participants with a recent history of antifungal drug use within the three months 

leading up to their clinic visit were excluded. Demographic, clinical data, and biological 

specimens were collected from each participant upon enrollment. Syphilis infection was 

identified using rapid plasma reagin (RPR) screening, and patients found positive received 

immediate treatment with the standard of care– oral penicillin.  

Statistical Analyses 

This cross-sectional study is a secondary analysis of the cryptococcal prospective cohort 

previously outlined, using data collected at enrollment. Descriptive statistics were used to 

summarize the demographic and clinical characteristics of the study population. Categorical 

variables were presented as counts and percentages, while continuous variables were presented 

as means and standard deviations. Prevalence ratios (PRs) and 95% confidence intervals (CIs) 

were calculated using robust Poisson regression models (or semiparametric log-linear models) 

(24). This method was chosen because it provides a more accurate estimation of PRs in cross-

sectional studies with binary outcomes (25). 

Univariable analyses were conducted to examine the association between risk factors 

hypothesized a priori and HIV/syphilis coinfection. Variables with a p-value < 0.05 in the 

univariable analyses were then selected for inclusion in two sets of multivariable analyses. First, 

https://www.zotero.org/google-docs/?xrxoCR
https://www.zotero.org/google-docs/?FeY1cp
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individual models for each variable were adjusted for sex and age, unless the nature of the 

variable required different adjustments (e.g., circumcision status was adjusted only for sex 

because it reflects present status, not the age at circumcision; age was adjusted only for sex). 

Second, a combined multivariable model was constructed including all the significant variables 

and sex. Adjusted prevalence ratios and 95% confidence intervals were reported, with statistical 

significance set at p < 0.05.  

Ethical Considerations  

This study received ethical approval from the University of Kwazulu-Natal (REF: 

BF052/13), Partners (Mass General Brigham), and the University of Washington  

(STUDY00000124) ethics committees, ensuring compliance with established standards. Study 

data were de-identified before analyses in order to preserve the confidentiality and privacy of 

study participants. Prior to their involvement in the research, all participants provided written 

and informed consent, affirming their voluntary participation and comprehension of the study's 

objectives and procedures.  

Furthermore, it is crucial to emphasize the ethical significance of providing appropriate 

medical care to individuals who tested positive for syphilis during the course of this research. All 

participants who were found to be positive for syphilis were promptly and ethically treated with 

the standard of care for this disease, which includes the administration of penicillin. This ethical 

provision of treatment not only aligns with the principles of beneficence and non-maleficence 

but also demonstrates the researchers' commitment to the well-being and welfare of the study 

participants.  
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Results 

Of the 2,580 adults living with  HIV, 123 individuals (4.7%) subsequently tested positive 

for treponema pallidum at the time of enrollment. 

Of 2580 total participants, the mean age of the participants was 33.3 years (SD = 9.2), 

with an age distribution of 41.7% between 18-29 years, 37.6% between 30-39 years, 14.3% 

between 40-49 years, and 6.4% 50 years or older (Table 1). Most participants were female 

(58.2%). Marital status was predominantly never married (92.6%), with a small percentage being 

married (6.2%) or widowed/divorced (1.2%). 

Regarding education, 13.0% of participants had no formal education, 36.9% had primary 

education, and 50.2% had secondary or higher education. Most participants (85.8%) were 

employed for 20 hours or less per week.  Monthly income distribution showed that 70.2% earned 

less than 2000 ZAR (11.56 USD). 

BMI classifications showed that 5.3% of participants were underweight, 44.8% had a 

normal BMI, 26.9% were overweight, and 22.9% were obese. Approximately a third of 

participants had a CD4 count ≤200 cells/mm³. Among male participants, 68.4% were not 

circumcised, and 19.7% were circumcised, with 11.8% missing circumcision data. Regarding 

partner’s HIV status, 16.1% of participants had partners negative for HIV, 26.4% had partners 

positive for HIV, and 56.9% did not know their partner’s HIV status. 

Alcohol use within the last month was reported by 34.1% of participants, while 22.0% 

reported cigarette use within the last month. The use of barrier contraception (i.e. condoms) was 

reported by 4.1% of participants, with the majority (89.9%) reporting use of non-barrier methods 

or no use of contraceptives. 
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Participants diagnosed with syphilis (n=123; 4.8%) had a similar age and sex distribution 

to participants without a syphilis diagnosis, but a smaller proportion of males with syphilis were 

circumcised and a larger proportion had a partner living with HIV.   

In the univariable analyses, lower prevalence of syphilis coinfection was associated with higher 

age (Table 2): for every 10-year increase in age, the prevalence of syphilis coinfection was 24% 

lower (prevalence ratio = 0.76, 95% CI: 0.62, 0.92; p = 0.006). Circumcision was also associated 

with lower prevalence of syphilis, among males (prevalence ratio = 0.38, 95% CI: 0.15, 0.96; p = 

0.041). Having an HIV-positive partner and recent cigarette use were both associated with a 

higher prevalence of syphilis coinfection. Prevalence of syphilis coinfection did not significantly 

differ by gender, education, income, CD4 count, use of barrier contraception, or recent alcohol or 

cigarette use (confidence intervals of resulting prevalence ratios include 1.0).  

In the multivariable analyses, for every 10-year increase in age, the prevalence of syphilis 

coinfection was 25% lower, after adjusting for sex (adjusted prevalence ratio = 0.75, 95% CI: 

0.61, 0.91; p = 0.004) (Table 3). Circumcision among males was associated with a lower 

prevalence of syphilis coinfection after adjusting for age (adjusted prevalence ratio = 0.38, 95% 

CI: 0.15, 0.94; p = 0.03). After adjusting for age and sex, cigarette use within the last month was 

significantly associated with a higher prevalence of syphilis coinfection after adjusting for age 

and sex (adjusted prevalence ratio = 1.67, 95% CI: 1.07, 2.59; p = 0.023). Having an HIV-

positive partner was also associated with a higher prevalence of syphilis coinfection after 

adjusting for age and sex(adjusted prevalence ratio = 2.03, 95% CI: 1.09, 3.79; p = 0.026). 

Using a combined multivariable model (Table 3) with variables selected based on 

significance in univariable analyses (age, cigarette use within the last month, circumcision status, 
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partner's HIV status, and sex), only having an HIV-positive partner remained significantly 

associated with a higher prevalence of syphilis coinfection (p = 0.022). 

Discussion  

Having an HIV-positive partner is an important risk factor for syphilis coinfection. 

Younger age, circumcision among males, and frequent cigarette use were also associated with a 

higher prevalence of syphilis co-infection, though these factors were not significant when 

included in a combined model. This may indicate collinearity among these variables, given they 

were significant when included in models adjusted only for age and sex. 

The prevalence of syphilis co-infection measured among PLHIV in this study (4.7%) is 

consistent with other estimates among PLHIV in KwaZulu-Natal, South Africa.(26,27) This is 

notably higher than the 0.5% estimated prevalence of syphilis in the country overall.(19) The 

higher risk of PLHIV associated with syphilis coinfection is also seen in the greater Southern 

African subcontinent region with a 3.1% prevalence, as well as PLHIV all around the world.(28–

32) The differences in syphilis prevalence rates between the general population and those living 

with HIV can be attributed to well-documented factors such that both syphilis and HIV can 

increase the susceptibility to the other’s acquisition due to immunological interactions from a 

clinical standpoint.(2,33,34) The broader context of STIs in South Africa – where the HIV 

epidemic affects nearly 8 million individuals— reveals multi-faceted disparities: there is a 

disproportionate burden of HIV among Black South Africans compared to other racial groups as 

well as among those with lower socioeconomic status (19,35). Areas with more municipality-

level segregation and poverty, like KwaZulu-Natal, have higher HIV prevalence and acquisition 

https://www.zotero.org/google-docs/?Zvmt6Z
https://www.zotero.org/google-docs/?ZXD916
https://www.zotero.org/google-docs/?OHwVTq
https://www.zotero.org/google-docs/?OHwVTq
https://www.zotero.org/google-docs/?PNPAzU
https://www.zotero.org/google-docs/?c47T5b
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(20,22). Yet this province has relatively lower healthcare access when compared to other areas: 

less than one healthcare facility per 1000 PLHIV(22).  

In terms of risk factors, circumcision has been demonstrated in many different settings to 

lower the rates of certain sexually transmitted infections, including syphilis.(36–40) Both the 

CDC and WHO support voluntary male medical circumcision (VMMC) in LMIC regions like 

Eastern and Southern Africa as a preventative measure against HIV and STIs.(41,42) Others have 

observed a trend of higher circumcision effectiveness in cohorts with higher HIV incidence, 

highlighting HIV risk as an important contextual factor for public health interventions.(43) While 

the result of this study suggests the relationship between circumcision and syphilis/HIV 

coinfection may be confounded by other factors, other literature suggests it may have a role 

when integrated into other public health strategies, such as the use of barrier protection and 

partner HIV testing.(44) Additionally, VMMC programs raise concerns about informed consent 

and cultural representation, which should be considered to ensure these interventions are 

ethically and culturally appropriate.(45–48) 

Findings from other studies have not identified tobacco smoking as an independent risk 

factor for HIV/syphilis co-acquisition. The relationship between tobacco use and HIV/syphilis 

positivity is complex and not immediately clear. One study noted that while a history of tobacco 

use was independently associated with syphilis positivity, the relationship may be influenced by 

other lifestyle characteristics that were not controlled for in their analysis. Regardless of its direct 

association with syphilis co-infection, tobacco use presents significant health risks for PLHIV. 

Smoking can reduce the life expectancy of PLHIV and significantly increase the risk of death 

from cardiovascular events and lung cancer. This is particularly pertinent in the South African 

context, where about 20% of the adult population smoked cigarettes as of a 2017 national survey. 

https://www.zotero.org/google-docs/?kVCEbm
https://www.zotero.org/google-docs/?5QFx5l
https://www.zotero.org/google-docs/?4KCSMa
https://www.zotero.org/google-docs/?Kecu6i
https://www.zotero.org/google-docs/?jz8iif
https://www.zotero.org/google-docs/?1i8wL9
https://www.zotero.org/google-docs/?AQTn2J


11 
 
 

The marketing and increasing use of next-generation tobacco products and e-cigarettes, also 

affecting South Africa, introduces new public health concerns. Given the high prevalence of 

smoking and the associated health risks, public health interventions for people living with HIV in 

South Africa should prioritize smoking cessation and address the broader implications of tobacco 

use. 

With regards to age, there is overwhelming evidence that has identified younger age as a 

critical risk factor for acquiring both HIV and syphilis, as well as other STIs.(49–51) The 

importance of addressing the health needs of young people is underscored by South Africa’s 

National Youth Health Policy, which aims to provide integrated sexual and reproductive health 

and rights services alongside HIV/AIDS prevention and care.(52) 

Factors like lack of barrier contraception, less formal education, and alcohol consumption 

have been identified as risk factors for HIV/syphilis co-infection in various studies.(53–

59)However, our study did not find these associations to be significant, which may be attributed 

to the small sample size of syphilis-positive individuals, limiting statistical power. Additionally, 

breaking down the cohort into subcategories for certain variables, such as education or 

contraceptive use, may have resulted in even smaller group sizes, reducing the ability to detect 

meaningful associations. Lastly, the lack of findings about alcohol consumption could have 

arisen from how it was categorized in the questionnaire; “drinking within the past month” 

without defining alcohol consumption as more frequent or heavier, could better reflect binge or 

overconsumption over a longer period. 

As outlined in the results, partner HIV status remained significant after adjusting for age, 

circumcision, and cigarette use, which emphasizes its unique role in HIV/syphilis coinfection 

https://www.zotero.org/google-docs/?Suhtxz
https://www.zotero.org/google-docs/?w0k0pf
https://www.zotero.org/google-docs/?YEJFd7
https://www.zotero.org/google-docs/?YEJFd7
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risk and that there may be overlapping effects or shared pathways influencing syphilis 

coinfection risk. These findings align with the broader literature, highlighting the importance of 

partner dynamics in STI transmission.(60,61) Although this study did not specifically assess 

partner syphilis status, their HIV status likely reflects broader patterns of infection within 

interconnected sexual networks, serving as a proxy for associated diseases in partners and their 

networks. (62,63) 

This study has several limitations. Partner data was limited to individuals with known 

HIV status, excluding those whose partner status was unknown. Additionally, the results have 

limited generalizability beyond the cohort studied; for example, the risk factors for individuals 

with progressed syphilis –with secondary or tertiary symptoms– remain unknown. Future 

research should focus on larger cohorts to enhance statistical power and improve generalizability. 

Longitudinal studies monitoring participants over time could provide valuable insights into 

symptom progression, as this study was limited to individuals initially asymptomatic for syphilis. 

Collecting more comprehensive data, such as partner syphilis status and detailed behavioral 

metrics like pack-year history for tobacco use, would allow for a more nuanced understanding of 

risk factors and their interplay. Lastly, the potential collinearity of the key associations may have 

overlapping effects influencing syphilis coinfection risk. This would need further analysis to help 

disentangle these relationships. 

Conclusion 

Having a partner with HIV, younger age, and tobacco use were significant risk factors for 

syphilis coinfection among PLHIV. All of those who screened positive for syphilis were 

asymptomatic, as in they had no signs of genital lesions or secondary symptoms of syphilis. This 

https://www.zotero.org/google-docs/?HxDAI9
https://www.zotero.org/google-docs/?VRFVVe
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suggests a need for public health interventions that could both address asymptomatic spread and 

also target risk factors. These findings underscore the importance of improving syphilis 

screening practices among PLHIV, particularly in areas that deserve more equitable healthcare 

access like KwaZulu-Natal. 
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Tables 

 

Table 1. Cohort characteristics among PLHIV with and without syphilis co-infection 

Characteristic, N(%) 
Participants N (%) 

Syphilis negative 
(N=2457)  

Syphilis  
(N=123) 

Total (N = 
2580)  

Age, mean (SD) 33.4 (9.3) 31.2 (7.6) 33.3 (9.2) 
Age groups     
   18-29 1013 (41.2) 63 (51.2) 1076 (41.7) 
   30-39 926 (37.7) 44 (35.8) 970 (37.6) 
   40-49 357 (14.5) 13 (10.6) 370 (14.3) 
   50+ 161 (6.6) 3 (2.4) 164 (6.4) 
Gender     

Female 1370 (55.8) 69 (56.1) 1439 (58.2) 
Male 1087 (44.2) 54 (43.9) 1033 (41.8) 

Employment     
     ≤20 hours 2107 (85.7) 107 (87.0) 2214 (85.8) 
     >20 hours 350 (14.3) 16 (13.0) 366 (14.2) 
Marital Status     
      Never married 2273 (92.5) 117 (95.1) 2390 (92.6) 
      Married 154 (6.3) 6 (4.9) 160 (6.2) 
      Widowed/divorced 30 (1.2) 0 (0.0) 30 (1.2) 
BMI     
       Underweight (<18.5) 130 (5.3) 8 (6.5) 138 (5.3) 
       Normal  (18.5-24.9) 1088 (44.8) 68 (55.28) 1156 (44.8) 
       Overweight  (25-29.9) 667 (26.9) 27 (21.95) 694 (26.9) 
       Obese (30+) 571 (22.9) 20 (16.26) 591 (22.9) 
       Missing 1 (0.0) 0 (0.0) 1 (0.0) 
CD4 count (cells/mm3), mean (SD) 328 (228.8) 310.8 (195.6) 327.2 (227.4) 
CD4 count (cells/mm3)      
     ≤200 777 (31.6) 40 (32.5) 817 (31.7) 
     >200 1659 (687.5) 79 (64.2) 1738 (67.4) 
     Missing 21 (0.9) 4 (3.3) 25 (1.0) 
If male, history of circumcision     
     not circumcised 736 (67.7) 45 (83.3) 781 (68.4) 
     circumcised 220 (20.2) 5 (9.3) 225 (19.7) 
     Missing 131 (12.1) 4 (7.4) 135 (11.8) 
Alcohol use within the last month      
     None to used within the last year 1618 (65.9) 76 (61.8) 1694 (65.7) 
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     Used within the last month  832 (33.9) 47 (38.2) 879 (34.1) 
     Missing 7 (0.3) 0 (0.0) 7 (0.3) 
Cigarette use (Used within month)      
      None to used within the last year 1923 (78.3) 86 (69.9) 2009 (77.8) 
      Used within the last month  530 (21.6) 37 (30.1) 567 (22.0) 
      Missing 4 (0.2) 0 (0.0) 4 (0.2) 
Partner's HIV status     
     negative for HIV 404 (16.4) 12 (9.8) 416 (16.1) 
     positive for HIV 643 (26.2) 38 (30.9) 681 (26.4) 
     Not tested or unknown status 1394 (56.7) 73 (59.3) 1467 (56.9) 
      Missing 16 (0.7) 0 (0.0) 16 (0.6) 
Education completion      
      None 318 (12.9) 17 (13.8) 335 (13.0) 
      Primary 901 (36.7) 50 (40.7) 951 (36.9) 
      Secondary or above  1238 (50.4) 56 (45.5) 1294 (50.2) 
Monthly income     
      <2000 ZAR (11.56 USD) 1725 (70.2) 87 (70.7) 1812 (70.2) 
       ≥ 2000 ZAR (11.56 USD) 710 (28.9) 36 (29.3) 746 (28.9) 
      Missing 22 (0.9) 0 (0.0) 22 (0.9) 
Current use of barrier contraception      
      No birth control or non-barrier** 2212 (90.0) 107 87.0) 2319 (89.9) 
      Condoms or another barrier 101 (4.1) 6 (4.9) 113 (4.1) 
      Missing 144 (5.9) 10 (8.1) 154 (6.0) 

*fever, cough, hemoptysis, night sweats, fatigue, weight loss 

**Non-barrier: oral contraceptive pill, hormonal injections, or intrauterine device 

 

 

Table 2. Associations between syphilis coinfection and characteristics, Univariable 

Characteristic (Reference) 
Prevalence 

Ratio 95% CI p-value 
Age (10 years) 0.76 (0.62, 0.92) 0.006 
Gender (Female)        
      Male 0.99 (0.69, 1.39) 0.941 
Education completion (None)       
      Primary 1.04 (0.61, 1.77) 0.897 
      Secondary or above 0.85 (0.50,  1.45) 0.556 
Income (< 2000 ZAR (11.56 USD)/mo)       
       ≥  2000 ZAR (11.56 USD)/mo 0.96 (0.68, 1.35) 0.836 
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Initial CD4 count (≤200 cells/mm3)       
      >200 0.93 (0.64, 1.37) 0.695 
History of circumsion (Not circumcised)       
      Circumcised 0.38 (0.15, 0.96) 0.041 
Use of barrier contraception (None)       
       Condoms or another barrier 1.22 (0.54, 2.70) 0.633 
Partner's HIV status (HIV negative)       
      HIV positive 1.93 (1.02, 3.66) 0.042 
Alcohol use within the last month (No)       
      Yes 1.19 (0.83, 1.69) 0.332 
Cigarette use within the last month (No)       
      Yes 1.52 (1.05, 2.22) 0.027 

 

 

Table 3. Associations between syphilis coinfection and characteristics, Multivariable 

Characteristic 

Individual Model Combined Model 
Adjusted 

Prevalence 
Ratio 95% CI 

p-
value 

Adjusted 
Prevalence 

Ratio 95% CI 
p-

value 
Age (10 years)* 0.75 (0.61, 0.91) 0.004 0.71 (0.44, 1.13) 0.146 
       
Cigarette use ** 1.67 (1.07, 2.59) 0.023 1.13 (0.51, 2.49) 0.759 
       
Circumcision*** 0.38 (0.15, 0.94) 0.037 0.43 (0.13, 1.40) 0.161 
       
Partner's HIV status** 2.03 (1.09, 3.79) 0.026 3.98 (1.22, 12.92) 0.022 

*adjusted for sex 

**adjusted for age, sex 

***adjusted for age  
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