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Abstract

Introduction: As we approach the  fourth decade with human immunodeficiency virus (HIV), 
a  plethora of prevention interventions have been tried; however, prevention of new infections 
among women remain poorly understood and current behavioral change interventions are simply 
not working. 
Material and methods: We investigate whether women’s sexual behavior risks vary by age cohort, and 
the effect of this on HIV and sexually transmitted infections (STI) incidence of women enrolled in 
the South African Carraguard HIV prevention trial, using Cox proportional hazard models.  
Results: Relative to women born in the 1960s or earlier, HIV incidence was approximately twice 
as high compared to women born in the 1970s (adjusted hazard rate [aHR]: 1.91; 95% confidence 
interval [CI]: 1.04-3.48; p < 0.001). Women in the youngest 1980s cohort had the highest risk of 
HIV infection (aHR: 3.77; 95% CI: 2.25-6.32; p < 0.001). Similarly, women in the 1980s relative to 
the oldest (≤ 1960s) cohort had significantly higher hazards of acquiring STIs (aHR: 1.51; 95% CI: 
1.16-1.96; p = 0.002), had a higher frequency of partner changes, higher coital frequency, higher 
proportion having had sex for money, to have an older partner, and less likely to have a circumcised 
partner.
Conclusions: Our findings show HIV and STIs incidence remains highest amongst younger com-
pared to older age cohorts, despite decades of STI/HIV risk-reduction interventions. Research 
is urgently needed to understand why after so many decades of socio-behavioral interventions 
little appears to have changed in the behavior of young women; instead, there appears to even be 
a glamorization of risky behaviors such as having older male sexual partners commonly called 
‘blessers’. 
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assess the  efficacy of a  microbicide gel in preventing HIV 
infection among women [33]. The Population Council, Car-
raguardTM trial was conducted at three locations in South 
Africa: Isipingo (Durban), Soshanguve (Pretoria), and Gu-
gulethu (Cape Town). In brief, Carraguard enrolled sexual-
ly-active, HIV-negative, 16 years and older women. Partici-
pants completed an interviewer-administered questionnaire 
on demographics and sexual behavior. Women were seen at 
the  study clinic at screening, enrolment, month 1, month 
3, and every 3 months thereafter for 9-24 months. Women 
had pre-test, an  HIV test, and post-test counselling at all 
visits (except enrolment). At screening and every 3 months, 
or when clinically indicated, women were tested for STIs 
(Chlamydia trachomatis, Neisseria gonorrhoeae, syphilis, and 
Trichomonas vaginalis). Throughout the  study, all women 
both in the experimental and placebo arms received risk-re-
duction counselling and use of male condoms, which were 
provided. The  study took place between March 2004 and 
March 2007. All protocols and informed consent forms were 
approved by the Biomedical Research Ethics Committee at 
the  University of KwaZulu-Natal, and the  various study- 
specific Institutional Review Boards. 

Statistical analyses 

Here, we analyze data collected from 1,456 (n = 730 ex-
perimental, n = 726 placebo) women at the Durban research 
site. Participants were grouped into four birth-cohorts:  
(1) before 1960, (2) 1960-1969, (3) 1970-1979, and (4) 1980-
1989. In the  survival analyses, participants in the first two 
cohorts were combined into one cohort (1960s or earlier) 
given the small numbers born before 1960. We first present 
descriptive statistics to explore socio-demographic and be-
havioral characteristics of women in each birth cohort. We 
then used survival analyses and Cox proportional hazards 
models to calculate hazard ratios and 95% confidence in-
tervals for incidence of HIV and STIs across the four birth 
cohorts, adjusted for socio-demographic, and behavioral 
factors and interaction terms. 

Control variables 

Socio-demographic 

Marital status: Marital status was categorized into married 
(0) or never married (1). The former included the very negli-
gible proportion of separated, divorced, or widowed women. 

Steady sexual partner: As per study protocol, all partic-
ipants had to have a sexual partner. This was categorized 
as either a  steady partner (1) or non-steady partner (0), 
where a steady sexual partner was anyone the participant 
had sex with on a regular basis in the  last three months. 
We further included whether steady partner was circum-
cised (1) or not (0), condom use (1) or not (0) with steady 
partner, number of sexual partners in the  last 3 months  
(1, 2 or  ≥  3 partners), and change of partners during 
the study (yes/no). 

Introduction

High human immunodeficiency virus (HIV) transmis-
sion rates persist as a  global challenge [1] and women re-
main more vulnerable than men to acquire HIV infection [2]. 
Women’s increased vulnerability to HIV infection is mul-
tifactorial and encompasses biological, structural, and be-
havioral factors like being in sexual partnerships with high-
risk older men [3], concurrent relationships [4, 5], and low  
condom use due to inability to negotiate safer sex [6, 7]. 
Structural factors like gender-based violence [8] and poor 
income [9] also contribute to women’s increased risk of HIV. 
This is compounded by lack of effective woman-controlled 
biomedical HIV prevention tools [10-14]. Since discovery of 
HIV in the 1980s, great strides have been made to increase 
understanding of transmission and treatment. As we ap-
proach the  fourth decade with HIV, a  plethora of preven-
tion interventions have been tried. The persistently high-rate 
of HIV infections in particular age groups like adolescents 
[2, 15-17], however, suggests prevention of new infections 
among women remains poorly understood and current in-
terventions are simply not working. 

While it is important to examine and design interven-
tions targeting individual-level factors of risky sexual be-
havior, it may not be adequate to bring about the  needed 
large-scale socio-behavioral change for a significant STI and 
HIV infection decline. Literature suggests population-level 
cohort or time-periods social norms may be more import-
ant determinants of socio-behavioural change than period 
or age effect norms [18-21]. Unfortunately, cohort effects 
are usually not part of many recommendations and inter-
ventions suggested to date to combat high HIV/STIs rates 
in younger women [12, 22-31]. Most of these recommen-
dations or interventions reinforce targeting young women 
before coital debut and emphasize sexual health education 
for young people for prevention [28, 32]. It is imperative to 
ascertain differences in risky behavior patterns in different 
birth cohorts as it is likely to impact the effectiveness of pro-
posed preventative interventions, which presently tend to 
emphasize individual-level and not cohort effects. 

Limited studies have investigated the  effect of an  era 
that one was born in on the  incidence of HIV or sexual-
ly transmitted infections (STIs) in South African women. 
To help close this gap, we investigate in this study whether 
sexual behavior risks of women vary by time period de-
fined by date of birth, and the effect of this on HIV and STI 
incidence of women enrolled in a South African HIV pre-
vention trial. We hypothesize that there are cohort effects 
in sexual behavior patterns and HIV risk among women in 
South Africa. 

Material and methods 
Study participants and procedures 

Data for this analysis came from a  randomized, pla-
cebo-controlled, double-blinded clinical trial designed to 
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Contraceptive use: We included contraceptive method 
used at screening: male/female condoms (1), long-term in-
jectables (2), oral pills (3), sterilization (4), and none (5). 

Sexual behavior 

Coital frequency in last two weeks: This was categorized 
as: 1, 2, or ≥ 3. It was later dichotomized as ≥ 3 (1) or < 3 (0). 

Sexual violence: We included women who had ever been 
abused (yes/no) or ever been forced to have sex (yes/no). We 
also included whether the woman had ever had sex for money 
(yes/no). 

Sexual practices: Sexual expressions over the generations 
are likely to have gone through some major transformation. 

To test for this, we included frequency of reporting anal or 
oral sex among study participants. The cut-point of ≥ 10% 
of visits with unprotected anal or oral sex was considered as 
risky sexual behavior. We further considered the frequency 
and consistency of condom use post enrolment. This was 
categorized as condom use reported in ≥ 50% or in 100% of 
post-enrolment visits. 

Outcome variables 

STIs and HIV incidence: Incidence of STIs and HIV 
were main outcomes. Since some STIs could be recur-
rent events, time to first positive was considered for any 
of the STIs (Chlamydia trachomatis, Neisseria gonorrhoeae, 

Table 1. Socio-demographic characteristics and study product use by birth cohort 

Variable, n (%)
≤ 1959 1960-1969 1970-1979 1980+ 

p-value 
122 (100) 318 (100) 401 (100) 615 (100)

Never married 42 (34.43) 160 (50.31) 285 (71.07) 587 (95.45) < 0.001

Has steady partner 122 (100) 317 (99.69) 400 (99.75) 611 (99.35) 0.639

Condom used with steady partner at last sex act 19 (15.57) 78 (24.53) 125 (31.17) 208 (33.82) < 0.001

Changed partner(s) during study 7 (5.74) 21 (6.6) 45 (11.22) 76 (12.36) 0.014

Coital frequency in last 2 week before screening: 3+ 40 (32.79) 131 (41.19) 178 (44.39) 190 (30.89) < 0.001

Ever had forced sex 20 (16.39) 61 (19.18) 51 (12.72) 63 (10.24) 0.001

Ever had sex for cash 2 (1.64) 11 (3.46) 11 (2.74) 16 (2.6) 0.750

Partner circumcised 31 (25.41) 87 (27.36) 107 (26.68) 120 (19.51) 0.015

Number of sexual partners in last 3 months at screening

0.155
1 115 (94.26) 289 (90.88) 378 (94.26) 567 (92.2)

2 6 (4.92) 17 (5.35) 19 (4.74) 37 (6.02)

3+ 1 (0.82) 12 (3.77) 4 (1) 11 (1.79)

Age difference with steady partner

< 0.001
Younger 23 (19.0) 56 (17.2) 32 (8.0) 9 (1.5)

Peer (0-4 years) 62 (51.2) 130 (41.1) 208 (52.0) 339 (55.5)

Older (≥ 5 years) 36 (29.8) 130 (41.1) 160 (40.0) 263 (43.0)

Contraception used as screening

< 0.001

Male condom 13 (10.66) 29 (9.12) 49 (12.22) 106 (17.24)

Long term (injectable) 4 (3.28) 68 (21.38) 182 (45.39) 304 (49.43)

Female sterilization 40 (32.79) 96 (30.19) 35 (8.73) 4 (0.65)

Oral pills 1 (0.82) 16 (5.03) 30 (7.48) 32 (5.2)

None 64 (52.46) 109 (34.28) 105 (26.18) 169 (27.48)

% visits unprotected anal sex (≥ 10%) 6 (4.92) 13 (4.09) 26 (6.48) 26 (4.23) 0.359

% visits unprotected oral sex (≥ 10%) 9 (7.38) 22 (6.92) 64 (15.96) 107 (17.4) < 0.001

Condom use at baseline 44 (30.77) 45 (30.77) 46 (30.77) 47 (30.77) < 0.001

% visits condom used post enrolment

≥ 50% 71 (58.2) 183 (57.55) 253 (63.09) 413 (67.15) 0.020

100% 29 (23.77) 89 (27.99) 129 (32.17) 204 (33.17) 0.114

% visits condom and gel post enrolment

≥ 50% 70 (57.38) 178 (55.97) 243 (60.6) 397 (64.55) 0.062

100% 22 (18.03) 74 (23.27) 108 (26.93) 171 (27.8) 0.091
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(19.0%) had a younger sexual partner; previous studies have 
tended to present having younger partners as a  problem of 
older men (Table 1). 

With regard to other sexual behavior patterns at screen-
ing and post-enrolment, a higher proportion of women in 
the two middle birth cohorts relative to those in the oldest 
and the youngest birth cohorts reported a higher frequency 
of 3 or more coital acts in the two weeks prior to screening. 
Only a  small proportion of participants reported anal sex 
acts, with no significant differences by birth cohort. Howev-
er, oral sex acts were significantly more frequently reported 
among the younger (1970-1979 and 1980-1989) than among 
the older cohorts (< 1960 and 1960-1969). 

Risk of HIV infection by birth cohort 

As shown in Figure 1, there was a linear trend in the in-
cidence rates of HIV among women by birth cohort in this 
study. The HIV incidence rate in the 1980s cohort was nearly 
4-times as high as in the ≤ 1960’s cohort. Table 2 presents 
the unadjusted and adjusted hazard ratios for risk of HIV ac-
quisition by birth cohort: adjusted for having a steady part-
ner, coital frequency, ever been forced sex, ever been abused, 
number of partners in last 3 months, partner being circum-
cised, and condom use at last sex activity. 

Relative to women born in the ≤ 1960s, unadjusted haz-
ard ratios of HIV infection increased for each successive 
birth cohort. This remained the case even after adjusting for 
socio-demographic and behavioral factors. Women born in 
the 1970s had nearly two-fold increased odds of HIV acquisi-
tion compared to women in the ≤ 1960s (p = 0.035). Whereas 
being born in the 1980s was associated with an approximate-
ly four-fold increased hazards of HIV infection compared to 
the ≤ 1960s (p < 0.001). 

Risk of sexually transmitted 
infections by birth cohort 

Figure 2 shows the  hazards of acquiring various STIs 
including HIV for women born in the  1970s referent to 

syphilis, and Trichomonas vaginalis). As previously done 
[33], time to HIV seroconversion in days and then woman- 
years was calculated as time from one plus enrolment date 
to an estimated seroconversion date, where the  serocon-
version date was taken to be the  midpoint between first 
positive and last negative dates (regardless of missed visits). 
For right-censored, woman-years of exposure were calcu-
lated as time from enrolment date plus one to last visit date. 

Results 
Socio-demographic and behavioral 
characteristics by birth cohort 

A total of 1,456 predominantly Black South African wom-
en born between 1939 and 1989 were included in this analysis. 
As shown in Table 1, n  =  122 (8.4%) were categorized into 
the < 1,960 cohort; n = 318 (21.8%) 1960-1969 cohort; n = 401 
(27.5%) 1970-1979 cohort, and the majority n = 615 (42.2%) 
into the 1980-1989 cohort. There were statistically significant 
differences in marital status by birth cohorts. Nearly every-
one in the 1980-1989 cohort was never married, whereas only 
a  third of the < 1960 cohort were never married. However, 
despite such differences in marital status, more than 99% of all 
participants had a steady sexual partner. The levels of steady 
partner changes and use of condoms with steady partner at last 
sex were statistically significantly higher among the younger 
cohorts (1970-1979 and 1980-1989) compared to the  older 
cohorts (< 1960 and 1960-1969). Nevertheless, the proportion 
of women to have ever experienced forced sex from a steady 
partner was nearly twice as high in the older, compared with 
the younger cohorts. Women in the older birth cohorts were 
in addition more likely to report having a circumcised steady 
partner. There were also interesting patterns in age differences 
between the women and their regular partners in the different 
cohorts. Majority of young women in the 1980s cohort either 
had a partner within 0-4 years (peer) (68.7%) or an older part-
ner (29.8%), but majority in the oldest cohort (≤ 1960s) had 
a peer partner (51.3%) or an older partner (30.7%). Crucially 
though, approximately 1 in 5 of women in the oldest cohort 

Table 2. Unadjusted and adjusted hazard ratios of acquiring human immunodeficiency virus (HIV) and sexually transmitted 
infections (STI) infections by birth cohort 

Birth cohorts HIV unadjusted hazard ratio (95% CI) p-value HIV adjusted* hazard ratio (95% CI) p-value

≤ 1969 1.00 1.00

1970-1979 1.85 (1.02-3.37) 0.043 1.91 (1.04-3.48) 0.035

1980s 3.62 (2.18-6.01) < 0.001 3.77 (2.25-6.32) < 0.001

Birth cohorts STI** unadjusted hazard ratio (95% CI) p-value STI** adjusted hazard ratio (95% CI) p-value

≤ 1969 1.00 1.00

1970-1979 0.86 (0.64-1.18) 0.335 0.85 (0.63-1.15) 0.291

1980s 1.56 (1.20-2.01) 0.001 1.51 (1.16-1.96) 0.002
*Adjusted for having a steady partner, partner circumcised, number of partners in last 3 months, coital frequency, frequency and consistency of condom use, 
ever been forced sex, ever been abused.  
**At least one positive test for Neisseria gonorrhoea, syphilis, and/or Trichomonas vaginalis.
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the  ≤  1960s cohort, adjusted for socio-demographic, and 
behavioral factors. Women in the  1970s cohort were as-
sociated with approximately two-fold increased risk of  
acquiring the  STI Chlamydia trachomatis (p  =  0.006) and 
HIV (p  =  035). Although women in the  1970s relative to 
the referent group were less likely to acquire Neisseria gon-
orrhoeae (p = 0.601), syphilis (p = 0.090), and Trichomonas 
vaginalis (p = 0.559), none of the risks were statistically sig-
nificant. 

In Figure 3, women belonging to the youngest (1980s) 
compared to the  oldest cohort (≤ 1960s) were more likely 
to acquire Chlamydia trachomatis (p < 0.001) and Neisseria 
gonorrhoeae (p < 0.001). But the risks of acquiring syphilis 
were statistically significantly lower (p = 0.004) for women in 
the youngest compared to the ≤ 1960s cohort. Overall, wom-
en in the youngest relative to the oldest cohort were more 
likely to acquire an STI (p = 0.002) and HIV (p < 0.001). 

Discussion 
In this study we hypothesized and showed that there are 

significant differences in sexual risk behavior patterns and 
risk for an STI and HIV infection by birth cohorts of wom-
en participating in an HIV prevention trial. We found that 
despite the majority being never married, younger women 
relative to older women had a higher frequency of partner 
changes, higher coital frequency, higher proportion of ever 
having had sex for money, and to practice unprotected oral 
sex – factors, which are all associated with increased risk 
of an  STI and HIV infection [34]. Other factors that may 
have contributed to younger women having higher HIV/ STI 
risks included lower proportion having a circumcised part-
ner and higher likelihood to have an older sexual partner. 
Our findings are supported by other studies from South Af-
rica that have found quite a young median age at first sex of 
between 15 and 18 years [24-26, 35], falling age at coital de-
but across age cohorts [22, 23] and that early coital debut is 
associated with other risky sexual behaviors such as having 
multiple partners [22], an older partner [24,29], and inabil-
ity to negotiate condom use [25, 26]. But this is not peculiar 
to South Africa. Even in America, successive birth cohorts 
are increasingly engaging in sexual activity early and having 
multiple sexual partners [32]. 

Women in the current study were exposed to intensive 
HIV and STI risk reduction counselling during their study 
visits [33], but this appears to have had little or no impact 
on behavior change to reduce their risk of STIs and HIV in-
fection, particularly in young women. As shown in this and 
other studies, young women continue to experience early 
age at sexual debut, use condoms inconsistently, engage in 
transactional sex, and tend to have sexual partners that are 
several years older than themselves [29, 36, 37]. Risky sexu-
al behavior and HIV incidence rates, particularly in young  
cohorts in high HIV endemic areas like Southern Africa, have 
remained virtually unchanged for decades since the  start  
of the  HIV pandemic [2, 38-40], prompting the  question 
‘what else do we need to end HIV/AIDS?’ [41], given that 

Fig. 3. Adjusted risks of acquiring human immunodeficien-
cy virus or sexually transmitted infections by birth cohorts. 
Notes: Adjusted for having a steady partner, partner circum-
cised, number of partners in last 3 months, coital frequency, 
frequency, and consistency of condom use, ever forced sex, 
ever been abused. Referent category is ≤ 1960s cohort

Fig. 1. Human immunodeficiency virus incidence rates per 
100-woman years by birth cohort
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Fig. 2. Adjusted risks of acquiring human immunodeficiency 
virus or sexually transmitted infections by birth cohorts
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numerous structured risk reduction interventions have been 
implemented for many years [42-50]. 

Some of these risk reduction programmes in well 
controlled research settings have demonstrated efficacy 
in reducing risky sexual behavior [43-45] as revealed in 
a  meta-analysis of sexual risk reduction interventions in 
South African young people, where a delay in coital activ-
ity and an  increase in condom use was achieved [47]. In 
another systematic review of behavior change interven-
tions to prevent HIV in adolescents, peer education was 
singled out as being the most effective in HIV risk reduc-
tion interventions [46]. Other intervention programs have 
however not been as successful [46, 50, 51]. The  need for 
huge financial resources to sustain these interventions 
long-term and the  disregard of the  influence of cohort ef-
fects in many of these behaviors change interventions 
are the  major shortcoming. Using a  mathematical model  
of heterosexual spread of HIV, Hallett et al. [30] demonstrat-
ed how sexual behavior changes at an individual level such as 
delaying sexual debut or narrowing the age gap with sexual 
partners, has only a limited effect on preventing HIV spread 
at the population level; greater population-level declines are 
more likely to be achieved with cohort-wide changes in sex-
ual attitudes and practices.

The failure of behavior changes interventions [46] to 
bring about greater population declines in HIV infection 
rates has prompted researchers and policy makers to turn to 
biomedical strategies [39, 41]. One such strategy is treatment 
as prevention [52], where mathematical models have postu-
lated regular HIV testing, and universal uptake of antiretro-
viral treatment could lead to massive population-wide reduc-
tions in HIV transmission rates [53]. Sadly, a recent phase 4  
unblinded cluster randomised study that tested the efficacy 
of a  universal test and treat intervention in 22 rural South 
African communities showed disappointing results with no 
significant difference in HIV incidence rates between the ex-
perimental and control groups, despite offering treatment to 
all in the experimental group and risk reduction counselling 
to all participants [54]. Similarly, other biomedical HIV pre-
vention interventions in Sub-Saharan Africa have hitherto 
had disappointing or less than expected effect on HIV pre-
vention [13, 14]. Unfortunately, persons in the  young age 
cohorts who stand to benefit the most from such HIV pre-
vention biomedical interventions, tend to also have a lower 
uptake of the  interventions as recently shown in a  phase 3 
placebo-controlled and double-blind randomized trial that 
tested the safety and efficacy of a dapivirine vaginal ring in 
18-45-year-old women [14]. Baeten et al. [14] found a 56% 
(95% CI: 31-71, p < 0.001) protection from HIV infection in 
women over 21 years but a possible increased risk to HIV in-
fection (–27%, 95% CI: –133-31; p = 0.045) in young women 
21 years or below. What these results point to is that while 
biomedical interventions such as treatment as prevention or 
tools like a vaginal ring are entirely in the hands of a woman, 
they offer a lot of promise in population-level reductions in 
HIV and STI infection rates [55], no matter the efficacious-
ness of such interventions, they will remain of little effect in 

the real world in the absence of effective behavioral change 
interventions across birth cohorts, because the choices exer-
cised by individuals are often a result of their individual life 
experiences and their environment [56]. 

Although this is not an exhaustive treatise of the social 
norms towards sex and sexuality in different birth cohorts 
or time periods, we discuss about cohort effects associated 
with each time period that contribute to differences in sex-
ual risk behavior and risk of acquisition of STIs including 
HIV [57]. Furthermore, behaviour change approaches are 
not enough to tame the tide against STIs and HIV infections 
given the resilience to change for behaviours patterned into 
norms across birth cohorts [58, 59]. Since socio-behavior-
al change interventions alone have so far been unable to 
bring about the desired sexual behavior change, especially in 
young cohorts, a combination of behavior changes such as 
not having multiple partners or age-disparate relationships, 
and biomedical interventions like treatment as prevention, 
an HIV prevention vaginal ring, or an HIV vaccine currently 
offers the best promise for addressing the high HIV risk in 
South Africa. 

There are limitations to this study to be noted. Volun-
teers in this study were not drawn from a  random sample 
of the general population. Generalization of findings of this 
study can therefore only be made to non-pregnant HIV- 
uninfected women in similar study settings. Participants 
in this study were born between 1939 and 1989 and were 
a  small population relative to the  general population re-
sulting in limited cohort variation. In addition, since this 
was a  once-off study with no repeat follow-up or recruit-
ment of similar cohorts over time, we had limited ability to 
separate out period from cohort effects. However, there is 
little evidence of bias in our findings as the  direction and 
magnitude of sexual risk behavior in the  different cohorts 
were consistent with historical sexual behavior patterns as-
sociated with respective birth cohorts [60, 61]. For example, 
younger women born in the 1980s cohort are increasingly 
having multiple sexual partners, pre-marital sex, easy access 
to pornography [60, 62], and appear (unlike the Victorian 
era women) to desire sex for pleasure not just for procreation 
[61, 63]. Our conclusions are further supported by the avail-
able empirical evidence that period effects affect behavior to 
a lesser degree than cohort effects [18, 19]. 

Conclusions 
We have shown that societal views on sexual risk tak-

ing have changed over the  decades, but these generalized 
views appear to predominate in a manner that risk reduc-
tion interventions have had little effect on reducing HIV in-
fection rates, particularly in young people. While a proven 
effective biomedical intervention is years away from being 
available on South Africa, women in younger birth cohorts 
should continue to be encouraged to adopt less risky sex-
ual behavior practices. Research is urgently needed to un-
derstand why after so many decades of living with the HIV 
pandemic little appears to have changed in the behavior of 
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young age cohorts; instead, there appears to even be a glam-
orization of risky behavior such as having an  older sexual 
partner as recently seen in main stream and social media 
regarding a ‘blesser’ (an old male partner who provides ma-
terial and monetary resources to young women) or ‘bless-
ee’ (woman who are prepared to trade sex and their bodies 
in exchange for the  material possessions and money. Cur-
rently, there is no literature on this risky behavior phenom-
ena). Finally, there is a  need for multilevel combination 
prevention approaches that combine biomedical tools with 
an understanding of psycho-socio and structural facilitators  
of HIV transmission for greater population-level declines in  
HIV infection across birth cohorts. Further research for a nu-
anced understanding of cohort effects on sexual behavior and 
risk of HIV/STI infections in South Africa is needed. 

Conflict of interest 

The authors declare no potential conflicts of interest with 
respect to the  research, authorship, and/or publication of 
this article. 

References

1.	 UNAIDS. (2015). UNAIDS Fact Sheet 2015: South Africa. In: Ge-
neva, Joint United Nations Programme on HIV/AIDS (UNAIDS).

2.	 Ramjee G, Moonsamy S, Abbai NS, Wand H. Individual and popu-
lation level impact of key HIV risk factors on HIV incidence rates 
in Durban, South Africa. PLoS One 2016; 11: e0153969. 

3.	 Karim QA. Heterosexual transmission of HIV – the importance of 
a gendered perspective in HIV prevention. In HIV/AIDS in South 
Africa. QA Karim and SSA Karim (eds.). Cambridge University 
Press, Cambridge 2010; pp. 285-304. 

4.	 Gregson S, Nyamukapa CA, Garnett GP, et al. Sexual mixing pat-
terns and sex-differentials in teenage exposure to HIV infection in 
rural Zimbabwe. Lancet 2002; 359: 1896-1903. 

5.	 Tanser F, Bärnighausen T, Hund L, et al. Effect of concurrent sexual 
partnerships on rate of new HIV infections in a high-prevalence, rural 
South African population: a cohort study. Lancet 2011; 378: 247-255. 

6.	 Simbayi LC, Chauveau J, Shisana O. Behavioural responses of South 
African youth to the  HIV/AIDS epidemic: a  nationwide survey. 
AIDS Care 2004; 16: 605-618. 

7.	 Hoffman S, O’Sullivan LF, Harrison A, et al. HIV risk behaviors and 
the context of sexual coercion in young adults’ sexual interactions: 
results from a diary study in rural South Africa. Sex Transm Dis 
2006; 33: 52-58. 

8.	 Jewkes RK, Levin JB, Penn-Kekana LA. Gender inequalities, intimate 
partner violence and HIV preventive practices: findings of a South Af-
rican cross-sectional study. Soc Sci Med 1982; 56: 125-134. 

9.	 Gupta GR, Weiss E, Whelan D. Male-female inequalities result in 
submission to high-risk sex in many societies. Special report: wom-
en and HIV. AIDS Analysis Africa 1995; 5: 8-9. 

10.	 Potts M, Halperin DT, Kirby D, et al. Reassessing HIV Prevention. 
Science 2008; 320: 749-750. 

11.	 Ramjee G, Daniels B. Women and HIV in sub-Saharan Africa. 
AIDS Res Ther 2013; 10: 30. 

12.	 Dellar RC, Dlamini S, Karim AQ. Adolescent girls and young wo-
men: key populations for HIV epidemic control. J Int AIDS Soc 
2015; 18 (2 Suppl 1): 19408. 

13.	 Marrazzo JM, Ramjee G, Richardson BA, et al. Tenofovir-based 
preexposure prophylaxis for HIV infection among African women. 
N Engl J Med 2015; 372: 509-518. 

14.	 Baeten JM, Palanee-Phillips T, Brown ER, et al. Use of a Vaginal Ring 
Containing Dapivirine for HIV-1 Prevention in Women. N Engl J Med 
2016; 375: 2121-2132.

15.	 Naidoo S, Wand H, Abbai NS, Ramjee G. High prevalence and in-
cidence of sexually transmitted infections among women living in 
Kwazulu-Natal, South Africa. AIDS Res Ther 2014; 11: 31. 

16.	 Mansson F, Camara C, Biai A, et al. High prevalence of HIV-1, 
HIV-2 and other sexually transmitted infections among women 
attending two sexual health clinics in Bissau, Guinea-Bissau, West 
Africa. Int J STD AIDS 2010; 21: 631-635. 

17.	 Kapiga S, Kelly C, Weiss S, et al. Risk factors for incidence of sexual-
ly transmitted infections among women in South Africa, Tanzania, 
and Zambia: results from HPTN 055 study. Sex Transm Dis 2009; 
36: 199-206. 

18.	 Keyes KM, Schulenberg JE, O’Malley PM, et al. Birth cohort effects 
on adolescent alcohol use: the influence of social norms from 1976 
to 2007. Arch Gen Psychiatry 2012; 69: 1304-1313. 

19.	 Tyson M, Covey J, Rosenthal HE. Theory of planned behavior 
interventions for reducing heterosexual risk behaviors: A meta-a-
nalysis. Health Psychol 2014; 33: 1454-1467. 

20.	 Ryder N. The Cohort as a Concept in the Study of Social Change. 
In: Cohort Analysis in Social Research. Mason W, Fienberg S (eds.). 
Springer, New York 1985; pp. 9-44.

21.	 Szreter S, Fisher K. Sex before the  sexual revolution: intimate 
life in England 1918-1963. Cambridge University Press, Cam-
bridge 2010. 

22.	 Zuma K, Setswe G, Ketye T, et al. Age at sexual debut: a determinant 
of multiple partnership among South African youth. Afr J Reprod 
Health 2010; 14: 47-54. 

23.	 Bakilana A. Age at sexual debut in South Africa. Afr J AIDS Res 
2005; 4: 1-5. 

24.	 Richter L, Mabaso M, Ramjith J, Norris SA. Early sexual debut: Vo-
luntary or coerced? Evidence from longitudinal data in South Afri-
ca – the Birth to Twenty Plus study. S Afr Med J 2015; 105: 304-307. 

25.	 Pettifor A, O’Brien K, Macphail C, et al. Early coital debut and as-
sociated HIV risk factors among young women and men in South 
Africa. Int Perspect Sex Reprod Health 2009; 35: 82-90. 

26.	 Wand H, Ramjee G. The relationship between age of coital debut 
and HIV seroprevalence among women in Durban, South Africa: 
a cohort study. BMJ Open 2012; 2: e000285. 

27.	 Pettifor AE, Rees HV, Kleinschmidt I, et al. Young people’s sexual he-
alth in South Africa: HIV prevalence and sexual behaviors from a na-
tionally representative household survey. AIDS 2005; 19: 1525-1534. 

28.	 Epstein M, Bailey JA, Manhart LE, et al. Sexual Risk Behavior in 
Young Adulthood: Broadening the  Scope Beyond Early Sexual 
Initiation. J Sex Res 2014; 51: 721-730. 

29.	 Harling G, Newell ML, Tanser F, et al. Do age-disparate relation-
ships drive HIV incidence in young women? Evidence from a po-
pulation cohort in rural KwaZulu-Natal, South Africa. J Acquir 
Immune Defic Syndr 2014; 66: 443-451. 

30.	 Hallett TB, Gregson S, Lewis JJC, et al. Behaviour change in genera-
lised HIV epidemics: impact of reducing cross-generational sex and 
delaying age at sexual debut. Sex Transm Infect 2007; 83: i50-i54. 

31.	 Karim QA, Karim SSA. The evolving HIV epidemic in South Afri-
ca. Int J Epidemiol 2002; 31: 37-40. 

32.	 Liu G, Hariri S, Bradley H, et al. Trends and Patterns of Sexual Be-
haviors Among Adolescents and Adults Aged 14 to 59 Years, Uni-
ted States. Sex Transm Dis 2015; 42: 20-26. 

33.	 Skoler-Karpoff S, Ramjee G, Ahmed K, et al. Efficacy of Carraguard for 
prevention of HIV infection in women in South Africa: a randomised, 
double-blind, placebo-controlled trial. Lancet 2008; 372: 1977-1987. 

34.	 Coates TJ, Richter L, Caceres C. Behavioural strategies to reduce 
HIV transmission: how to make them work better. Lancet 2008; 
372: 669-684. 

35.	 McGrath N, Nyirenda M, Hosegood V, Newell ML. Age at first sex 
in rural South Africa. Sex Transm Infect 2009; 85 Suppl 1: i49-55. 



Makandwe Nyirenda, Handan Wand, Gita Ramjee188

HIV & AIDS Review 2018/Volume 17/Number 3

36.	 Balkus JE, Nair G, Montgomery ET, et al. Age-Disparate Partner-
ships and Risk of HIV-1 Acquisition Among South African Women 
Participating in the  VOICE Trial. J Acquir Immune Defic Syndr 
2015; 70: 212-217. 

37.	 Street RA, Reddy T, Ramjee G. The generational effect on age dispa-
rate partnerships and the risk for human immunodeficiency virus 
and sexually transmitted infections acquisition. Int J STD AIDS 
2016; 27: 746-752. 

38.	 Naicker N, Kharsany AB, Werner L, et al. Risk factors for HIV 
acquisition in high risk women in a generalised epidemic setting. 
AIDS Behav 2015; 19: 1305-1316. 

39.	 Delva W, Karim AQ. The HIV Epidemic in Southern Africa – Is an AIDS- 
Free Generation Possible? Curr HIV/AIDS Rep 2014; 11: 99-108. 

40.	 Makiwane M, Mokomane Z. South Africa youths’ higher-risk sexu-
al behaviour: an eco-developmental analysis. Afr J AIDS Res 2010; 
9: 17-24. 

41.	 Gray GE, Laher F, Doherty T, et al. Which New Health Technolo-
gies Do We Need to Achieve an End to HIV/AIDS? PLoS Biology 
2016; 14: e1002372. 

42.	 Harrison A, Smit JA, Myer L. Prevention of HIV/AIDS in South Afri-
ca: a review of behaviour change interventions, evidence and options 
for the future. South African Journal of Science 2000; 96: 285. 

43.	 Jemmott JB, Jemmott LS, O’Leary A, et al. Cluster-Randomized 
Controlled Trial of an  HIV/Sexually Transmitted Infection Risk
-Reduction Intervention for South African Men. Am J Public He-
alth 2014; 104: 467-473. 

44.	 LaCroix JM, Pellowski JA, Lennon CA, Johnson BT. Behavioural 
interventions to reduce sexual risk for HIV in heterosexual couples: 
a meta-analysis. Sex Transm Infect 2013; 89: 620-627. 

45.	 Morrison-Beedy D, Jones SH, Xia Y, et al. Reducing Sexual Risk 
Behavior in Adolescent Girls: Results from a Randomized Contro-
lled Trial. Journal of Adolescent Health 2013; 52: 314-321. 

46.	 Mwale M, Muula AS. Systematic review: a review of adolescent be-
havior change interventions (BCI) and their effectiveness in HIV 
and AIDS prevention in sub-Saharan Africa. BMC Public Health 
2017; 17: 718. 

47.	 Scott-Sheldon LA, Walstrom P, Harrison A, et al. Sexual risk reduc-
tion interventions for HIV prevention among South African youth: 
a meta-analytic review. Curr HIV Res 2013; 11: 549-558. 

48.	 Taylor M, Dlamini SB, Meyer-Weitz A, et al. Changing sexual be-
haviour to reduce HIV transmission – a  multi-faceted approach 
to HIV prevention and treatment in a rural South African setting. 
AIDS Care 2010; 22: 1395-1402. 

49.	 Townsend L, Mathews C, Zembe Y. A systematic review of behavio-
ral interventions to prevent HIV infection and transmission among 
heterosexual, adult men in low-and middle-income countries. Pre-
vention Science Journal 2013; 14: 88-105. 

50.	 Wamoyi J, Mshana G, Mongi A, et al. A review of interventions ad-
dressing structural drivers of adolescents’ sexual and reproductive 
health vulnerability in sub-Saharan Africa: implications for sexual 
health programming. Reproductive Health 2014; 11: 88. 

51.	 Mathews C, Eggers SM, de Vries PJ, et al. Reaching the hard to re-
ach: longitudinal investigation of adolescents’ attendance at an after
-school sexual and reproductive health programme in Western 
Cape, South Africa. BMC Public Health 2015; 15: 1-12. 

52.	 Hull MW, Montaner JSG. HIV treatment as prevention: The key to 
an AIDS-free generation. Journal of Food and Drug Analysis 2013; 
21: S95-S101. 

53.	 Granich RM, Gilks CF, Dye C, et al. Universal voluntary HIV te-
sting with immediate antiretroviral therapy as a strategy for elimi-
nation of HIV transmission: a mathematical model. Lancet 2009; 
373: 48-57. 

54.	 Iwuji CC, Orne-Gliemann J, Larmarange J, et al. Universal test and 
treat and the HIV epidemic in rural South Africa: a phase 4, open- 
label, community cluster randomised trial. Lancet HIV 2018; 5: 
e116-e125.

55.	 Thigpen MC, Kebaabetswe PM, Paxton LA, et al. Antiretroviral 
Preexposure Prophylaxis for Heterosexual HIV Transmission in 
Botswana. N Engl J Med 2012; 367: 423-434. 

56.	 Hutchinson MK, Wood EB. Reconceptualizing adolescent sexual 
risk in a parent-based expansion of the Theory of Planned Beha-
vior. J Nurs Scholarsh 2007; 39: 141-146. 

57.	 Collins C, Coates TJ, Curran J. Moving beyond the alphabet soup of 
HIV prevention. AIDS 2008; 22 (Suppl 2): S5-8. 

58.	 Kaufman MR, Cornish F, Zimmerman RS, Johnson BT. Health Be-
havior Change Models for HIV Prevention and AIDS Care: Practi-
cal Recommendations for a Multi-Level Approach. J Acquir Immu-
ne Defic Syndr 2014; 66 Suppl 3: S250-S258. 

59.	 Bulatao RA, Anderson NB; National Research Council (US) Panel 
on Race, Ethnicity, and Health in Later Life. Understanding Racial 
and Ethnic Differences in Health in Late Life: A Research Agenda. 
National Academies Press, Washington 2004. 

60.	 Sigusch V. On cultural transformations of sexuality and gender in 
recent decades. Ger Med Sci 2004; 2: Doc07. 

61.	 Landale NS, Guest AM. Ideology and Sexuality among Victorian 
Women. Social Science History 1986; 10: 147-170. 

62.	 Fernandez-Villaverde J, Greenwood J, Guner N. From shame to 
game in one hundred years: an economic model of the rise in pre-
marital sex and its stigmatization. J Eur Econ Assoc 2014; 12: 25-61. 

63.	 Crawford M, Popp D. Sexual double standards: A review and me-
thodological critique of two decades of research. J Sex Res 2003; 40: 
13-26. 


