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Abstract

Observing sexual behaviour change over time could help develop behavioural HIV prevention 

interventions for female sex workers in Zambia, where these interventions are lacking. We 

investigated the evolution of consistent condom use among female sex workers and their clients 

and steady partners. Participants were recruited into an HIV incidence cohort from 2012 to 2017. 

At each visit, women received HIV counselling and testing, screening for sexually transmitted 

infections (STIs) and free condoms. Our outcome was reported consistent (100%) condom use in 

the previous month with steady partners, repeat clients, and non-repeat clients. Consistent condom 

use at baseline was highest with non-repeat clients (36%) followed by repeat clients (27%) and 

steady partners (17%). Consistent condom use between baseline and Month 42 increased by 

35% with steady partners, 39% with repeat clients and 41% with non-repeat clients. Access to 

condoms, HIV/STI counselling and testing promoted positive sexual behaviour change.

Correspondance to : Kalonde Malama. Institut Hospitalo-Universitaire 19-21 Boulevard Jean Moulin,13005 Marseille, France 
(kalondemalama@gmail.com) Tel:+33413732296.
Authors’ contributions: KM analysed the data and wrote the manuscript. SA, WK and MI conceived the original study and 
reviewed the manuscript. LST, RP and KMW supported the analysis and reviewed the manuscript. AT, MA, TS and BS reviewed the 
manuscript.

Conflicts: The authors have no conflicts of interest to declare

Ethics: The Emory University Institutional Review Board (IRB00071160) and the University of Zambia Research Ethics Committee 
(REF. No. 011-01-14) approved this study.

Consent to participate: All enrolled FSWs provided written informed consent to participate in this study.

HHS Public Access
Author manuscript
AIDS Behav. Author manuscript; available in PMC 2023 February 01.

Published in final edited form as:
AIDS Behav. 2022 February ; 26(2): 470–477. doi:10.1007/s10461-021-03403-9.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Keywords

female sex workers; cohort study; condom use; risk behaviour; Zambia

INTRODUCTION

Female sex workers (FSWs) are hard-hit by the HIV epidemic in Zambia, where the national 

HIV prevalence is 11.3% but as high as 49% among FSWs (1). Socioeconomic factors 

including poverty, low levels of education and social disruption lead certain women in 

sub-Saharan Africa into sex work (2,3). FSWs tend to have multiple concurrent partners, use 

alcohol before sex, suffer violence and have condomless sex, which increases their risk of 

acquiring and transmitting HIV and sexually transmitted infections (STIs) (2,4).

The World Health Organisation recommends consistent condom use as an HIV prevention 

method for key populations (5). Biomedical interventions such as pre-exposure prophylaxis 

(PrEP), though effective at preventing HIV, do not protect against other STIs, pose problems 

of adherence, and are in short supply in sub-Saharan Africa (6–8). Condoms, when used 

consistently and correctly, are effective at preventing STIs, including HIV (9). Condom use 

by FSWs depends on many factors including sociodemographic background, knowledge of 

condom use benefits, partner’s beliefs about condom use and partner type (10–12).Typically, 

FSWs use condoms more consistently with casual clients than with regular clients and even 

less with non-paying partners (13–16).

Although behavioural intervention studies among FSWs in sub-Saharan Africa have shown 

an increase in condom use over time, cohort studies – which allow researchers to observe 

changes in sexual risk behaviour over time – are scarce among FSWs in Zambia (17). 

Participating in cohort studies, where FSWs have face-to-face interviews with study staff 

around sexual activity, improves the mental health of FSWs, which can then engender 

HIV-preventive behaviour (18,19). Observing how condom use by FSWs changes over time 

could thus help define behavioural interventions for FSWs in Zambia, where coverage of 

such interventions is low. Here, we present the results of a five-year HIV incidence cohort 

study investigating the evolution and predictors of consistent condom use by FSWs with 

their partners.

METHODS

Study Design

This sub-study is part of a larger prospective cohort study to determine HIV incidence and 

risk factors in a cohort of high-risk women described by Kilembe et al (20). The study began 

in September 2012 with open enrolment through 2015 and follow-up through September 

2017. Follow-up visits occurred one month after enrolment, two months later and every 

three months thereafter. The study offered sexual and reproductive health services (see 

study procedures section) to all participants at every visit. Participants must have completed 

enrolment procedures and attended at least one follow-up visit to be eligible for analysis 

(Figure 1).
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Study Participants

Women were eligible for enrolment in this study if they reported currently exchanging sex 

for money. Additional eligibility criteria included being HIV-negative, aged between 18 and 

45 years, and available for follow-up throughout the study.

Ethics

The Emory University Institutional Review Board (IRB00071160) and the University of 

Zambia Research Ethics Committee (REF. No. 011-01-14) approved this study. All enrolled 

participants provided written informed consent to participate in this study.

Study Procedures

From September 2012 to May 2015, 16 trained community health workers and 12 peer 

sex workers recruited FSWs from known hotspots, including bars, lodges and streets, 

in Lusaka and Ndola. Recruiters distributed invitations to FSWs, inviting them to the 

Zambia-Emory HIV Research Project for voluntary HIV counselling and testing. Interested 

participants were then screened for HIV (rapid antibody tests for detection and antigen 

test for confirmation) at the research project; individuals who tested positive for HIV were 

referred to government antiretroviral clinics for further assessment, while individuals who 

tested negative for HIV and met previously mentioned eligibility criteria were enrolled in 

an HIV-incidence cohort. Women who seroconverted during the study were censored and 

referred to government antiretroviral clinics for further assessment.

At enrolment, nurses trained in psychosocial counselling administered face-to-face 

questionnaires to participants, collecting information on demographics and HIV risk 

factors in the preferred language of the participant (English, Nyanja or Bemba). Study 

participants returned one month after enrolment, two months later and quarterly thereafter. 

At subsequent visits, participants completed a face-to-face follow-up questionnaire with 

repeated questions on HIV risk behaviour the previous month. Women who reported 

no longer practicing sex work were withdrawn from the study. Nurses provided HIV 

counselling with free condoms, and the choice of long-acting reversible contraceptives 

(intrauterine device or hormonal implant) to eligible participants at every visit. At every 

visit, women received pregnancy tests and screening for syphilis (rapid plasma reagin 

serology) and trichomoniasis (vaginal swab microscopy), with free treatment provided when 

necessary. At the study site, FSWs were given food, beverages and travel reimbursement (50 

Zambian Kwacha or 3 US Dollars).

Study Outcome

At enrolment and all follow-up visits, participants were asked how many times in the 

previous month they had sex with three partner types: steady partners (who FSWs had sex 

with regularly but not in exchange for money), repeat clients (from whom FSWs received 

money for sex more than once), and non-repeat clients (from whom FSWs received money 

for sex only once). Women were then asked a follow up question on how many of those 

sexual encounters involved use of a condom. This numerical information was used to create 

three categories classifying participants as always, sometimes or never using condoms with a 

given type of partner at a given time point.
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Our response variable was consistent (100%) condom use by participants with their partners 

during vaginal, anal and oral sex. We combined all types of sexual encounters because 

participants reported very few anal (0.75%) and oral (0.81%) sex acts, which on their own 

had negligible statistical power. This repeated outcome measure was binary, with condom 

use coded “consistent” for women who reported always using condoms with a given type 

of partner during a given visit, and condom use coded “inconsistent” for women who 

reported not always using condoms with a given type of partner during a given visit. We 

dichotomised condom use into consistent versus inconsistent based on the long established 

literature showing that consistent condom use prevents HIV infection among serodiscordant 

couples (21). To compare consistent condom use by partner type at each visit, we calculated 

the proportion of reported sexual acts the previous month with a client or steady partner that 

always involved use of a condom.

Independent Variables

Independent variables fell under three categories: demographics, HIV risk factors, and 

sexual and reproductive health screening. Demographics were city of residence, age (years) 

and level of education. HIV risk factor variables were number of partners, condom use with 

partners and ever using alcohol. Sexual and reproductive health screening variables were 

pregnancy, syphilis and trichomoniasis test results. Time varying covariates were condom 

use, number of partners, and pregnancy and STI test results.

Statistical Analysis

In the descriptive phase, we calculated frequencies and percentages for all categorical 

variables tested; we also computed medians and interquartile ranges (IQR) for all continuous 

variables tested. Reported consistent condom use in the prior month is displayed at baseline 

and subsequent study visits. Our cut-off point for analytical follow-up time was visit month 

42 as this corresponds to the 75th percentile of the median study duration and covers 98% 

of the data reported for consistent condom use. We used the Mann-Kendall trend test, with 

significance set at p<0.05, to test the consistent condom use trend between baseline and 

Month 42. The null hypothesis for this test was that there was no significant consistent 

condom use trend between baseline and Month 42.

Since more than 10% of participants reported consistent condom use at all time points in 

this study, we used a Poisson regression with generalised estimation equation to estimate 

the relative risk of consistent condom use. The generalised estimation equation was chosen 

for of its ability to take into account non-independence of our repeated outcome and its 

robustness in estimating inference of coefficients in the final model (22). In our bivariate 

analysis, we used a significance level of p<0.05 to determine the factors associated with 

reported consistent condom use in the prior month that we later included in a backward 

eliminated multivariable model. Time-varying covariates were measured at the same time 

points as the outcome. We computed adjusted incidence rate ratios (IRR) and 95% 

confidence intervals (CI) to estimate the relative risk of consistent condom use in our 

final multivariable model. All statistical analyses employed Stata version 14.2 (StataCorp, 

College Station, Texas, USA).
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RESULTS

Overall, we included 389 women in our analysis (Figure 1). Table 1 summarises baseline 

characteristics of the 389 FSWs in this study. The majority of participants (67%) lived in 

Ndola as opposed to Lusaka. Most women (58%) had either primary school education or no 

education at all. The median age at enrolment was 23 (IQR: 20–28). At baseline, 39% of 

FSWs had a steady partner, 77% reported seeing repeat clients the previous month, and 80% 

reported seeing non-repeat clients the previous month. Overall, baseline consistent condom 

use was 15%. Consistent condom use at baseline was highest with non-repeat clients (36%) 

followed by repeat clients (27%) and steady partners (17%).

The median duration for participants in this study was 33.5 months (IQR: 30.2–42.7). 

Reported consistent condom use with all partners increased gradually throughout the study 

and remained highest with non-repeat clients and lowest with steady partners (Figure 

2). Overall, consistent condom use increased by 28% between baseline and Month 42 

(Mann-Kendall trend test, p<0.001). Consistent condom use between baseline and Month 42 

increased by 35% with steady partners (Mann-Kendall trend test, p<0.01), 39% with repeat 

clients (p<0.001) and 41% with non-repeat clients (Mann-Kendall trend test, p<0.001) 

(Figure 2).

Table 2 displays factors associated with consistent condom use. With each advancing study 

visit, the likelihood of consistent condom use with all partners increased by 2% (AIRR: 

1.02, 95% CI: 1.02–1.03). Women living in Lusaka were almost four times as likely to 

report using condoms consistently than women living in Ndola (AIRR: 2.16, 95% CI: 

1.75–2.67). Women who reported using condoms consistently had around a quarter reduced 

likelihood of testing positive for syphilis (AIRR: 0.76, 95% CI: 0.59–0.99) and falling 

pregnant (AIRR: 0.74, 95% CI: 0.56–0.97). For every additional client seen the prior month, 

participants were 1% less likely to report consistent condom use (AIRR: 0.99, 95% CI: 

0.99–0.99). Women who ever used alcohol had 22% lower likelihood of consistent condom 

use than women who never used alcohol (AIRR: 0.78, 95% CI: 0.62–0.99).

DISCUSSION

We found that reported consistent condom use by FSWs increased from baseline through 

follow-up with all types of partners. This indicates that FSWs in Zambia can adopt safer 

sexual practices after receiving regular HIV testing and counselling and HIV/STI prevention 

education. Similar to a previous study in Mexico, women in our study received HIV 

counselling and testing with free condoms every three months, which is likely to have 

encouraged less risky sexual behaviour (23). The pathway through which exposure to such 

services may have influenced condom use is illustrated in the literature; where behavioural 

interventions that combine health education and condom provision have been shown to 

increase condom use among FSWs in Africa (17). Our finding suggests that regular HIV/STI 

screening and prevention education with free condoms should be standard of care for FSWs 

enrolled in cohort studies.
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The factors associated with consistent condom use in our study highlight the sexual and 

reproductive health vulnerability linked to inconsistent condom use. FSWs who reported 

using condoms inconsistently were more likely to report ever using alcohol, and to test 

positive for syphilis. Initial interactions between FSWs and clients tend to take place in 

areas where alcohol is served (24–26). Under the influence of alcohol, FSWs and their 

clients might engage in condomless sex, which elevates their risk of HIV and STIs such 

as syphilis (27–29). FSWs who used condoms inconsistently were significantly more likely 

to fall pregnant during our study; any unplanned pregnancies observed would call for dual 

method use – i.e. condoms with an additional modern contraceptive method – to protect 

against HIV, STIs and unintended pregnancy (30–32).

In line with previous studies, our results show a hierarchical difference in consistent condom 

use, which was highest with steady partners and lowest with non-repeat clients of FSWs 

(13–16). This finding suggests that intimacy and regularity are key influences on the 

sexual behaviour of FSWs. Much like women in past studies, FSWs are less likely to use 

condoms the longer a relationship lasts (33,34). This calls for tailoring of HIV risk reduction 

messaging to the partner profile of FSWs. Evidence from Zambian couples also suggests 

that counselling FSWs on HIV risk reduction jointly with their partners could be an effective 

prevention strategy (35).

Our findings have certain constraints. Firstly, condom use was self-reported and therefore 

subject to recall bias, which we minimised by limiting the reporting period to the previous 

month. Self-report of condom use was also potentially subject to social desirability bias, 

which could have led to participants overreporting condom use to study staff. Thirdly, our 

dichotomous condom use outcome considered all FSWs with less than 100% condom use 

as inconsistent condom users, which underestimated the overall increase in condom use. 

Our choice to dichotomise was, however, based on the literature showing the effectiveness 

of consistent condom use in preventing HIV infection (21). Lastly, due to this being a 

non-randomised study, it is difficult for us to determine why we observed an increase in 

consistent condom use. The repeated measures design of the study did though enhance the 

validity of our findings by reducing variability.

Despite its limitations, our study makes a valuable contribution to the literature. Our finding 

that participating in cohort studies with exposure to regular HIV counselling, testing and free 

condoms can increase condom use with paying and non-paying partners is key for FSWs in 

Zambia. Moreover, HIV research projects in Africa lack adequate integration of sexual and 

reproductive health services for FSWs (36). To strengthen current HIV prevention efforts 

for FSWs, research studies must integrate HIV counselling and testing, family planning, STI 

screening and PrEP (1).

CONCLUSION

We observed that Zambian FSWs in an HIV incidence study offering regular sexual and 

reproductive health services used condoms more consistently with all of their partners 

over time. This revealed the underexplored sexual health benefits of participating in cohort 

studies among FSWs in an HIV endemic setting. We recommend that condom provision, 
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risk reduction counselling, HIV testing, and STI and pregnancy screening be deployed 

outside of research settings to minimise the HIV risk faced by FSWs. The hierarchical trend 

of condom use, which declined from casual to intimate partners, calls for differentiated 

HIV prevention interventions based on partner type. In settings where legal and healthcare 

systems marginalise sex workers, combining interventions with non-discriminatory policy 

will be necessary to meet the sexual and reproductive health needs of FSWs.
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Figure 1: 
Flowchart showing Zambian female sex workers who were eligible for analysis (N=389)
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Figure 2: Condom use trend with all partners of Zambian female sex workers
Mann-Kendall trend test: **p-value < 0.01, ***p-value < 0.001
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Table I:

Baseline characteristics of Zambian female sex workers (N=389)

Variable N (%)

City of residence

 Ndola 262 (67)

 Lusaka 127 (33)

Age, median (IQR) 23 (20–28)

Education

 None 34 (9)

 Primary 190 (49)

 Secondary or higher 165 (42)

Have a steady partner

 No 237 (61)

 Yes 151 (39)

Number of clients last month, median (IQR) 5 (2–10)

Consistent (100%) condom use with steady partner last month N/A=237 20 (17)

Consistent (100%) condom use with repeat clients last month N/A=32 82 (27)

Consistent (100%) condom use with non-repeat clients last month N/A=23 111 (36)

Ever use alcohol

 No 80 (21)

 Yes 307 (79)

Pregnant

 No 311 (80)

 Yes 15 (4)

Syphilis

 Negative 345 (89)

 Positive 44 (11)

Trichomonas vaginalis

 Negative 343 (91)

 Positive 32 (9)

Ns do not always equal total due to missing values; N/A= not applicable/partner not reported
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Table II:

Factors associated with consistent condom use among Zambian female sex workers

Consistent Condom Use in Previous Month

Variables IRR 95% CI AIRR 95% CI

Visit month
#
 (per study visit advancement) 1.02 1.02–1.03*** 1.02 1.02–1.03***

City of residence

 Ndola (ref) 1 - 1 -

 Lusaka 2.09 1.69–2.59*** 2.16 1.75–2.68***

Age (per one year increase) 1.02 1.01–1.03* - -

Education

 None (ref) 1 - 1 -

 Primary 0.72 0.49–1.06 - -

 Secondary or higher 0.94 0.65–1.39 - -

Have a steady partner

 No (ref) 1 - 1 -

 Yes 1.13 0.90–1.42 - -

Number of clients last month
#
 (per one client increase) 0.99 0.98–0.99*** 0.99 0.99–0.99**

Ever use alcohol

 No (ref) 1 - 1 -

 Yes 0.67 0.53–0.87** 0.78 0.62–0.99*

Pregnant
#

 No (ref) 1 - 1 -

 Yes 0.78 0.60–1.02 0.74 0.56–0.97*

Syphilis
#

 Negative (ref) 1 - 1 -

 Positive 0.70 0.51–0.96* 0.76 0.59–0.99*

Trichomonas vaginalis 
# 

 Negative (ref) 1 - 1 -

 Positive 0.79 0.60–1.04 - -

Ref= reference category;

#=
time varying covariate

(A)IRR= (adjusted) incidence rate ratio; CI= confidence interval

*
p-value < 0.05,

**
p-value < 0.01,

***
p-value < 0.001
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