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Abstract

Despite significant research on the prevalence of STIs in South African men who have sex with men (MSM), recent data on the
prevalence and risk factors for curable STI infections among this key populations are limited. This study determined the prevalence
of and risk factors associated with Neisseria gonorrhoeae and Chlamydia trachomatis infections among MSM. The sample consisted
of 200 MSM resident in Durban. Data were collected using a self-administered questionnaire, and urine samples were collected and
tested for N. gonorrhoeae and C. trachomatis. The prevalence of N. gonorrhoeae and C. trachomatis were 3.0% and 6.0%,
respectively. Younger age was significantly associated with testing positive for C. trachomatis (p=0.037). Being between the ages
of 30-39 years old reduced the risk of acquiring C. trachomatis infection (OR: 0.10, 95% CI: 0.0120-0.7564, p=0.026). In addition,
being circumcised reduced the risk of contracting C. trachomatis (adjusted OR: 0.01, 95% CI: 0.0005-0.3516, p=0.01). However,
having between 2-4 sex partners increased the risk of testing positive for C. trachomatis (adjusted OR: 107.45, 95% CI: 1.3467-
8573.3130, p=0.036). The following factors were significantly associated (p<0.05) with testing positive for N. gonorrhoeae
infection: cohabiting with sex partner, engaging in group sex, and drug use. Fear and stigma were the main barriers to accessing
health care in the studied population. This study provided evidence of high rates of C. trachomatis infection among MSM resident
in Durban. Based on the results, South African MSM, especially the young MSM population, should be given priority when
delivering intervention programs to prevent STIs. (Afr J Reprod Health 2024; 28 [4]: 90-110)
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Résumé

Malgré des recherches importantes sur la prévalence des IST chez les hommes sud-africains ayant des rapports sexuels avec des
hommes (HSH), les données récentes sur la prévalence et les facteurs de risque d'infections IST curables parmi ces populations clés
sont limitées. Cette étude a déterminé la prévalence et les facteurs de risque associés aux infections a Neisseria gonorrhoeae et a
Chlamydia trachomatis chez les HARSAH. L'échantillon était composé de 200 HSH résidant a Durban. Les données ont été
collectées a I'aide d'un questionnaire auto-administré et des échantillons d'urine ont été collectés et testés pour N. gonorrhoeae et C.
trachomatis. La prévalence de N. gonorrhoeae et de C. trachomatis était respectivement de 3,0 % et 6,0 %. Un age plus jeune était
significativement associé a un test positif pour C. trachomatis (p = 0,037). Le fait d'étre 4gé de 30 a 39 ans réduisait le risque de
contracter une infection a C. trachomatis (OR : 0,10, IC a 95 % : 0,0120-0,7564, p = 0,026). De plus, étre circoncis réduisait le risque
de contracter C. trachomatis (OR ajusté : 0,01, IC a 95 % : 0,0005-0,3516, p=0,01). Cependant, avoir entre 2 et 4 partenaires sexuels
augmentait le risque d'étre testé positif pour C. trachomatis (OR ajusté : 107,45, IC & 95 % : 1,3467-8573,3130, p=0,036). Les
facteurs suivants étaient significativement associés (p < 0,05) au test positif pour I'infection a N. gonorrhoeae : cohabitation avec un
partenaire sexuel, participation a des relations sexuelles en groupe et consommation de drogues. La peur et la stigmatisation étaient
les principaux obstacles a I'accés aux soins de santé dans la population étudiée. Cette étude a mis en évidence des taux élevés
d'infection a C. trachomatis parmi les HSH résidant & Durban. Sur la base des résultats, les HSH sud-africains, en particulier la jeune
population HSH, devraient étre prioritaires lors de la mise en ceuvre de programmes d'intervention visant a prévenir les IST. (Afr J
Reprod Health 2024; 28 [4]: 90-110).

Mots-clés: HSH, Prévalence, Neisseria gonorrhoeae, Chlamydia trachomatis, Afrique du Sud
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Introduction

Sexually transmitted infections (STIs) are a major
public health problem affecting the health and lives
of people globally*2. Gonorrhoea and chlamydia are
amongst the most common infectious diseases
worldwide? and are acquired by more than one
million individuals daily®, constituting an epidemic
of tremendous magnitude®. They are capable of
causing diseases like urethritis, vaginitis, cervicitis,
and genital ulceration. Their etiological agents
(Neisseria gonorrhoeae and Chlamydia
trachomatis) can sometimes infect the rectum and
pharynx causing serious complications, including
pelvic inflammatory disease in women and orchitis
in men?. The incidence and prevalence of these
infections are widespread, particularly in resource-
poor countries®>” where the rates of STIs remain high
as the result of ineffective diagnostic methods and
the lack of access to health care facilities®.

The World Health Organization (WHO) in
2020, reported there were about 373.1 million
infections from four of the most common curable
STIs (128 million chlamydia cases, 82 million
gonorrhoea cases, 156 million trichomoniasis cases,
and 7.1 million syphilis cases)®. Other reports also
indicated that 273 million prevalent cases of STIs
occurred annually among adults between 15 and 49
years of age®®. In the African region, gonorrhoea and
chlamydia account for 11.4 and 12 million new cases
per year, respectively®!!, These STls are curable but
can increase the risk of infection with the Human
immunodeficiency virus (HIV), especially in men
who have sex with men (MSM)*214,

Men who have sex with Men (MSM) are at
greater risk of acquiring STIs compared to
heterosexual populations®®>'’. This is usually due to
their sexual network or behaviours (homosexual or
bisexual behaviours)!®!°, resulting in rectal and
urethral infections (mucosal inflammation and
anogenital ulcers) mostly through insertive and
receptive anal intercourses as well as possible
transmission through oral-anal contact?>?*, In recent
years, MSM have become the group at highest risk
for ST infections worldwide, higher than female sex
workers and much higher than the general
population?. MSM face significant social stigma and
internalized homophobia that may poses as barriers
to seeking healthcare services including screening
for HIV and other STIs* which contribute to poor
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health outcomes. Data from Europe, the United
States of America and China have also shown that
MSM are affected by a high STI burden?. In
England, 77, 371 new STI cases were reported in
MSM and the most common of the STIs were
gonorrhoea (n = 33,853; 44%) and chlamydia (n =
23,187; 30%)%.

Gonorrhoea is caused by the bacterium,
Neisseria gonorrhoeae (N. gonorrhoeae) and
transmission can occur by direct inoculation of
infected mucosal secretions?*. Chlamydia, a
similarly behaving and equally concerning
infection?®, is a sexually transmitted infectious
disease caused by the bacterium Chlamydia
trachomatis (C. trachomatis)®. Gonorrhoea and
chlamydia are associated with an increased risk for
HIV in men?. Although curable with antibiotics,
these bacterial STIs are generally asymptomatic and
as aresult readily progress to symptoms affecting the
urethra or spread within the body?®. In addition to the
associated symptoms, these STIs may promote
reoccurrence of other STIs?% including HIV3.®
through mucosal inflammation and ulceration of
local tissues?’®. Studies have demonstrated that
among MSM, the prevalence of rectal gonorrhoea
and chlamydia ranges from 0.2% to 24% and 2.1 to
23%, respectively, while the prevalence of
pharyngeal gonorrhoea and chlamydia
ranges from 0.5% to 16.5% and 0% to 3.6%,
respectively®,

South Africa accounts for one of the highest
HIV prevalence rates in the world; and other STls
continue to be endemic3*2¢. KwaZulu-Natal (KZN),
one of the most densely populated provinces in
South Africa, has been reported to be greatly
affected by both the HIV and STI epidemic®
particularly among MSM. In 2013, 42.7% of MSM
in Durban were reported to have had symptoms of a
STl in the last 12 months while an estimated 48.2%
were living with HIV. This reported HIV prevalence
is 2.58 times higher than that among non-MSM aged
15 years and older in KZN3&-40,

Despite  significant research on the
prevalence of STIs in South African MSM3%40-43
recent data on the prevalence and risk factors for
curable STI infections among MSM populations in
KZN are limited. This study investigated the
prevalence of gonorrhoea and chlamydia among
MSM in KZN. We also assessed risk factors
associated with these STls.
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Methods

Ethical approval

Ethical clearance for this study was granted by the
Biomedical Research Ethics Committee (BREC) of
the University of KwaZulu-Natal
(BREC/00002798/2021). All study participants
provided written informed consent.

Study design and population

This cross-sectional study including all laboratory
assays were conducted at the School of Clinical
Medicine Research Laboratory of the Nelson R.
Mandela School of Medicine, University of
KwaZulu-Natal. Participants were MSM recruited
from the King Edward VIII hospital and the Aurum
Institute both located in Durban, South Africa. The
study participants were enrolled from October 2021
to July 2022 and included sexually active MSM, 18
years and older. Participants were voluntarily asked
to provide a urine sample.

Sample processing

The urine samples were processed within 24 hours
of collection. Samples were refrigerated between 2-
8°C until processed. A total of 10 ml of urine was
centrifuged at 14 000 rpm for 45 minutes and the
supernatant discarded. The recovered pellets were
then subjected to further molecular analyses.

DNA extraction

Deoxyribonucliec acid (DNA) was extracted from
the sample pellets using the commercially available
kit, PureLink Microbiome Kit (ThermoFisher
Scientific, United States), according to the
manufacturer’s protocol for the isolation of genomic
DNA from bacteria. Sample pellets were suspended
in 800 pL of S1 lysis buffer by pipetting up and
down. The sample was then transferred to the bead
tube and 100 L of S2 lysis enhancer was added to
the bead tube, capped and homogenized with a
vortex mixer. The tubes were incubated at 95°C for
10 minutes, followed by vortexing at a maximum
speed for 7 minutes. The samples were then
centrifuged at 14 000x g for 1 minute and 500 pL
of the supernatant was transferred to a clean micro-
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centrifuge tube. To bind DNA to the column, 900 pL
of binding buffer was added and vortexed briefly.
Thereafter, 700 uL of the sample mixture was loaded
onto a spin column-tube and centrifuged at 14 000x
g for 1 minute. The flow through was discarded and
the spin column was centrifuged at 14 000x g for 1
minute. Following this, the spin column was placed
in a clean tube and 50 pL of S6 elution buffer was
added. The tube was then incubated at room
temperature for 1 minute. After incubation, the tube
was centrifuged at 14 000x g for 1 minute, and the
extracted DNA concentration was measured using a
Nanodrop  Spectrophotometer  (ThermoFisher
Scientific, United States). Extracted DNA from
samples were stored at —20°C until subsequent
analysis.

Detection of C.
gonorrhoeae

trachomatis and N.

PCR amplification was performed on the Quant
Studio 5 real-time PCR detection system
(ThermoFisher Scientific, Waltham, Massachusetts,
United States of America), in a 96-well microtiter
reaction plate. C. trachomatis and N. gonorrhoeae
were detected using the Applied Biosystems™
TagMan® Assays. The following commercial
primers and probes (Ba04646249 S1) and
(Ba04646252_S1) ThermoFisher Scientific,
Waltham, Massachusetts, United States of America)
were used for each organism respectively. The
(Ba04646249 S1) targets the translocated actin-
recruiting phosphoprotein gene of C. trachomatis,
and (Ba04646252_S1) targets the hypothetical
protein gene of N. gonorrhoeae. Each PCR reaction
was performed in a final volume of 20 pL
comprising: 1 uL FAM-labeled probe/primer mix, 5
ML Fast Start 4x probe master mix, (ThermoFisher,
Part No. 4444434), 2 puL template DNA and 12 pL
nuclease-free water. Non-template and positive
controls (TagMan™ Vaginal Microbiota Extraction
Control; cat no. A32039) were also included.
Amplification was performed at 95°C for 30 seconds
followed by 40 cycles comprising of denaturation at
95°C for 30 seconds and annealing at 60°C for 30
seconds. Detection of amplified fluorescent
products was carried out at the end of the annealing
phase. The raw fluorescent data that included the CT
mean values were automatically generated by the
Quant Studio 5 Real-time PCR system software.
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Data collection tool and analysis

Participants’ data were collected using structured
interviewer-administered  questionnaires.  The
questionnaires contained questions on socio-
demographic characteristics, sexual behaviour, risk
factors and substance use, and were administered at
enrolment. The primary objective of the study
analysis was to determine the prevalence of C.
trachomatis and N. gonorrhoeae in a sample of
MSM individuals. The analysis further explored the
associated risk factors for each of the STls as well as
the barriers or facilitators to care.

Participant’s age was measured in single
ages at time of interview from last birthday.
Categorisation of the data into broad age groups (18-
29, 30-39, 40+) was also explored. Participant’s
education level completed was in the following
categories: none, primary, high school, university or
higher. The categories none and primary were later
combined due to the very small numbers in those
groups. Other explanatory variables included in the
analysis were: employed (yes/no); having a regular
partner (yes/no); cohabiting with partner (yes/no);
number of life time partners (1, 2-4, >4); knowledge
of partner having other partners (yes, no, don’t
know); condom use at last sex (always, frequent,
sometimes, never); frequency of group sex (none,
once, few times, weekly, monthly); receiving money
for sex (no, once, few times, weekly, monthly); HIV
status (negative, positive, don’t know); substance
use at last sex; knowledge and attitudes of access to
sexual health clinics including preference to consult
own doctor rather than use public health facilities for
sexual health needs; experienced stigma due to
sexual orientation (yes, no, no data); and being
conformable to disclose sexual orientation (yes, no ,
no data).

Univariable and adjusted multivariable
logistic regression models were run for C.
trachomatis and N. gonorrhoeae to test for
associations with the explanatory variables. Model
fit was checked using standard statistical tests for
logistic regression models with detected influential
variables dropped and models refitted. We used 5%
and 10% significance level with 95% confidence
intervals to determine statistical significance. All
analyses were conducted using STATA 17.1
software.
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Results

Factors significantly associated with testing
positive for C. trachomatis

Table 1 describes the characteristics of the study
population according to C. trachomatis infection
status. The prevalence of C. trachomatis in the study
population was 6% (12/200). The majority of the
men (67%) who tested positive for C. trachomatis
were between the ages of 25-30 years old when
compared to 25% who were between 18-24 years old
and this was significant, p=0.037. A higher
percentage (58.3%) of men who were positive for C.
trachomatis had attended University when
compared to 33.3% who had attended high school,
p=0.006.

Three thirds (75.0%) of the men who had
tested positive, reported that they did not know if
their partners had other partners when compared to
25.0% who reported that their partners did not have
other partners, p=0.032. A higher percentage
(58.3%) of the men reported engaging in anal sex
only in the past 30 days, 25.0% had engaged in anal
and oral sex and this had a borderline significance,
p=0.054. An estimated, 41.7% of the men reported
that they had frequently used condoms when
compared to 33.3% who reported sometimes using
condoms and 25.0% who always used condoms,
p=0.069. There was an equal proportion of men
(50.0%) who were circumcised and uncircumcised
in the C. trachomatis positive group, p=0.043
(Table 1).

Significant risk factors for C. trachomatis
infection

Table 2 describes the factors which are significantly
associated with the risk for C. trachomatis infection.
According to the univariate analysis, being between
the ages of 30-39 years old reduced the risk of
acquiring C. trachomatis infection (Odds Ratio
[OR]: 0.10, 95% Confidence Interval [CI]: 0.0120-
0.7564, p=0.026). With respect to condom use, men
who frequently used condoms were at increased risk
of acquiring C. trachomatis infection (OR: 6.67,
95% CI: 1.4791-30.0478, p=0.014). Being
circumcised reduced the risk of being infected, (OR:
0.25, 95% CI: 0.0747-0.8033, p=0.02).
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Table 1: Characteristics of the study population according to C. trachomatis infection status

C. trachomatis C. trachomatis Total p-value
Negative Positive
188 (94) 12 (6) 200
Age group (years old) 0.037
18-24 21 (11.17) 3 (25) 24 (12)
25-30 75 (39.89) 8 (66.67) 83 (41.5)
31-44 78 (41.49) 1(8.33) 79 (39.5)
45+ 14 (7.45) 0 (0) 14 (7)
Level of education 0.006
Primary School 10 (5.32) 1(8.33) 11 (5.5)
High School 133 (70.74) 4 (33.33) 137 (68.5)
University 31 (16.49) 7 (58.33) 38 (19)
Refused to answer 14 (7.45) 0(0) 14 (7)
Employed 0.141
No 149 (79.26) 7 (58.33) 156 (78)
Yes 39 (20.74) 5 (41.67) 44 (22)
Has a regular sex partner 0.872
No 51 (27.13) 3(25) 54 (27)
Yes 137 (72.87) 9 (75) 146 (73)
Cohabiting with partner 0.664
No 112 (59.57) 9 (75) 121 (60.5)
Yes 71 (37.77) 3(25) 74 (37)
Refused to answer 5 (2.66) 0 (0) 5(2.5)
Number of sex partners in last 30 days 0.293
1 92 (48.94) 5 (41.67) 97 (48.5)
2-4 66 (35.11) 3(25) 69 (34.5)
>4 7 (3.72) 1(8.33) 8 (4)
None 23 (12.23) 3(25) 26 (13)
Partner has other partners 0.032
No 53 (28.19) 3(25) 56 (28)
Yes 55 (29.26) 0 (0) 55 (27.5)
Don’t know 80 (42.55) 9 (75) 89 (44.5)
Sex practices in the past 30 days 0.054
Anal sex only 62 (32.98) 7 (58.33) 69 (34.5)
Oral sex only 40 (21.28) 0(0) 40 (20)
Oral and anal sex 73 (38.83) 3 (25) 76 (38)
None 13 (6.91) 2 (16.67) 15 (7.5)
Condom use 0.069
Always 78 (41.49) 3(25) 81 (40.5)
Frequent 22 (11.7) 5 (41.67) 27 (13.5)
Sometimes 76 (40.43) 4 (33.33) 80 (40)
Never 12 (6.38) 0 (0) 12 (6)
Frequency of group sex 0.573
Sometimes 39 (20.74) 1(8.33) 40 (20)
Frequently 10 (5.32) 1(8.33) 11 (5.5)
One time 55 (29.26) 3 (25) 58 (29)
Never 84 (44.68) 7 (58.33) 91 (45.5)
Trades sex for cash 0.896
Sometimes 49 (26.06) 3(25) 52 (26)
Frequently 19 (10.11) 0 (0) 19 (9.5)
One time 53 (28.19) 4 (33.33) 57 (28.5)
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Never 67 (35.64) 5(41.67) 72 (36)

Has symptoms of STIs 0.738
No 92 (48.94) 5 (41.67) 97 (48.5)

Yes 88 (46.81) 7 (58.33) 95 (47.5)

Refused to answer 8 (4.26) 0(0) 8 (4)

Circumcised 0.043
No 34 (18.09) 6 (50) 40 (20)

Yes 144 (76.6) 6 (50) 150 (75)

Refused to answer 10 (5.32) 0 (0) 10 (5)

HIV status 0.969
Negative 121 (64.36) 8 (66.67) 129 (64.5)

Positive 53 (28.19) 3(25) 56 (28)

Did not know status 14 (7.45) 1(8.33) 15 (7.5)

Previously screened for STls 0.622
Never 27 (14.36) 2 (16.67) 29 (14.5)

Past 3 months 34 (18.09) 1(8.33) 35 (17.5)

More than 3 months ago 66 (35.11) 3 (25) 69 (34.5)

Last month 61 (32.45) 6 (50) 67 (33.5)

Previous STIs 0.681
None 11 (5.85) 1(8.33) 12 (6)
Chlamydia/Gonorrhoea 30 (15.96) 1(8.33) 31 (15.5)

Hepatitis B/C 13 (6.91) 0 (0) 13 (6.5)

Herpes 7(3.72) 1(8.33) 8 (4)

Syphilis 12 (6.38) 0 (0) 12 (6)

Refused to answer 115 (61.17) 9 (75) 124 (62)

Drug use 0.307
No 59 (31.55) 6 (50) 65 (32.66)

Yes 126 (67.38) 6 (50) 132 (66.33)

Refused to answer 2 (1.07) 0 (0) 2 (1.01)

Table 2: Risk factors for C. trachomatis infection

Univariable

Odds ratio 95% Confidence P>z

Interval

Age (years old)
18-29 1.00
30-39 0.10 0.0120-0.7564 0.026
40+ 1.00 0.0000-0.0000 0
Condom use
Always 1.00
Frequently 6.67 1.4791-30.0478 0.014
Sometimes 1.54 0.3349-7.1162 0.578
Never 1.00 0.0000-0.0000 0
Is circumcised (yes) 0.25 0.0747-0.8033 0.02

Multivariable
Odds ratio 95% Confidence P>z

Interval
Age 0.62 0.4224-0.8967 0.011
Is circumcised (yes) 0.01 0.0005-0.3516 0.01
Number of sex partners in the past 30 days
1
2-4 107.45 1.3467-8573.3130 0.036
None 0.69 0.0191-24.9668 0.84
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Table 3: Characteristics of the study population according to N. gonorrhoeae infection status

N. gonorrhoeae N. gonorrhoeae Total p-value
Negative Positive
194 (97) 6 (3) 200
Age group (years old) 0.829
18-24 23 (11.86) 1(16.67) 24 (12)
25-30 81 (41.75) 2 (33.33) 83 (41.5)
31-44 76 (39.18) 3 (50) 79 (39.5)
45+ 14 (7.22) 0 (0) 14 (7)
Level of education 0.047
Primary School 11 (5.67) 0(0) 11 (5.5)
High School 135 (69.59) 2(33.33) 137 (68.5)
University 36 (18.56) 2(33.33) 38 (19)
Refused to answer 12 (6.19) 2(33.33) 14 (7)
Employed 0.615
No 152 (78.35) 4 (66.67) 156 (78)
Yes 42 (21.65) 2 (33.33) 44 (22)
Has a regular sex partner 0.662
No 52 (26.8) 2 (33.33)
Yes 142 (73.2) 4 (66.67)
Cohabiting with partner 0.055
No 120 (61.86) 1(16.67) 121 (60.5)
Yes 69 (35.57) 5(83.33) 74 (37)
Refused to answer 5 (2.58) 0 (0) 5(2.5)
Number of sex partners in last 30 0.4
days
1 94 (48.45) 3(50) 97 (48.5)
2-4 68 (35.05) 1(16.67) 69 (34.5)
>4 8 (4.12) 0 (0) 8 (4)
None 24 (12.37) 2 (33.33) 26 (13)
Partner has other partners 0.496
No 55 (28.35) 1(16.67) 56 (28)
Yes 52 (26.8) 3 (50) 55 (27.5)
Don’t know 87 (44.85) 2 (33.33) 89 (44.5)
Sex practices in the past 30 days 0.034
Anal sex only 69 (35.57) 0(0) 69 (34.5)
Oral sex only 36 (18.56) 4 (66.67) 40 (20)
Oral and anal sex 74 (38.14) 2 (33.33) 76 (38)
None 15 (7.73) 0(0) 15 (7.5)
Condom use 0.133
Always 80 (41.24) 1(16.67) 81 (40.5)
Frequent 24 (12.37) 3 (50) 27 (13.5)
Sometimes 78 (40.21) 2 (33.33) 80 (40)
Never 12 (6.19) 0 (0) 12 (6)
Frequency of group sex 0.001
Sometimes 39 (20.1) 1 (16.67) 40 (20)
Frequently 8 (4.12) 3 (50) 11 (5.5)
One time 56 (28.87) 2(33.33) 58 (29)
Never 91 (46.91) 0 (0) 91 (45.5)
Trades sex for cash 0.032
Sometimes 51 (26.29) 1(16.67) 52 (26)
Frequently 17 (8.76) 2 (33.33) 19 (9.5)
One time 54 (27.84) 3 (50) 57 (28.5)
Never 72 (37.11) 0 (0) 72 (36)
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Has symptoms of STIs

No 95 (48.97)
Yes 92 (47.42)
Refused to answer 7 (3.61)
Circumcised

No 39 (20.1)
Yes 147 (75.77)
Refused to answer 8 (4.12)
HIV status

Negative 126 (64.95)
Positive 55 (28.35)
Did not know status 13 (6.7)
Previously screened for STIs

Never 27 (13.92)
Past 3 months 34 (17.53)
More than 3 months ago 69 (35.57)
Last month 64 (32.99)
Previous STIs

None 12 (6.19)
Chlamydia/Gonorrhoea 28 (14.43)
Hepatitis B/C 12 (6.19)
Herpes 8(4.12)
Syphilis 12 (6.19)
Refused to answer 122 (62.89)
Drug use

No 63 (32.64)
Yes 129 (66.84)
Refused to answer 1(0.52)

0.178
2 (33.33) 97 (48.5)
3 (50) 95 (47.5)
1 (16.67) 8 (4)
0.033
1 (16.67) 40 (20)
3 (50) 150 (75)
2 (33.33) 10 (5)
0.082
3 (50) 129 (64.5)
1 (16.67) 56 (28)
2 (33.33) 15 (7.5)
0.141
2 (33.33) 29 (14.5)
1 (16.67) 35 (17.5)
0 (0) 69 (34.5)
3 (50) 67 (33.5)
0.182
0 (0) 12 (6)
3 (50) 31 (15.5)
1 (16.67) 13 (6.5)
0 (0) 8 (4)
0 (0) 12 (6)
2 (33.33) 124 (62)
0.055
2 (33.33) 65 (32.66)
3 (50) 132 (66.33)
1 (16.67) 2 (1.01)

After performing further adjustments, in the
multivariable model, being between the ages of 30-
39 years old still reduced the risk of acquiring C.
trachomatis infection (OR: 0.62, 95% CI: 0.4224-
0.8967, p=0.011). Similarly, being circumcised
reduced the risk of infection (OR: 0.01, 95% CI:
0.0005-0.3516, p=0.01). Having between 2-4 sex
partners in the past 30 days increased the risk of
testing positive for infection (OR: 107.45, 95% CI:
1.3467-8573.3130, p=0.036) (Table 2).

Factors significantly associated with testing N.
gonorrhoeae positive

The prevalence of N. gonorrhoeae in the study
population was 3% (6/200). According to the
analysis, an equal proportion of men who tested
positive for N. gonorrhoeae (33.3%) had attended
High school and University and this was significant,
p=0.047. A high proportion of men (83.3%) were
cohabiting with their sex partners, cohabitation
status was significantly associated with testing
positive for infection, p=0.05. A high proportion of

men (66.7%) had engaged in oral sex and 33.3% had
engaged in anal sex and this was significant,
p=0.034. In addition, a high proportion of men were
engaging in group sex frequently, p=0.001. A high
proportion of men (50%) were also engaging in sex
for cash frequently, p=0.032. A high proportion of
men (50%) who tested positive for infection were
circumcised, p=0.033. A high proportion of men
(50%) who tested positive for infection were also
drug users, p=0.055 (Table 3).

Factors significantly associated with access to
care according to C. trachomatis and N.
gonorrhoeae status

According to the analysis, the majority of the men
who tested positive for C. trachomatis (66.7%) were
not aware of the sexual health services offered by the
clinics in the city and this was significant, p=0.002.
Of the men who tested positive for N. gonorrhoeae,
50% reported that they would prefer to access care
from a General Practitioner based in a surgery,
p=0.042. In addition, 33.3% of the men believed that
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Table 4: Factors associated with access to care according to C. trachomatis and N. gonorrhoeae status

Sexually transmitted infections among South African MSM

C. trachomatis C. trachomatis Total
Negative Positive
n (%) n (%) n (%) p-value
Aware of sexual health clinics in the city 0.83
No 35 (18.62) 2 (16.67) 37 (18.5)
Yes 148 (78.72) 10 (83.33) 158 (79)
Refused to answer 5 (2.66) 0 (0) 5 (2.5)
Aware of sexual health services offered by 0.002
clinics
No 36 (19.15) 8 (66.67) 44 (22)
Yes 139 (73.94) 4 (33.33) 143 (71.5)
Refused to answer 13 (6.91) 0 (0) 13 (6.5)
Prefer to seek care from General 0.756
Practitioner at surgery
No 46 (24.47) 4 (33.33) 50 (25)
Yes 117 (62.23) 7 (58.33) 124 (62)
Don’t know 25 (13.3) 1(8.33) 26 (13)
Comfortable disclosing sexual orientation to 0.158
health care worker
No 34 (18.09) 5 (41.67) 39 (19.5)
Yes 146 (77.66) 7 (58.33) 153 (76.5)
Refused to answer 8 (4.26) 0(0) 8 (4)
Experienced stigma 0.171
No 85 (45.21) 9 (75) 94 (47)
Yes 96 (51.06) 3(25) 99 (49.5)
Refused to answer 7(3.72) 0(0) 7 (3.5)
Fear stopped you from accessing health care 0.546
No 91 (48.4) 6 (50) 97 (48.5)
Yes 90 (47.87) 5 (41.67) 95 (47.5)
Refused to answer 7(3.72) 1(8.33) 8 (4)
Having a trusted and flexible sexual health 0.996
clinic will encourage access to care
Do not know 17 (9.04) 1(8.33) 18 (9)
No 139 (73.94) 9 (75) 148 (74)
Yes 32 (17.02) 2 (16.67) 34 (17)
N.  gonorrhoeae N. gonorrhoeae Total p-value
Negative Positive
194 (97) 6 (3) 200
Aware of sexual health clinics in the city 0.416
No 35 (18.04) 2(33.33) 37 (18.5)
Yes 154 (79.38) 4 (66.67) 158 (79)
Refused to answer 5 (2.58) 0 (0) 5(2.5)
Aware of sexual health services offered by 0.431
clinics
No 43 (22.16) 1(16.67) 44 (22)
Yes 139 (71.65) 4 (66.67) 143 (71.5)
Refused to answer 12 (6.19) 1(16.67) 13 (6.5)
Prefer to seek care from General 0.042
Practitioner at surgery
No 50 (25.77) 0(0) 50 (25)
Yes 121 (62.37) 3 (50) 124 (62)
Don’t know 23 (11.86) 3 (50) 26 (13)
Comfortable disclosing sexual orientation to 0.493
health care worker
No 39 (20.1) 0(0) 39 (19.5)
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Yes 147 (75.77)
Refused to answer 8 (4.12)
Experienced stigma

No 90 (46.39)
Yes 98 (50.52)
Refused to answer 6 (3.09)
Fear stopped you from accessing health care

No 94 (48.45)
Yes 93 (47.94)
Refused to answer 7 (3.61)
Having a trusted and flexible sexual health

clinic will encourage access to care

No 18 (9.28)
Yes 146 (75.26)
Don’t know 30 (15.46)

6 (100) 153 (76.5)
0(0) 8 (4)
0.075
4 (66.67) 94(47)
1(16.67) 99 (49.5)
1 (16.67) 7(3.5)
0.242
3 (50) 97 (48.5)
2 (33.33) 95 (47.5)
1(16.67) 8 (4)
0.02
0(0) 18 (9)
2 (33.33) 148 (74)
4 (66.67) 34 (17)

Table 5: Factors related to accessing to health care

services by the study population

Factors related to access to care

Overall
(N=200)

Aware of sexual health clinics in the
city

No

Yes

Refused to answer
Aware of sexual
offered by clinics
No

Yes

Refused to answer
Comfortable  disclosing  sexual
orientation to health care worker
No

Yes

Refused to answer

Prefer to seek care from General
Practitioner at surgery

No

Yes

Don’t know

Experienced stigma

No

Yes

Refused to answer

Fear stopped you from accessing
health care

No

Yes

Refused to answer

Having a trusted and flexible sexual
health clinic will encourage access to
care

Do not know

No

Yes

health services

37 (18.5%)
158 (79%)
5 (2.5%)

44 (22%)
143 (71.5%)
13 (6.5%)

39 (19.5%)
153 (76.5%)
8 (4%)

50 (25%)
124 (62%)
26 (13%)

94 (47%)
99 (49.5%)
7 (3.5%)

97 (48.5%)
95 (47.5%)
8 (4%)

34 (17%)
18 (9%)
148 (74%)

having a trusted and flexible sexual health clinic will
encourage access to care and this was significant,
p=0.02 (Table 4).

Barriers and facilitators to accessing care

The majority of the MSM were aware of sexual
health clinics in the city (79%). In addition, the
majority of the MSM (71.5%) were aware of the
services that these clinics could provide to them.
However, the majority of the MSM (62%) reported
that they would prefer to seek care from a General
Practitioner at a surgery. A high proportion, 76.5%
reported that they would be comfortable disclosing
their sexual behaviour to health care workers and
58.3% believed that their confidentiality would be
protected. Almost half of the MSM, 49.5% had
experienced stigma based on their sexual behaviour
and 47.5% reported being afraid to go to health care
centres due to stigma. The majority, 74% reported
that having a trusted health care facility for MSM
would encourage them to access care (Table 5).

Discussion

This study aimed to estimate the prevalence of N.
gonorrhoeae and C. trachomatis among MSM living
in Durban, South Africa. In this study, the
prevalence of the individual STIs investigated
among MSM were as follows: N. gonorrhoeae 3.0%
and C. trachomatis 6.0%. The prevalence of C.
trachomatis and N. gonorrhoeae observed in this
study are consistent with those reported in a study
among MSM in Marrakech which reported a
prevalence of 6.3% for C. trachomatis and 2.4% for
N. gonorrhoeae*. Prevalence estimates from our
study are also similar to those found in another study
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conducted among MSM in Tanga where prevalence
rates of 7.5% and 2.5% were reported for chlamydia
and gonorrhoea respectively®. Similarly, a study
conducted among MSM in Hong Kong, reported a
prevalence of 4.7% for C. trachomatis and 0.2% for
N. gonorrhoeae®. In other reported studies, C.
trachomatis prevalence rates ranged from 2.2% to
26.0%*47°1 while prevalence estimates for N.
gonorrhoeae ranged from 1.0% to 16.09%254752-54,

Results from our study show that C.
trachomatis is the most prevalent bacterial STI
among MSM in South Africa. This is in line with
previous studies conducted in South Africa®*2,
Evidence from a systematic review by Dewart et al.
has shown that although chlamydia and gonorrhoea
are the most prevalent STIs among MSM, chlamydia
is more prevalent when compared with
gonorrhoea®. In South Africa, a study carried out in
adult men and women found that amongst 15-49
year olds, men had more cases of C. trachomatis
than women while the number of new cases of
gonorrhoea was similar in both groups®. Another
study conducted in Nairobi, Kenya among tertiary
student MSM, reported a higher prevalence of
chlamydia®. Studies among community-recruited
MSM have also shown that infection with
gonorrhoea are far less common than chlamydia
infection®”8, Contrasting trends, however, have
been reported in other areas. For instance, in
England, MSM were most likely to contract N.
gonorrhoeae than any other STI®. A study
conducted by Ribeiro et al. in a population of MSM
reported a prevalence rate of 10.75% for gonorrhoea
and 7.59% for chlamydia®®. Another study among
MSM conducted in the city of Agadir in 2020
reported an overall prevalence of 11.3% and 13.3%
for C. trachomatis and N. gonorrhoeae
respectively®®. The predominant asymptomatic
presentation of C. trachomatis which allows for
longer duration of infection and subsequent
transmission, may be responsible for the high
prevalence of the infection worldwide®®¢?,

The current standard for the management of
STIs (chlamydia, gonorrhoea, syphilis and
trichomoniasis) in South Africa and other
developing countries is the syndromic approach,
which depends on patients presenting with signs and
symptoms for presumptive diagnosis and treatment
of STIs without the use of laboratory tests®. This is
especially concerning in low- and middle-income

Sexually transmitted infections among South African MSM

nations, which frequently have high-risk sexually
active populations®. In this study, a considerable
number of MSM who tested positive with N.
gonorrhoeae and C. trachomatis infections were
asymptomatic. These findings suggest that
syndrome-based STI management is an inadequate
approach for reducing the burden of STIs in MSM,
as this screening approach can create a false sense of
security in asymptomatic patients, favouring the
progression of silent STIs towards irreversible
complications™.

Of the MSM who reported previous history
of STlIs, 32% (64/200) reported that they had been
diagnosed with at least one ST1 in the past. A study
conducted by Budkaew et al. reported that a
participant’s previous history of diagnosed STIs was
significantly associated with urethral gonorrhoeal
infection®, Similarly, findings from other studies
indicated that asymptomatic gonorrhoea or
chlamydia infection was associated with a past
exposure with at least one STI infection4’4%64,
Bacterial STIs have been identified as a potential
driver of HIV infection in MSM®¢, Several studies
have established among MSM the association
between STIs and increased risk of HIV infection®”-
69, A retrospective study conducted in San Francisco
demonstrated that two or more prior rectal
gonorrhoea or chlamydia infections among MSM
were associated with 8 times increased risk of HIV
seroconversion?’. Furthermore, a study by Harney et
al. found that a cumulated history of rectal
gonorrhoea infection increased the risk of
subsequent HIV infection among MSM™,

Several risk factors such as unprotected
sex’t,  younger age’t’23,  multiple  sex
partners?t717475  transactional sex and substance
use®®*37 have been found to be associated with
chlamydia and gonorrhoea infections. Knowledge of
these associated risk factors are important as they
play a crucial role in designing effective control
measures’’. In this present study, a range of factors
were found to be associated with C. trachomatis
and/or N. gonorrhoeae infections. We found that sex
for cash and drug use were associated with testing
positive for gonorrhoea. We hypothesize that this
observed association is due to drug effects which
impairs judgement and contribute to risky sexual
behaviours thereby increasing the likelihood of
STIs. A similar study reported that inhaled drug use
was significantly associated with higher rates of
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gonorrhoea and chlamydia infections®®. Other
studies have found that MSM having sexual contact
with individuals who exchanged sex for money or
drugs was significantly associated with high
prevalence of gonorrhoea®* ™, Persons who transact
sex are not likely to be able to negotiate safe sex due
to fear of losing out on transactional benefits’®. This
places them at risk of an infection.

Previous studies have indicated that low
level of education is associated with acquiring
STIs®7%, This may be attributed to risk taking
behaviour among the people with low education®?. In
our study however, 58.3% of MSM who tested
positive for C. trachomatis had a university
education (p=0.006), and of the men who tested
positive for N. gonorrhoeae, an equal proportion
(33.3%) attended high school and university
(p=0.047). This finding, may be as a result of the
unwillingness of MSM in seeking care due to stigma
and discriminatory attitudes of healthcare workers
which limits the uptake of health services®
irrespective of educational status.

Engaging in anal/oral sex was also found to
be significantly associated with testing gonorrhoea
positive in this study. Engaging in anal/oral sex also
showed a borderline significance with testing
positive for C. trachomatis in our study. Previous
studies in MSM have shown that anal sex is
associated with anorectal gonorrhoea®®. Other
studies however have shown that anal sex is not
associated with anorectal chlamydia in MSM®#°, In
contrast, other STls, including chlamydia, have been
shown to be frequently transmitted through oral-
genital or oral-rectal pathways®®.

Our study found that a high proportion of
MSM engaged in group sex. Previous studies from
Australia, the United Kingdom and the United States
have documented that group sex was common
among MSM®&- Other studies have shown that
between 25% and 55% of MSM who participate in
group sex engaged in condomless anal sex®, and
were susceptible to contracting and transmitting
STIs**%, The relationship between group sex
participation and STIs have also been discussed in
previous studies®®®, In this study, group sex was
significantly associated with testing positive for N.
gonorrhoeae. A study by Rice et al. reported that
participation in group sex was associated with more
than twofold increased prevalence of N. gonorrhoea
infection, but not with chlamydia®. According to

Sexually transmitted infections among South African MSM

van den Boom et al., group sex may be a higher-risk
setting for the acquisition of STIs such as
gonorrhoea®.

A high proportion of MSM in our study
were cohabiting with their sex partners.
Furthermore, we found that cohabitation status was
significantly associated with testing positive for N.
gonorrhoeae. It has been reported that cohabiting
and/or married MSM were less likely to use condom
than not cohabiting/unmarried MSM®. More so,
MSM who have sex in a married or cohabiting
relationship are more likely to be monogamous or
believe their partner is, which may cause them to
believe they are less likely to contract HIV and
STIs!%291  Previous research have indicated that
MSM in committed relationships may see condoms
as limiting sexual intimacy and indicating mistrust
of a partner'®,

With respect to condom use, MSM who
reported frequent use of condoms in this study were
at increased risk of acquiring C. trachomatis
infection (OR: 6.67, 95% CI: 1.4791-30.0478,
p=0.014). A similar study among MSM in Lisbon
demonstrated that despite the consistent use of
condom during anal sex, gonorrhoea and chlamydia
transmission still occurred®. Our finding was
however not consistent with reports from other
studies where condom use significantly decreased
the prevalence of chlamydia and gonorrhoea®%,
Although an invaluable tool in combating HIV,
condom effectiveness in preventing other STIs has
increasingly been questioned® since it does not
adequately prevent infection caused by Hepatitis A
virusi®,

With regards to circumcision, half of the
MSM population who tested positive for N.
gonorrhoeae infection were circumcised (p=0.033).
For C. trachomatis, in the adjusted analysis, being
circumcised was shown to reduce the risk of
infection (OR: 0.01, 95% CI: 0.0005-0.3516,
p=0.01). There are inconsistent reports on the effect
of circumcision on the incidence of STIs!®
However, there is convincing evidence to show that
male circumcision reduces the risk of HIV and STI
infection®®1%7 A" systematic review and meta-
analysis conducted by Yuan et al., reported the
association between male circumcision and HIV and
other STls among MSM in low- and middle-income
countries. The authors found that circumcision was
associated with 23% reduced odds of HIV
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infection®®, Similarly, a meta-analyses conducted
by Sharma and colleagues found that voluntary
medical male circumcision (VMMC) may well
reduce the risk of HIV infection by 20% among
MSM?%  Uncircumcised men can be at increased
risk of STIs by reason of entry of pathogens through
the inner surface of the foreskinl®. A study
conducted in Rustenburg, South Africa among
circumcised and uncircumcised adult males reported
that the prevalence of STIs was lower in the
circumcised participants compared with those who
were uncircumcised'®. Furthermore, in a cohort
study by Diseker et al., uncircumcised men were
significantly more likely to have gonorrhoea than
circumcised men'!!, As an approach to preventing
HIV and other STls, the World Health Organization
now recommends VMMC as one of the key
prevention strategies!*2,

In this study, our analysis found that
younger age was significantly associated with
testing positive for C. trachomatis. Most cases of
chlamydia infection were found in MSM aged 25-30
years. This finding is in agreement with several
previous studies which demonstrated that younger
age was associated with having chlamydia and/or
gonorrhoea infections?:2>73113114 = Thjs observed
trend might be due to younger populations engaging
in sexual practices with greater number of sexual
contacts, as well as a higher probability of infection
among those contacts''®. Age was also associated
with the risk of acquiring C. trachomatis in this
study. In the univariate analysis conducted in our
study, results show that being between the ages of
30-39 years old reduced the risk of acquiring
chlamydia infection (OR: 0.10, 95% CI: 0.0120-
0.7564, p=0.026). After further adjustments, being
within the age range 30 - 39 years old still reduced
the risk for infection with C. trachomatis in the
multivariate analysis (OR: 0.62, 95% CI: 0.4224-
0.8967, p=0.011). A study conducted by Cunha et al.
in a population of MSM in Brazil showed that for
every additional 10 years of age, the prevalence of
having at least one STI decreased by 22%!%¢. On the
other hand, Several other studies have shown that
younger age is associated with an increased risk for
STI diagnosis™*Y,

Having multiple sex partners increases the
likelihood of encountering an infected partner's,
Having multiple sexual contacts has also been
shown to predispose MSM to multiple concurrent
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STIs™% In the adjusted analysis conducted in our
study, we found that MSM having between 2 to 4
sex partners in the past 30 days increased the risk of
testing positive for C. trachomatis infection (OR:
107.45, 95% CIl: 1.3467-8573.3130, p=0.036).
Findings from a similar study by Ribeiro et al.,
reported a significant association between infection
and having a higher number of concurrent sex
partners?. Similarly, a study conducted in the United
States found that MSM who reported multiple sexual
partners had an increased risk of incident bacterial
STIs!?°, Other studies on MSM have indicated that
having multiple sex partners is associated with
having anorectal chlamydia and gonorrhoea
infections?: 74114,

Majority of MSM in this study were
generally well-informed about sexual health clinics
in Durban and the services they provide. However, a
high proportion (62%) of these participants would
rather seek care from a general practitioner (GP) at a
surgery. Half of the MSM who tested positive for N.
gonorrhoeae preferred to access care from a GP
based in a surgery (p=0.042). A study by Lea et al.,
reported that some gay men preferred accessing
sexual health care via their GP due to ease of access
and concerns about anonymity*?,

Research has indicated that MSM
oftentimes experience discrimination from public
sector healthcare workers'??123, which negatively
affects health-seeking behaviours!?*. In this study,
almost half of the MSM reported being stigmatized
based on their sexual behaviour while 47.5%
reported being afraid to visit a health care clinic due
to stigma. On the contrary, 58.3% believed that their
confidentiality would be protected. A study in
Vietnam reported that sexual stigma contributed to
MSM’s reluctance to actively access healthcare
services!®, Studies conducted in Africa have also
highlighted on a number of challenges that MSM
experience in accessing adequate medical care
including negative patient-provider relationships*?®-
128 A survey on stigma, health care access, and HIV
knowledge among MSM conducted in Malawi,

Namibia, and Botswana observed strong
associations  between MSM  health-seeking
behaviour and  stigma/discrimination  from

healthcare workers'?, Similarly, a study conducted
in South Africa among MSM utilizing health
services in South African cities found that stigma,
discrimination, and negative health worker attitudes
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were major barriers to accessing health services'?.
Another study conducted in the South African cities
of Bloemfontein and Mafikeng stated lack of
confidentiality and concern around negative
treatment from healthcare workers as reasons for
MSM’s reluctance to seek public sector healthcare
and fear of disclosing their behaviours®.

The strength of this study is that it fills a gap
in the literature on the prevalence and risk factors
associated with C. trachomatis and N. gonorrhoeae
infection among MSM in South Africa as well as
identified barriers to accessing healthcare services.
A major limitation of this study is that it did not test
for anorectal C. trachomatis and N. gonorrhoeae.
Prevalence may have been substantially higher had
the test been included. Data on demographic and
behavioural characteristics as well as symptoms
were self-reported, and as such might be subject to
both recall and/or social desirability biases. Finally,
although certain risk factors were identified to be
associated with C. trachomatis and N. gonorrhoeae
prevalence, the cross-sectional nature of the study
limited inferences about the direction of causality.

Conclusion

Our study provides evidence of ST prevalence rates,
particularly the high rates of C. trachomatis
infection among MSM resident in Durban. It also
confirms previous research that C. trachomatis is the
most common ST1 among MSM in South Africa. A
few MSM who tested positive for N. gonorrhoeae
and C. trachomatis infections were asymptomatic.
This poses a treatment challenge since South Africa
employs the syndromic management approach. The
majority of MSM positive for C. trachomatis were
between 25-30 years of age. A high proportion
frequently engaged in group sex and tested positive
for N. gonorrhoeae. A few factors were significantly
associated with both C. trachomatis and N.
gonorrhoeae infections. Fear and stigma were the
main barriers to seeking medical care in this study.
The results of this study not only contribute to the
body of information showing the high burden of
STIs in MSM populations worldwide!!, but also
calls for more attention to be paid to younger MSM
and healthcare workers’ unfavourable attitudes
towards this key population. Also, MSM in South
Africa should be given priority in the delivery of
interventions for the treatment and prevention of
STls.
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