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ABSTRACT 

Kathryn E. Lancaster: Substance use and engagement across the HIV care continuum among 

female sex workers, a key population in Malawi 

 (Under the direction of William C. Miller) 

 

 The effect of substance use on optimal engagement across the HIV care continuum 

must be delineated to inform strategies that enhance HIV testing and treatment for female sex 

workers (FSW), a key population in sub-Saharan Africa for HIV transmission.  We 

characterize the HIV care continuum and evaluate the association between substance use 

with engagement in HIV testing and treatment among FSW in Lilongwe, Malawi. 

 From July through September 2014, we enrolled 200 FSW ≥18 years using venue-

based sampling into a cross-sectional evaluation to assess engagement in the HIV care 

continuum and substance use.  Seropositive FSW, identified using HIV rapid testing, 

received rapid CD4 counts and viral loads using dried blood spots.  We examined the 

associations of alcohol and marijuana use with lack of HIV infection awareness and sub-

optimal HIV treatment outcomes: lack of ART use among ART-eligible and viral 

nonsuppression. 

 FSW had a very high HIV seroprevalence of 69%.  Sixty-nine percent of HIV-

infected FSW had a history of HIV care, 52% reported current ART use, and 45% were 

virally suppressed.  Among HIV-infected FSW, 45% were non-hazardous drinkers, 28% 

were hazardous drinkers, 12% were harmful drinkers, and 15% were alcohol dependent.  We 

observed a dose-response relationship between increased alcohol use and lack of HIV 
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infection awareness.  The prevalence ratio for lack of HIV infection awareness in 

multivariable analysis was 1.14 (95% CI: 0.53, 2.45) among current marijuana users.  In 

multivariable analysis, FSW who were harmful drinkers or alcohol dependent were 1.9 (95% 

CI: 1.0, 3.8) times as likely to not use ART.  The bivariable prevalence ratio for FSW 

nonsuppressed was 2.0 (95% CI: 0.6, 6.5) among harmful drinkers and alcohol dependent 

FSW.  In multivariable analysis, FSW who were currently using marijuana were 1.9 (95% 

CI: 0.8, 4.6) times as likely to not use ART. 

 Alcohol use is an influential barrier to achieving optimal HIV testing and treatment 

outcomes, which are necessary to receive the clinical, immunological, and transmission 

benefits of therapy.  Prioritizing combination interventions to incorporate alcohol risk 

reduction strategies, in addition to other substances, will improve the uptake of HIV testing 

and treatment for HIV-infected FSW in Malawi. 
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CHAPTER I: SPECIFIC AIMS 

Substance use is highly prevalent among female sex workers (FSW) globally.[1-7]  

FSW often engage in substance use to facilitate soliciting clients, to self-medicate for 

depression and to cope with stigma and stress related to sex work.[1, 4, 8-10]  Substance 

using FSW have low condom usage and high rates of sexual abuse and sexually transmitted 

infections, which all disproportionately place substance using FSW at high-risk for HIV 

infection.[2, 11-13] 

FSW are considered a key population for HIV prevention and treatment, with 

approximately 60% of FSW undiagnosed and thus unable to be engaged into care and receive 

antiretroviral treatment (ART).  Expanded ART for FSW can improve health outcomes and 

ultimately onward transmission.[14-16]  This success depends on being fully engaged in the 

HIV care continuum: timely diagnosis, engagement in care, adherence on antiretroviral 

therapy, and retention.[17-20]  Full engagement is a particular challenge among FSWs in 

sub-Saharan Africa.[14, 21, 22] However to date, there are few interventions linking FSW to 

HIV testing and care and no interventions specifically focusing on increased access to ART. 

Commonly used substances, alcohol and marijuana, may be one important barrier to 

full engagement for FSW and likely one contributing cause of HIV risk among FSW and 

their clients.  The patterns of substance use and the pathways through which alcohol and 

marijuana use may affect the HIV care continuum must be clearly delineated to prevent 

FSW-related HIV acquisition and transmission.  We hypothesize that FSW who have a high 

levels of alcohol and marijuana use, will have less completion of the HIV care continuum 
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compared to FSW who do not have high levels of alcohol and marijuana use.  Identification 

of the patterns and pathways through which alcohol and marijuana use affects each point 

along the HIV care continuum will inform strategies to increase access to HIV testing, care, 

and treatment for FSW. 

For this dissertation, we conducted a cross-sectional evaluation to determine whether 

substance use, particularly alcohol and marijuana, among FSW significantly affects 

engagement in HIV testing, care, and treatment in Lilongwe, Malawi.  In Malawi, the most 

common substances used are alcohol and marijuana.[23, 24]  Recent systematic, nationally 

representative prevalence estimates for current alcohol and marijuana use are limited; 

nonetheless alcohol and marijuana are considered acceptable and inexpensive forms of 

intoxication in Malawi.[24-26]  Venue-based recruitment was used to recruit a sample of 

FSW.  Consented FSW participated in a face-to-face survey and received rapid HIV testing.  

Among the seropositive FSW, CD4 cell count and HIV-1 RNA levels were ascertained.  This 

study was supported by the well-established research infrastructure of UNC Project-Malawi 

in Lilongwe, Malawi.  The specific aims were addressed in three manuscripts: 

Aim 1: Characterize the HIV care continuum among FSW in Lilongwe, Malawi.   

Overview: We identified 200 FSW using venue-based recruitment to participate in a face-to-

face behavioral survey examining HIV testing history and engagement in HIV care and 

treatment.  HIV serostatus was confirmed for all enrolled FSW.  Seropositive FSW provide 

blood samples for ascertaining CD4 counts and plasma HIV-1 RNA levels. 

Aim 2: Evaluate and compare the associations of alcohol and marijuana use with 

HIV testing: awareness of HIV infection.   Overview: We assessed HIV infection 

awareness through a behavioral survey collecting HIV testing history.  Women will received 
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HIV rapid testing to confirm HIV serostatus.  We examined the relationships between 

alcohol and marijuana use, alone and together, and HIV infection awareness. 

Aim 3: Evaluate and compare the associations of alcohol and marijuana use with 

engagement into HIV treatment: current use of ART among ART eligible FSW and 

viral suppression.   Overview: Among women who are seropositive, virological and 

immunological status was determined.  FSW eligible for ART was based on Malawi’s 

Ministry of Health ART eligibility definition.[27]  Among the FSW that have initiated ART, 

ART adherence was assessed based on the primary goal of ART– viral suppression.[28]  

This dissertation is one of the first studies to assess the impact alcohol and marijuana 

use along each stage of the HIV care continuum among FSW, a key population 

disproportionately affected by HIV.  A future combination intervention increasing both 

substance use treatment and access to HIV testing and treatment for FSW will be informed 

by this study.   
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CHAPTER II: BACKGROUND AND SIGNIFICANCE 

HIV prevalence among FSW in sub-Saharan Africa 

HIV prevalence among FSW remains disproportionately high despite decades of 

prevention activities.  FSW have been a key prevention population for the HIV epidemic 

since the 1980’s.[29] Yet, these women still are disproportionately more likely to acquire 

HIV than all other women of reproductive age.[29-34]  Globally, the burden of HIV among 

FSW is approximately 12%.  When compared to other regions, Sub-Saharan Africa holds the 

highest HIV prevalence among FSW, at approximately 37%.[30]  FSW within generalized 

epidemics in sub-Saharan Africa have more than 12-times increased odds of living with HIV 

when compared to all women.[30]  FSW in Malawi carry one of the highest burdens of HIV 

at an estimated 70%.[30]  

Despite nearly 20 years of prevention efforts, FSW in sub-Saharan Africa continue to 

experience high incidence of HIV.[14, 30, 35]  The heightened risk for HIV acquisition and 

transmission among FSW functions through a complex lattice of behavioral, biological, and 

structural risks.[36]  Behavioral risk factors at the individual level are varied and 

numerous.[32]  FSW have high-risk sexual exposures– high rates of unprotected sex,[11, 31, 

37, 38] anal sex,[39, 40] different sexual partners,[6, 41] concurrent sexual partners,[6, 32, 

42] and substance use.[2, 4, 8, 13]  Biologically, the burden of sexually transmitted infections 

(STI), besides, HIV, in FSW is high.  Generally at any point in time, two-thirds of FSW in 

sub-Saharan Africa have a curable STI.[32]  This high prevalence of STIs and the synergist 

relationship between HIV and STIs only compounds the risk of HIV transmission.[43]  
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Indirectly, structural risk factors further exacerbate HIV acquisition and transmission as FSW 

are more likely to experience stigma and discrimination reducing their ability to access HIV 

care and treatment services.[14, 30, 36, 44]  Furthermore, the illicit nature, organization, and 

power dynamics of sex work limits FSW’s ability to negotiate for safer sexual practices.[35, 

36]  Prevention activities must be complemented with novel combination interventions, 

addressing behavioral, biological, and structural risk factors, for HIV-infected FSW in order 

to prevent further HIV transmission. 

FSW access to HIV care and treatment 

HIV-infected FSW infrequently access HIV care and treatment services.  Alarmingly, 

only one-third of FSW in sub-Saharan Africa receive adequate HIV prevention services, even 

fewer access HIV care and treatment services.[14, 21]  Approximately 60% of FSW in the 

region are unaware of their HIV infection and most FSW only learn of their infection at 

antenatal care clinics during pregnancy.[14, 21]   

A situation analysis conducted by the Family Planning Association of Malawi in 

2011, reported nearly 70% of the 913 FSW interviewed were unaware of their current HIV 

infection.[41]  Qualitative findings revealed that the majority of FSW avoided receiving HIV 

testing and counseling out of fear for their results.  Similar to other countries in the region, 

most FSW were aware of their HIV infection due to mandatory testing during pregnancy.  

The most common reason for voluntary HIV testing was because of frequent illnesses or 

deterioration of health.[41]  Identifying HIV-infected FSW is only the first of several critical 

steps of accessing HIV care and treatment.   

The proportion of FSW who are eligible or and access to ART is scarcely evaluated 

or documented.[14]  Despite the recognition that linking newly diagnosed FSW to HIV care 
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and treatment can decrease morbidity and mortality, and ultimately onward transmission,[14-

16] no interventions specifically focusing on increased access to ART for FSW in sub-

Saharan Africa were identified in a recent systematic review.[14]  The full effect of expanded 

ART cannot be achieved unless the myriad of barriers for engagement into care are FSW are 

identified and addressed. 

Barriers of engagement into HIV care and treatment for FSW in sub-Saharan Africa 

are poorly understood.  Although the challenges of engagement in care and treatment are 

well-described for many HIV-infected persons in sub-Saharan Africa,[45, 46]  FSW 

experience unique barriers that may further complicate HIV care.  The multilevel barriers for 

full engagement into the HIV care continuum among FSW have been documented in other 

HIV prevalent settings.  Figure 2.1 depicts an adaption of the social ecological framework 

describing structural, work environment, interpersonal, and individual level barriers 

identified among FSW in similar settings that are likely exacerbating HIV risk and limiting 

their ability to seek HIV testing, care and treatment in sub-Saharan Africa.   

Structural level barriers arising out of the illegal nature of their work, cultural factors, 

geographic, lack of economic and educational opportunities, and discrimination from 

community and healthcare providers likely force FSW out of the HIV care continuum.[15, 

16, 29, 32, 33, 44] The work environment where FSW solicit clients further impedes their 

ability to seek HIV care and treatment.  FSW who are street-based have higher prevalence of 

sexual risk behaviors and likely are less engaged for HIV care and treatment as most HIV 

surveillance activities focus on venue-based FSW.[47]  Many FSW endure violence from a 

multitude of sources, whether it be from paying clients or police.[1, 2, 8, 13, 48]  

Additionally, availability of condoms and other forms of HIV prevention or treatment are 
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particularly limited for FSW.[11, 31, 37]  At the interpersonal level, the FSW-client 

partnership dyads, FSW-stable partnership dyads, and gender norms influence the ability 

condom negotiation, the potential for intimate partner violence, and number of partners.[12, 

36, 42, 49-53]  The lack of social support networks for FSW precludes HIV prevention and 

treatment behaviors.[54-56]  FSW experience individual level barriers to care, including 

substance use and depression.[2, 4, 38]  Furthermore, biologically, FSW who have STI co-

infections are disproportionately at more risk for HIV, making is more challenging for 

remaining fully engaged in the HIV care continuum.[32, 43]  The specific multilevel barriers 

to engagement into HIV care and treatment, although well described in other high HIV 

prevalent settings, are poorly described for FSW in sub-Saharan Africa and must be 

identified to develop effective combination prevention and treatment interventions.   

Substance use among FSW 

Substance use is prevalent and likely an important barrier to engagement into the HIV 

care continuum among FSW in sub-Saharan Africa.  FSW have higher rates of substance use, 

including alcohol and marijuana, when compared to the general population due to their 

occupational and environmental factors.[4, 13]  In Malawi, nearly 45% of FSW report 

consuming 4 to 5 bottles of alcoholic beverages per day, which puts these women at great 

risk for alcohol dependency.[8, 41, 57]  Despite the recognition high prevalence of alcohol 

use among FSW, alcohol use among FSW are rarely systematically measured.[4, 58]  

Alcohol use is generally documented as lifetime use or general use, with studies rarely 

utilizing standardized and reliable screening tools, such as the Alcohol Use Disorder 

Identification Test (AUDIT), to assess the frequency and severity of alcohol use behaviors.  

The use of these validated tools can assist with the comparability of alcohol use studies 
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among FSW, in addition to more accurately examining the relationship between alcohol use 

and HIV care and treatment among FSW. 

The hazardous effects of alcohol use among HIV-infected individuals, not engaging 

in sex work, has been well documented.  Among the general population, alcohol use severely 

affects utilization of HIV care.[59-62]  The majority of longitudinal cohort studies have 

shown decreased ART adherence among HIV-infected individuals with alcohol use 

disorders.  However the measurement of alcohol use disorders substantially differed, by 

assessing heavy drinking, hazardous drinking or severe drinking.[60, 63, 64]  Additionally, 

the culmination of these results are further complicated by the differing measures of ART 

adherence: self-report, pill counts, or MEMS caps.  Even after accounting for HAART 

adherence, alcohol consumption is biologically associated with high viral load and other poor 

immunologic and virological outcomes.[65, 66]  Furthermore, hazardous drinking generally 

impairs cognitive functions and judgment, making it increasingly difficult to manage ART 

adherence and many other aspect of HIV care and treatment.[59, 61]  

Heavy use of marijuana, similar to alcohol, adversely affect decision-making, 

cognitive functions, and memory.[67, 68]  These adverse effects negatively likely negatively 

influence the necessary health seeking behavior for managing HIV care and treatment, 

including ART adherence.[69-71]  However, evidence is remains unclear if marijuana also 

precludes HIV specific health care utilization given the apparent lack of estimates of 

marijuana use.  Marijuana use estimates among FSW in Malawi are absent, nonetheless, 

marijuana is highly produced and a cheap form of intoxication.[24, 25, 72]  Substance use of 

both alcohol and marijuana are likely one major threat to improving linkage to HIV testing, 

care, and treatment among FSW. 
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Conceptual framework 

This dissertation is guided by self-regulation and coping theories that individuals 

engage in substance use to help cope with negative life events and dysregulate emotional 

states brought on by sex work, which in turn may influence HIV health seeking 

behaviors.[73-75]  We have developed a multidimensional conceptual model focused on the 

potential impact of alcohol and marijuana use on engagement in key HIV care continuum 

outcomes: HIV testing, ART initiation and ART adherence, and viral suppression among 

FSW (Figure 2.2).  The model depicts the influence of individual, social, and structural 

factors on each other, while simultaneously affecting alcohol and marijuana use among FSW.  

The factors in grey are unmeasured factors, while the factors in black were measured through 

this study.  For this dissertation, we explore the relationship between alcohol and marijuana 

use and engagement in HIV testing and treatment, while controlling for other measured 

individual, social, and structural factors.  We hypothesize that FSW who have a high levels 

of alcohol and marijuana use, will have less completion of the HIV care continuum compared 

to FSW who do not have high levels of alcohol and marijuana use. 

Preliminary studies 

In 2009, the UNC developed and implemented Priorities for Local AIDS Control 

Efforts (PLACE) in Lilongwe to assess key HIV transmission networks, including FSW, for 

the Ministry of Health.[76]  Of these, approximately 65% were bottle stores or bars/taverns 

and 23% were hotels, guest houses, or rest houses.  Among women (n=427) interviewed at 

these sites, 76% reported engaging in sex for pay in the past 4 weeks and 61% self-identified 

as a sex worker.  

The Family Planning Association of Malawi in 2011 conducted a situation analysis of 

the magnitude and behavioral patterns of FSW.[41]  An estimated 20,000 FSW work in 
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Malawi, with 3,500 FSW in Lilongwe. FSW were mostly 20-24 years old, found at bars, 

bottle stores, and guesthouses, and would take clients to nearby cars or rest houses.  Few 

problems were identified for enrolling FSW; however, the length of the survey had to be 

strongly considered as to not serve as a participation disincentive.  

In 2008, UNC Project assessed HIV prevalence in Malawi using multiple surveillance 

data sources.[77]  Among FSW, the HIV prevalence was 74%.  Only 10% of FSW reported 

condom use with their last sexual partner. About 70% of FSW reported ever being tested for 

HIV. In 2013, Theatre for a Change, a non-governmental organization and partners with 

UNC Project-Malawi, provided 1,213 FSW at approximately 25 different identified venues 

with health services in their mobile clinic.  Services included STI testing, family planning, 

psycho-social support, contraception and condoms.  These activities and the collaboration 

between UNC Project and Theatre for a Change demonstrate our ability to reach the FSW 

population in Lilongwe. Given the high burden of HIV infection, the FSW are clearly a key 

population for HIV prevention and treatment research. 

Key informant interviews were conducted with FSW community liaisons in 2014 by 

UNC Project assessed marijuana and alcohol prevalence among FSW in Lilongwe.  

Respondents agreed that both marijuana and alcohol use are common within Lilongwe and 

particularly among FSW.  Marijuana is considerably cheaper than alcohol and FSW often 

smoke marijuana in between clients while working or as a leisure activity when not working.  

In general, the respondents reported that FSW who engaged in alcohol consumption would 

also engage in marijuana use, yet, the patterns and frequency of using both marijuana and 

alcohol together have not been clearly delineated. 
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Innovation 

Acceptability, feasibility, and efficacy of HIV treatment as prevention strategies 

among FSW is unknown. ART significantly reduces HIV transmission among monogamous, 

serodiscordant couples through decreased viral load in genital secretions.[18]  The 

community-level effect of treatment as prevention is highly dependent on the success of 

identifying, linking to care, and initiating early ART among HIV-infected persons.[19, 20, 

78, 79]  However, FSW substantially differ from the predominately monogamous 

heterosexual couples of HPTN 052.[18]   

As previously mention, FSW tend to engage in high risk sexual behaviors, including 

– high rates of unprotected sex,[11, 31, 37, 38] anal sex,[39, 40] different sexual partners,[6, 

41] and concurrent sexual partners.[6, 32, 42]  Additionally, FSW have higher rates of STI 

co-infections.[32, 43]  The combination of these factors making FSW one of the hardest to 

reach populations for HIV care and treatment.  FSW have low levels of engagement into care 

and have the potential to transmit drug resistant HIV if adequate viral suppression is not 

achieved.[14, 21, 80, 81]  To maximize the benefits of treatment as prevention strategies, 

strategies to keep FSW engaged into the HIV care continuum must be identified.       

Understanding substance use’s influence on the HIV continuum of care will inform 

future treatment as prevention interventions for FSW.  FSW are an important contributor to 

HIV transmission, affecting the global HIV epidemic, making FSW in crucial need for 

“treatment as prevention” strategies.[19, 82]  Modeling shows that prioritizing treatment 

access to FSW could influence HIV transmission, if FSW are appropriately engaged into care 

and adhere to treatment.[19]  Given the negative effect of substance use on engagement in 

HIV care combined with a high prevalence of substance use among FSW, substance use 

could prevent the success of treatment as prevention interventions.  Successfully identifying 
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the impact of substance use on each point along the HIV care continuum will lead to future 

combination interventions that focus on substance use treatment and increasing access to 

HIV testing, care, and treatment among FSW. 

Actively identifying FSW in the field to provide rapid CD4 testing will facilitate 

immediate HIV care referral.  Approaches to streamline HIV services for FSW are 

imperative.  Rapid point-of-care CD4 testing has the great potential to improve immediate 

decision-making, patient management, and referral for hard-to-reach FSW.  The PIMA 

analyzer has been validated in several resource-limited settings to identify ART-

eligibility.[83-86]  When compared to a standard FACSCailbur platform the PIMA CD4 

counts had no significant difference.[84, 85]  The use of PIMA in mobile HIV testing and 

counseling settings in South Africa improved linkages to HIV care among HIV-infected 

individuals.[87]  Provision of CD4 testing in the field to FSW may alleviate testing burden 

not only for FSW, but also for centralized clinic-based laboratories.  To date, point-of-care 

CD4 has yet to be employed for FSW in the field. 

FSW will continue to disproportionately affect the global HIV epidemic, if left 

behind.  FSW will not benefit immunologically and clinically if they remain outside the HIV 

care continuum.[88, 89]  Furthermore, they may continue to transmit the virus and as 

mathematical modeling has shown, FSW significantly affect the HIV epidemic.[14, 19, 90]  

Increasing access to ART for FSW would have a significant effect on the HIV transmission 

in high HIV prevalent settings.  In 2013, the WHO’s recommended CD4 threshold for ART 

initiation increased to 500 cells/mm3.[91]  Theoretical models conducted in Kenya, reveal 

that expanding ART access to both FSW and their male clients who met the new WHO 

treatment guidelines could avert a third of new HIV infections among FSW and their clients 
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within the next decade.[92]  Directing HIV prevention efforts to FSW is an essential cost-

efficient use of already limited health systems and financial resources and additionally can 

dramatically reduce HIV transmission rates for all subpopulations.[93, 94]  However, this 

reduction is largely dependent on FSW receiving a timely diagnosis, engaging in care, 

adhering to ART, and retaining in HIV care. 

Summary 

Understanding the impact of alcohol and marijuana use has on the HIV care 

continuum among FSW will provide empirical evidence for developing and enhancing 

treatment as prevention strategies for FSW in sub-Saharan Africa.  The results from this 

study will have significant implications for the design of a combination intervention that 

focuses on substance use treatment and increasing access to HIV testing and treatment 

among FSW.  
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Figure 1. Barriers to engagement into the HIV care continuum among FSW 
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Figure 2. Conceptual framework for the impact of substance use on engagement in key HIV care continuum outcomes 
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CHAPTER III: RESEARCH DESIGN AND METHODS 

Study design overview 

To evaluate whether substance use, particularly alcohol and marijuana, significantly 

affects engagement in HIV testing and treatment among FSW, we conducted a cross-

sectional evaluation of FSW in Lilongwe, Malawi.  We used venue-based recruitment to 

recruit a sample of FSW.  All consented FSW participated in a face-to-face survey and 

received rapid HIV testing.  Among the seropositive FSW, we obtained CD4 cell counts and 

HIV-1 RNA levels.  We designed and implemented this study through a collaboration 

between The University of North Carolina at Chapel Hill, UNC Project Malawi, and Theatre 

for a Change, a non-governmental organization in Malawi. 

The research protocol, survey, and consent forms were reviewed and approved by the 

Institutional Review Board at the University of North Carolina and the Malawi Ministry of 

Health and Population National Health Sciences Research Committee (HSRC).  All 

participants provided written informed consent prior to completing study activities.  All study 

related activities were conducted in a safe and private location.    

Study setting 

Lilongwe is located in the Central Region of the Republic of Malawi (Figure 3.1).  

Nested within the district is Malawi’s administrative capital, Lilongwe City, with an 

estimated population of 1,346,360 persons.  The Malawian law does not explicitly 

criminalize sex work; however, “the keeping of brothels” and “living on the earnings of 

prostitution or influencing others to engage in prostitution” is illegal.[41]  Law enforcers 
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often perform night raids to arrest persons loitering in entertainment and public places, and 

FSW are most commonly arrested.[41]  To navigate the potential legal implications of 

working with FSW, community engagement activities were undertaken within the well-

established infrastructure of UNC Project-Malawi. 

UNC Project-Malawi provided an extensive research platform in Lilongwe, including 

a permanent research team, field workers, health care professionals, and an infrastructure that 

will support the implementation of this study.  For over twenty years, UNC and the Malawi 

Ministry of Health have collaborated on research, care, and training programs in Lilongwe.  

UNC Project-Malawi has a large, diverse and most importantly, active community advisory 

board (CAB).  The CAB is made up of participants in clinical trials, people living with HIV, 

and local community members, including traditional, civic, political, and religious 

community leaders.  

This study also reflected a partnership with the non-governmental organization, 

Theatre for a Change (TfaC).  Since 2003, TfaC has worked to empower women and girls 

and to develop programs focused on sex workers and their clients, sexually exploited 

children, pre-service and in-service teachers and primary school children.  TfaC has far-

reaching relationships with local stakeholders, including chiefs, police, NGOs, United 

Nations agencies and government ministries. 

UNC Project-Malawi provided the necessary infrastructure to navigate the complex 

and hard-to-reach FSW networks of Lilongwe.  UNC Project-Malawi was the optimal site for 

implementing our study.  
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Study procedures  

Pre-implementation activities 

In May 2014, prior to study recruitment, we held a stakeholder meeting with queen 

mothers in Lilongwe.  Queen mothers are mentor FSW who live at venues where FSW solicit 

sex.  At this meeting, 24 queen mothers attended, representing 23 different venues in 

Lilongwe.  During the stakeholder meeting, we informed the queen mothers about this study 

and its procedures.  We provided a forum for concerns to be raised and addressed.  Also, 

through UNC Project Malawi, our study was presented and discussed during the monthly 

community advisory board (CAB) meeting. 

Community mapping and venue identification 

From July 2014 through September 2014, we systematically recruited FSW using 

venue-based sampling.  Our outreach team comprised peer FSW, HIV testing counselors, 

interviewers, a study nurse, and male driver in a mobile clinic.  We developed the list of 

venues, in collaboration with Theatre for a Change and sex work stakeholders, where FSW 

are known to solicit sex. .  Brief face-to-face interviews were conducted with representatives 

or management from the identified venues to obtain characteristics of the venue, patrons, and 

alcohol availability.  Permission to recruit participants, in addition to commitment of 

ensuring safety of outreach team, was be obtained from venue management.  Brief face-to-

face interviews with people who are socializing at the venue were conducted to confirm 

whether or not FSW have solicited sex at the venue.    

Identification and recruitment of participants 

To systematically identify FSW, we used venue-based recruitment to identify FSW.  

These methods have documented success with identification of hidden populations, including 

FSW.[12, 95-98]  Women at a venue were approached by a member of our outreach team 
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and asked if they were willing to participate in screening for an HIV research study.  After 

verbal consent was obtained, women were brought to a confidential location outside received 

a brief screening survey to assess eligibility for participation.     

Selection criteria 

We used the 2011 Family Planning Association of Malawi’s definition of sex work, 

as someone “who had received money in exchange for sex either regularly or occasionally up 

to 12 months prior to the survey”.   

Inclusion criteria 

 Female age ≥18 years 

 Self identifies as someone who has received money in exchange for sex either 

regularly or occasionally up to 12 months prior to the date of the survey 

 Willingness to complete survey, undergo HIV testing and counseling and provide 

blood sample 

Exclusion criteria 

 Female <18 years 

 Male  

 Incapable of providing informed consent 

Informed consent 

If willing and eligible, FSW were asked to provide written informed consent for 

participation in the study.  The interviewer explained the purpose of the research study and 

criteria for participation.  During the informed consent process, the interview described the 

procedures the procedures, the risks and benefits of participation, the duration of 

participation, and the steps taken to protect confidentiality.  Participants provided their 
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signature on the consent form.  Non-literate participants were asked to document their 

understanding and consent with a mark (e.g., an X or thumbprint) in the presence of a literate 

third-party, impartial witness.  FSW participants who are non-literate chose a literate third-

party witness whom they feel comfortable disclosing their participation in the study.  Copies 

of the consent form were offered to the participants. 

Protection of human subjects 

The research protocol was reviewed by the Institutional Review Board at the 

University of North Carolina and the Malawi Ministry of Health and Population National 

Health Sciences Research Committee (HSRC).  All procedures conformed to U.S. and 

Malawian ethical standards for human subjects research.  This study received approval from 

the Institutional Review Board at the University of North Carolina on December 7, 2013 

(IRB#: 13-3283).  Approval from the HSRC was received on March 11, 2014 (Protocol#: 

1224). 

Data collection 

Consented FSW then received a face-to-face behavioral survey on substance use 

including alcohol and marijuana use, HIV testing history, HIV infection awareness, 

engagement in HIV care, and ART use.  We assessed HIV serostatus for all consented FSW.  

Per Malawian National HTC guidelines, FSW received serial HIV-antibody rapid tests, 

Determine HIV-1/2 and Uni-Gold rapid HIV-antibody.  Pre- and post-HIV test counseling, 

clinic referral, and risk reduction counseling was administered, and both male and female 

condoms were offered.   

For FSW with confirmed HIV infection, another finger stick was performed to collect 

blood for CD4 measurement and plasma HIV-1 RNA levels.  CD4 measurement was 

obtained using the Pima CD4TM, a self-contained, cartridge-based test platform with results 
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available in approximately 20 minutes.[84, 99]  The results were provided to the participant 

and a trained study nurse was available to assist the participant with interpretation of these 

results. 

Dried blood spots (DBS) were collected to determine HIV-1 RNA concentrations.  

DBS is an effective method for measuring plasma HIV-1 RNA levels.[100-102]  Samples 

were kept in drying boxing with a humidity indicator card to monitor moisture levels, until 

they were brought to the UNC Project laboratory.  HIV-1 RNA levels were available for 

women within 4 weeks of DBS collection and results were provided by a trained study nurse.   

Aim 1: Characterize the HIV care continuum among FSW in Lilongwe, Malawi 

HIV care continuum assessments 

HIV diagnosis:  We asked FSW to report the date and results of their most recent HIV 

test to determine new vs. previous diagnosis.  We defined a new HIV diagnosis as FSW who 

were seropositive, based HIV rapid testing, and self-reported being HIV negative at their 

most recent HIV test (or never testing previously).  We defined a previous diagnosis as those 

reporting being HIV-positive at their most recent test.   

History of HIV care:  For FSW who were self-reported being HIV-positive, we asked 

“Have you ever seen an HIV health care provider?”  FSW who responded yes to the question 

or reported current ART use were classified as having a history of HIV care.  All other FSW 

were classified as not having a history of HIV care. 

Current ART use: FSW who were previously diagnosed were asked the question “Are 

you currently on ART?”  Those who responded yes were defined as being on ART.  All other 

FSW were considered not on ART. 
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ART eligibility:  FSW were considered ART-eligible if they reported current ART 

use, had CD4 ≤500 cells/mm3 following the Malawi national guidelines, were currently 

pregnant or breastfeeding, or had a pregnancy after July 2011 following Option B+ policy.  

All other FSW were classified as ART-ineligible. 

ART adherence:  For the FSW who reported being on ART, we asked the question “In 

the last 4 weeks, when was the last time you missed taking any of your anti-HIV 

medications?” with the response options as: within the past week; 1-2 weeks ago; 2-4 weeks 

ago; or never skipped medications in the last 4 weeks.   

Viral suppression:  For all confirmed seropositive FSW, viral load was assessed.  We 

defined FSW as virally suppressed with an HIV-1 RNA ≤5000 copies/mL and defined as 

undetectable with an HIV-RNA ≤550 copies/mL, which are the recommended thresholds 

when using fingerstick DBS.[47, 103] 

Covariates 

We obtained data on demographic characteristics and sexual risk behaviors, which 

included: age (18-24, 25-29, ≥30 years),[104] years in sex work (<1, 1.0-1.9, 2.0-2.9, ≥3.0 

years),[105] weekly number clients (<10, 10-19, 20-29, ≥30 clients),[106] and condom use 

during vaginal sex with clients in prior 7 days (consistent use, inconsistent use).[106]   

Sensitivity analyses 

In addition to our primary analysis of the characterizing the HIV care continuum, we 

conducted two separate sensitivity analyses to address apparent discrepancies across key 

continuum indicators in a small number of FSW.  In the first sensitivity analysis, FSW who 

were virally suppressed but self-reported not previously diagnosed were re-assigned as 

seronegative to account for the possibility of false-positive HIV rapid tests.  In the second 
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sensitivity analysis, FSW who were virally suppressed but whose self-reports suggested they 

had not been previously diagnosed or did not report current ART use were re-assigned to 

categories in which they were assumed to be previously diagnosed, have a history of care, 

and be current ART users.  After we re-classified these FSW, we then re-calculated the key 

continuum outcomes and compared with our primary analysis. 

Aim 2: Evaluate and compare the associations of alcohol and marijuana use with lack of 

awareness of HIV infection 

 

Alcohol use assessment 

Alcohol use will be captured using the World Health Organization’s Alcohol Use 

Identification Test (AUDIT).[107-110]  The AUDIT measures alcohol use behaviors and 

alcohol use disorder symptoms (Table 3.1). The AUDIT is a screening tool for hazardous 

drinking, which is a pattern of drinking that poses high risk of future damage to physical or 

mental health.  This screening tool has been validated in various populations and has been 

widely used to screen for hazardous drinking in sub-Saharan Africa.[111, 112]  The AUDIT 

is a brief 10 question survey that consists of questions related to specific domains, like 

hazardous alcohol use, alcohol dependence symptoms, and harmful alcohol use.  Each of the 

10 questions has a set of responses with a corresponding score of 0 to 4.  Scores are added 

from each question resulting in one composite score ranging from 0 to 40.  A score of 8 or 

above indicates hazardous drinking, with an average sensitivity of the 90% and specificity of 

80% varying among populations and countries.  The WHO recommends shifting the cut-off 

for indication of hazardous drinking to a score of 7 to increase the sensitivity among 

women.[110]  Therefore, FSW with an AUDIT score of 7 will be indicative of hazardous 

drinking.   
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Marijuana use assessment 

Marijuana use was measured in terms of reported lifetime marijuana use and number 

of days using marijuana within the past 30 days (Table 3.2).  Current marijuana use was 

defined as at least one day of marijuana use within the prior 30 days.   

HIV history and infection assessments 

To measure HIV infection awareness, we asked FSW to report the results of their last 

HIV test.  FSW who were HIV-seropositive and self-reported themselves as HIV-negative 

from last HIV test, never receiving their results from an HIV test, or never previously tested 

for HIV were considered unware of HIV infection. 

Covariates 

We used directed acyclic graphs, based on the literature, to identify a minimally 

sufficient adjustment set of covariates to include in our analysis of the associations between 

alcohol and marijuana use, alone and together, with lack of HIV infection awareness.  

Covariates examined -included age (18-24, 25-29, ≥30 years), education (never attended 

school/only primary school, any secondary school/more school), marital status (never 

married, cohabitating/married, separated/divorced/widowed), housing (private house, bottle 

shop/bar, hotel/guesthouse), gravidity (no previous pregnancies, any previous pregnancies), 

financial dependents (no dependents, any dependents), probable depression measured by the 

Patient Health Questionnaire-9  (PHQ9 <10, PHQ9 ≥10),[113-115] and treatment for an STI 

in the prior 12 months (no, yes).  We also examined years in sex work (<1, 1.0-1.9, 2.0-2.9, 

≥3.0 years), location for soliciting paying sexual partners (bar/bottle shop, other), weekly 

number of clients (<10, 10-19, 20-29, ≥30 clients), condom use during vaginal sex with 

clients in prior 7 days (consistent use, inconsistent use),  ever had a client that demanded not 
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using a condom during vaginal sex (no, yes), alcohol use prior to last vaginal sex with client 

(no, yes), and any marijuana use prior to last vaginal sex with client (no, yes).  Categorization 

of the covariates were based on interpretability and replicability.   

Aim 3: Evaluate and compare the associations of alcohol and marijuana use with 

engagement into HIV treatment: current use of ART among ART eligible FSW and viral 

suppression 

 

Alcohol use assessment 

 Alcohol use was assessed as previously presented in aim 2. 

Marijuana use assessment 

 Marijuana use was assessed as previously presented in aim 2. 

HIV treatment assessments 

 We asked FSW to report the date and results of their most recent HIV test to 

determine new vs. previous diagnosis.  We defined a new HIV diagnosis as FSW who were 

seropositive, based HIV rapid testing, and self-reported being HIV negative at their most 

recent HIV test (or never testing previously).  We defined a previous diagnosis as those 

reporting being HIV-positive at their most recent test.   

We measured reported current ART use among all ART eligible FSW.  ART 

eligibility was defined as those reporting current ART use, a CD4 ≤500 cells/mm3 following 

the Malawi national guidelines, currently pregnant or breastfeeding, or any pregnancy after 

July 2011 following Option B+ policy.[116]  Option B+ provides confirmed HIV-infected 

pregnant and breastfeeding women lifelong ART regardless of CD4 count or clinical stage.  

FSW who answered no to the question “Are you currently on ART?” were defined as not 

using ART. 
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 We measured HIV-1 RNA concentration for viral suppression.  FSW were classified 

as virally nonsuppression with an HIV-1 RNA >5000 copies/mL which is the recommended 

thresholds when using fingerstick DBS.[47, 103]   

Covariates 

We used directed acyclic graphs, based on the literature, to identify minimally 

sufficient adjustment set of covariates to include in our models examining the associations 

between alcohol and marijuana use with sub-optimal HIV care and treatment outcomes.  The 

covariates we examined- included age (18-24, 25-29, ≥30 years), education (never attended 

school/only primary school, any secondary school/more school), marital status (never 

married, cohabitating/married, separated/divorced/widowed), housing (private house, bottle 

shop/bar, hotel/guesthouse), gravidity (no previous pregnancies, any previous pregnancies), 

financial dependents (no dependents, any dependents), probable depression measured by the 

Patient Health Questionnaire-9  (PHQ9 <10, PHQ9 ≥10),[113-115] and treated for an STI in 

the prior 12 months (no, yes).  We also examined years in sex work (<1, 1.0-1.9, 2.0-2.9, 

≥3.0 years), location for soliciting paying sexual partners (bar/bottle shop, other), weekly 

number clients (<10, 10-19, 20-29, ≥30 clients), condom use during vaginal sex with clients 

in prior 7 days (consistent use, inconsistent use),  paying sexual partner demanded not using 

a condom for vaginal sex (no, yes), and alcohol use prior to last vaginal sex with client (no, 

yes) Categorization of the covariates were based on interpretability and replicability.   

Data management and analysis 

Data management 

Data was derived from two source: face-to-face behavioral survey and laboratory 

data.  Survey data and laboratory results were entered using Open Data Kit Collect on an 

encrypted and password protected study android-based tablet by the principal investigator or 
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study staff.  All entered data was uploaded to the password-protected UNC Project shared 

server daily.  Data was housed at UNC Project-Malawi in Lilongwe, an HPTN/ACTG/MTN 

site, and the University of North Carolina at Chapel Hill.  All data collected underwent 

quality assurance and quality control testing adapted from HPTN/ACTG studies.  Study staff 

developed and implemented a system to track all questionnaires.  All FSW participants were 

assigned a unique study identification number that was used for this study.  Survey data and 

biological data were linked through this study identification number. 

Aim 1: Characterize the HIV care continuum among FSW in Lilongwe, Malawi 

Statistical analyses 

 We used frequency distributions and descriptive statistics to characterize the study 

population.  Proportions and associated 95% confidence intervals (CI) were computed for 

HIV serostatus and three key outcome of the HIV care continuum: history of HIV care, 

current ART use, and virally suppressed.  We characterized these continuum indicators using 

two different approaches.  The first approach is estimated using all HIV-infected FSW as the 

denominator, which provides information about opportunities for HIV transmission from 

FSW to their sexual partners. The second approach is estimated using the number of HIV-

infected FSW achieving the prior step in the continuum, which more directly highlights 

healthcare delivery gaps for HIV prevention and treatment services.  For example, within the 

second approach, the proportion of FSW who have a history of care has the denominator of 

FSW who reported being previously diagnosed.  In addition to these analyses of the three 

primary continuum outcomes (history of care, current ART use, and viral suppression), we 

also assessed ART use in relation to ART eligibility, and ART adherence among those on 

ART. 
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 We explored a demographic characteristics and transmission risk behaviors 

associated with HIV care continuum outcomes. A parsimonious set of demographic and 

transmission risk behaviors were established based on literature review and sample size 

considerations and included: age,[104] years in sex work,[105] weekly number clients,[106] 

and condom use during vaginal sex with clients in prior 7 days.[106]  The HIV care 

continuum outcomes assessed were a) previous diagnosis (vs. new diagnosis) among all 

HIV-infected FSW, b) history of HIV care (vs. no history of care) among those previously 

diagnosed, c) reported current ART use (vs. no current ART use) among those previously 

diagnosed and ART-eligible.  We examined associations using Poisson regression models 

with robust variance estimates to estimate prevalence ratios (PR) with 95% confidence 

intervals.[117]   

Aim 2: Evaluate and compare the associations of alcohol and marijuana use with lack of 

awareness of HIV infection 

 

Statistical analyses 

Characteristics, history of HIV testing, and substance use were summarized using 

frequencies and proportions for categorical variables and medians and interquartile ranges 

(IQR) for continuous variables.   

We conducted analyses for the associations of alcohol and marijuana use with the 

primary outcome of lack of HIV infection awareness.  We developed a product interaction 

term to assess the association between alcohol and marijuana use together and lack of HIV 

infection awareness.  We used Poisson regression with robust variance estimates to estimate 

bivariable and multivariable prevalence ratios (PR) with 95% confidence intervals (CI), due 

to problems with consistent convergence of log-binomial regression models.[118, 119]  The 
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prevalence ratio is the proportion of participants that have the outcome (D+) among exposed 

(E+) over the proportion of people that have the outcome (D+) among unexposed (E-). 

𝑃𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒 𝑅𝑎𝑡𝑖𝑜 =
𝑃(𝐷 +|𝐸+)

𝑃(𝐷 +|𝐸−)
 

Prevalence ratios are interpretable, less biased, and in comparison to odds ratios, the 

PR tends to be more consistent when estimating the total effect.[120-122]  In order to 

estimate the total effect of these associations, additional covariates were examined as 

possible confounders and effect measure modifiers.  

Potential confounders were assessed one-by-one, and retained in final adjusted 

multivariable models if removal resulted in a >10% change in the prevalence ratio estimate.  

Interactions were only considered for variables of interest that met positivity assumptions and 

were retained in the final adjusted multivariable models if they had public health relevance 

and reached statistical significance at alpha=0.10.  Collinearity was evaluated in the model 

using Pearson’s correlation coefficient; none of the covariates showed significant correlation 

(p-value ≥0.5).  

Aim 3: Evaluate and compare the associations of alcohol and marijuana use with 

engagement into HIV treatment: current use of ART among ART eligible FSW and viral 

suppression 

 

Statistical analyses 

We summarized the characteristics, substance use, and engagement in HIV treatment 

using frequencies and proportions for categorical variables and medians and interquartile 

ranges (IQR) for continuous variables. 

We conducted separate analyses for the associations of alcohol and marijuana use 

with the primary outcomes of lack of ART use and viral nonsuppression.  We used Poisson 

regression with robust variance estimates to estimate bivariable and, when sample size 
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permitted, multivariable prevalence ratios (PR) with 95% confidence intervals (CI).[118, 

119]   

We assessed potential confounders one-by-one, and retained in the final adjusted 

multivariable models if removal resulted in >10% change in estimate.  Interactions were only 

considered for variables of interest that met positivity assumptions and retained in final 

adjusted multivariable models if they reached statistical significance at alpha=0.10 and 

considered to have public health relevance.  Collinearity was evaluated in the model using 

Pearson’s correlation coefficient, though, none of the covariates showed significant 

correlation (p value ≥0.5).  

Limitations 

Specific limitations to each aim are incorporated within the discussions of chapters 4 

through 6.  Here we present certain limitations that applied to the implementation and design 

of all our aims. 

Challenges associated with recruiting FSW   

During the community mapping activities, we engaged with venue owners to inform 

them that we were conducting a substance use and sexual health study among women 

patrons.  We alleviated any resistance owners had by study staff showing up announced.  We 

were also aware of the difficulties identifying FSW and subsequently obtaining their consent 

to participate in the survey while they were working.  The duration of the survey was kept 

manageable, as not to serve as a disincentive for participation.  We also conveyed the 

benefits of receiving HIV testing on site, particularly among FSW who are unaware of their 

infection, and CD4 cell counts among HIV infected FSW not on ART. 
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Self-report of substance use 

The measure of substance use was based on self-report. Given the need for social 

acceptance, this measurement may be susceptible to social desirability bias and recall bias.  

We incorporated strategies in survey administration to minimize these potential biases, such 

as the use of trained interviewers, building rapport, and reassuring confidentiality throughout 

the survey. 

Generalizability of results  

All FSW who are enrolled in this study were enrolled at venues where they were be 

soliciting clients.  Therefore, street-based FSW were likely not included in our sample.  

These FSW may fundamentally be different than those in our study, in terms of their HIV 

risk structure and health seeking behaviors.  We made sure that our results did not 

inappropriately generalize FSW outside of our study sample.  
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  Figure 3. Map of Lilongwe, Malawi 
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Table 1. Measurement of alcohol use 

Question Response (score) 

Alcohol Use Disorder Identification Test (AUDIT) 

Composite score  

How often do you have a drink containing alcohol? Never (0) 

Once a month or less (1) 

2 to 4 times a month (2) 

2 to 3 times a week (3) 

4 times or more a week (4) 

How many drinks containing alcohol do you have on 

a typical day when you are drinking? 

1 or 2 drinks (0) 

3 or 4 drinks (1) 

5 or 6 drinks (2) 

7, 8, or 9 drinks (3) 

10 or more drinks (4) 

How often do you have six or more drinks on one 

occasion? 

Never (0) 

Less than monthly (1) 

Monthly (2) 

Weekly (3) 

Daily or almost daily (4) 

How often during the last year have you found that 

you were not able to stop drinking once you had 

started? 

Never (0) 

Less than monthly (1) 

Monthly (2) 

Weekly (3) 

Daily or almost daily (4) 

How often during the last year have you failed to do 

what was normally expected from you because of 

drinking? 

Never (0) 

Less than monthly (1) 

Monthly (2) 

Weekly (3) 

Daily or almost daily (4) 

How often during the last year have you needed a 

first drink in the morning to get yourself going after a 

heavy drinking session? 

Never (0) 

Less than monthly (1) 

Monthly (2) 

Weekly (3) 

Daily or almost daily (4) 

How often during the last year have you had a feeling 

of guilt or remorse after drinking? 

Never (0) 

Less than monthly (1) 

Monthly (2) 

Weekly (3) 

Daily or almost daily (4) 

How often during the last year have you been unable 

to remember what happened the night before because 

you had been drinking? 

Never (0) 

Less than monthly (1) 

Monthly (2) 

Weekly (3) 

Daily or almost daily (4) 
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Have you or someone else been injured as a result of 

your drinking? 

No (0) 

Yes, but no in the last year (2) 

Yes, during the last year (4) 

Has a relative, friend, or a doctor or other health 

worker been concerned about your drinking or 

suggested that you cut down on your drinking? 

No (0) 

Yes, but no in the last year (2) 

Yes, during the last year (4) 
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Table 2. Measurement of marijuana use 

Question Response 

Marijuana use 

Have you ever used marijuana? Yes 

No 

In the past 30 days, how many days have you used 

marijuana? 

0 – 30 days 

On the days that you used marijuana on about how 

many times did you use marijuana per day? 

0 – 30 times 
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CHAPTER IV: THE HIV CARE CONTINUUM AMONG FEMALE SEX WORKERS, 

A KEY POPULATION IN LILONGWE, MALAWI 

INTRODUCTION 

HIV prevalence among female sex workers (FSW) remains disproportionately high 

despite decades of prevention activities.[29-34]  Globally, the HIV prevalence among FSW is 

12%, with a higher prevalence of 37% in sub-Saharan Africa.  HIV-infected FSW have a 

higher number of sexual partners compared to other women of reproductive age, increasing 

the likelihood of HIV acquisition, as well as transmission to their clients and onward 

transmission from clients to other sexual partners.[30, 123]  Effective interventions are 

clearly needed to reduce HIV acquisition and transmission from this key population.   

Anti-retroviral therapy (ART) sharply reduces HIV morbidity, mortality, and 

transmission.[18, 124] To experience these benefits of ART, HIV-infected persons must be 

diagnosed and receive HIV care and treatment.  The HIV care continuum is a commonly 

used framework that provides cross-sectional descriptions of population-level engagement in 

HIV testing, care, and treatment. [12, 20]  If HIV-infected FSW fail to attain optimal 

outcomes along this “HIV continuum,” they will not receive the clinical benefits of HIV care 

and treatment, and also will likely continue to transmit HIV.[19, 125]    

The HIV care continuum has not been well characterized in FSW.[125, 126]  

Estimates of ART initiation, adherence, and treatment outcomes among this key population 

in sub-Saharan have been derived predominately from small, intensively followed cohorts 

whose experiences may not be representative of FSW more generally.[126]  Without 
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estimates of engagement in HIV care and treatment among FSW outside of these intensively 

followed cohorts, the unmet needs of this population are difficult to assess.   

We conducted the first study to characterize the HIV care continuum among FSW in 

Lilongwe, Malawi, where the FSW HIV prevalence (70%) is one of the highest globally.[30]  

In addition to quantifying the continuum, we examined the associations between continuum 

outcomes and both demographic characteristics and transmission risk behaviors.   

METHODS 

Study procedures 

We designed and implemented this study through a collaboration between The 

University of North Carolina at Chapel Hill, UNC Project Malawi, and Theatre for a Change 

(TfaC), a non-governmental organization in Malawi with far-reaching relationships with 

local sex work stakeholders including FSW, chiefs, police, local NGOs, and Malawian 

government ministries.  This study is a descriptive, cross-sectional biological and behavioral 

survey among FSW in Lilongwe, Malawi.  FSW were systematically recruited using venue-

based sampling.  Venue-based sampling has documented success with identification of 

hidden populations, including FSW.[12, 95-98]  Our reach team comprised of HIV testing 

counselors, interviewers, a study nurse, male driver for the mobile clinic, and a peer FSW to 

facilitate approaching women at the venues.  In collaboration with TfaC, we developed the 

list of venues where FSW are known to solicit sex. 

From July through September 2014, FSW were recruited from 23 different venues 

within Lilongwe; most venues were bars and bottle shops.  Women at a venue were 

approached by a member of our outreach team and asked if they would like to participate in a 

research study for FSW.  We used the 2011 Family Planning Association of Malawi’s 
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definition of sex work, as someone “who had received money in exchange for sex either 

regularly or occasionally up to 12 months prior to the survey”.  Women were eligible for 

enrollment if they were at least 18 years of age and self-reported as a FSW.  All FSW 

provided written informed consent. 

All consenting FSW completed a structured behavioral survey to obtain detailed 

information on demographics, pregnancy history, transmission risk behaviors, HIV testing 

history, and engagement in HIV care and treatment.  The survey was translated from English 

to Chichewa, the predominant language in Malawi, and back translated.  The survey was 

available in both languages to all FSW.   

HIV serostatus was confirmed for all participating FSW using Malawian National 

HIV Testing and Counseling guidelines, which indicate serial HIV-antibody rapid tests, 

Determine HIV-1/2 and Uni-Gold rapid HIV-antibody.  Pre- and post-HIV test counseling, 

clinic referral, and risk reduction counseling were administered, and both male and female 

condoms were offered.  FSW were defined as HIV seronegative with a negative Determine 

HIV-1/2 test result or HIV seropositive with positive Determine HIV-1/2 and Uni-Gold test 

results.   

For FSW with confirmed HIV infection, another finger stick was performed to collect 

blood for CD4 measurement and plasma HIV-1 RNA levels.  CD4 measurement was 

obtained using the Pima CD4TM, a self-contained, cartridge-based test platform with results 

available in approximately 20 minutes.[84, 99]  The results were provided to the participant 

and a trained study nurse was available to assist the participant with interpretation of these 

results. 
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Dried blood spot (DBS) were collected to determine HIV-1 RNA 

concentrations.[100-102]  Samples were kept in drying boxing with a humidity indicator card 

to monitor moisture levels, until they were brought to the UNC Project laboratory.  HIV-1 

RNA levels were available for within 4 weeks of DBS collection and results were provided 

by a trained study nurse.   

All FSW confirmed HIV seropositive were referred to Lighthouse Trust HIV Clinic 

in Lilongwe for medical care and treatment.  All study-related activities were conducted in a 

safe and private location.   

Data collection 

To assess whether women testing positive were newly (vs. previously) diagnosed, 

FSW were asked to report the date and results of their most recent HIV test.  FSW who were 

seropositive and self-reported being HIV negative at their most recent HIV test (or never 

testing previously) were defined as a new HIV diagnosis; those reporting being HIV-positive 

at their most recent test were classified as previously diagnosed.  Previously diagnosed FSW 

who responded yes to the question “Have you ever seen an HIV health care provider?” or 

reported current ART use were classified as having history of HIV care.  Previously 

diagnosed FSW who answered yes to the question “Are you currently on ART?”  were 

classified as being on ART. ART-eligible FSW were defined as those reporting current ART 

use, a CD4 ≤500 cells/mm3  following the Malawi national guidelines, currently pregnant or 

breastfeeding, or any pregnancy after July 2011 following Option B+ policy.[116]  The 

Option B+ policy provides confirmed HIV-infected pregnant and breastfeeding women 

lifelong ART regardless of CD4 count or clinical stage.   ART adherence was assessed based 

on responses to the question “In the last 4 weeks, when was the last time you missed taking 

any of your anti-HIV medications?” (within the past week; 1-2 weeks ago; 2-4 weeks ago; or 
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never skipped medications in the last 4 weeks).  All HIV-infected FSW provided blood 

specimens for HIV-1 RNA levels.  FSW were defined as virally suppressed with an HIV-1 

RNA ≤5000 copies/mL and defined as undetectable with an HIV-RNA ≤550 copies/mL, the 

recommended thresholds when using fingerstick DBS.[47, 103]   

Data analyses 

 We used frequency distributions and descriptive statistics to characterize the study 

population.  Proportions and associated 95% confidence intervals (CI) were computed for 

HIV serostatus and three key outcome of the HIV care continuum: history of HIV care, 

current ART use, and virally suppressed.  We characterized these continuum indicators using 

two different approaches.  The first approach, which provides information about 

opportunities for HIV transmission from FSW to their sexual partners, is estimated using all 

HIV-infected FSW as the denominator. The second approach, which more directly highlights 

healthcare delivery gaps for HIV prevention and treatment services, is estimated using the 

number of HIV-infected FSW achieving the prior step in the continuum.  For example, under 

the second approach, the proportion of FSW who have a history of care has the denominator 

of FSW who reported being previously diagnosed.  We report separately the small proportion 

of discrepancies across the three key continuum outcomes. In addition to these analyses of 

the three primary continuum outcomes, we also assessed ART use in relation to ART 

eligibility, and ART adherence among those on ART.   

 Demographic characteristics and transmission risk behaviors associated with HIV 

care continuum outcomes were explored. A parsimonious set of demographic and 

transmission risk behaviors were established based on literature review and sample size 

considerations, which included: age (18-24, 25-29, ≥30 years),[104] years in sex work (<1, 
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1.0-1.9, 2.0-2.9, ≥3.0 years),[105] weekly number clients (≤19, ≥20 clients),[106] and 

condom use during vaginal sex with clients in prior 7 days (consistent use, inconsistent 

use).[106]  The question used to assess condom use was “How often did you use condoms 

during vaginal sex with a paying sexual client in the last 7 days?”  Reponses included never, 

rarely, sometimes, most times, and always.  FSW who responded always were classified as 

having consistent use and all other responses were classified having inconsistent use.  The 

three key HIV care continuum outcomes assessed were a) previous diagnosis (vs. new 

diagnosis) among all HIV-infected FSW, b) history of HIV care (vs. no history of care) 

among those previously diagnosed, c) reported current ART use (vs. no current ART use) 

among those previously diagnosed and ART-eligible.  We examined associations using 

Poisson regression models with robust variance estimates to estimate prevalence ratios (PR) 

with 95% confidence intervals.[117]   

Sensitivity Analyses  

 We conducted two sensitivity analyses to address apparent discrepancies across key 

continuum indicators in a small number of FSW.  First, FSW who were virally suppressed 

but self-reported not previously diagnosed were re-assigned as seronegative to account for 

the possibility of false-positive HIV rapid tests.  Second, FSW who were virally suppressed 

but whose self-reports suggested they had not been previously diagnosed or did not report 

current ART use were re-assigned to categories in which they were assumed to be previously 

diagnosed, have a history of care, and be current ART users.  Following re-classifications of 

these FSW, we re-calculated the key continuum outcomes. 

All statistical analyses were conducted using SAS software version 9.3 (SAS Institute, Cary, 

NC, USA). 
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Ethics Statement 

Ethics approval was obtained from the Malawi Ministry of Health and Population 

National Health Sciences Research Committee (HSRC) and the University of North 

Carolina-Chapel Hill Institutional Review Board. 

RESULTS 

Among the total study population (n=200), the median age was 24 years (IQR: 22-

28).  Most (66%) had not completed primary school and the majority (81%) were separated, 

divorced, or widowed (Table 1).  Approximately 60% reported currently living in a bar or 

bottle shop, and 90% solicited clients at these venues.  The median duration of exchanging 

sex for money was 3 years (IQR: 1-5).  The median reported number of clients in the past 7 

days was 21 (IQR: 10-35).  Nearly three quarters reported consistent condom use during 

vaginal sex with clients in the past 7 days.       

HIV diagnosis 

The HIV seroprevalence was very high (69%, 95% CI: 62, 75%, n=138).  Among the 

HIV-infected FSW, 20% (95% CI: 13, 26%, n=27) were newly diagnosed (Table 2); of these, 

74% (95% CI: 54, 89%, n=20) had tested negative previously, 19% (95% CI: 6, 38%, n=5) 

had never tested, and 7% (95% CI: 1, 24%, n=2) had tested but not received results (results 

not shown).  Among newly diagnosed FSW that had previously tested negative, the median 

time since last HIV test was 11 months (IQR: 3-17).  The median CD4 among all newly 

diagnosed FSW was 464 cells/mm3 (IQR: 276-632) and median viral load was 44, 846 

copies/ml (IQR: 5,981- 202,395).  Among previously diagnosed HIV-infected FSW, median 

time since diagnosis was 14 months (IQR: 4-44). The median CD4 was 528 cells/mm3 (IQR: 

355-747).     
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History of HIV care 

Among all HIV-infected FSW, 69% (95% CI: 61, 76%, n=95) had a history of HIV 

care, as determined by report of ever seeing an HIV care provider or current ART use (Figure 

1A).  Among FSW previously diagnosed, 86% (95% CI: 78, 92%, n=95) had a history of 

HIV care (Figure 1B). 

Current ART use 

Among the 52% (95% CI: 44, 61%, n=72) of all HIV-infected FSW who were 

currently on ART (Figure 1A), adherence was suboptimal: 33% (95% CI: 23, 45%) reported 

skipping pills within the past 4 weeks (results not shown).  Three fourths (76%, 95% CI: 66, 

84%, n=72) of FSW previously diagnosed with a history of care reported current ART use 

(Figure 1B). 

About half of all HIV-infected FSW (48%; 95% CI: 35, 56%, n=66) reported no 

current ART use; their median CD4 was 478 cells/mm3 (IQR: 321-656).  Of those that 

reported no current ART use, 62% (95% CI: %, n=41) were eligible for ART, with 42% 

(95% CI: 26, 58%, n=17) newly diagnosed and 59% (95% CI: 42, 74%, n=24) previously 

diagnosed.  Among the previously diagnosed with no current ART use and ART eligible 

(n=24), 92% (95% CI: 73, 99%, n=22) had a CD4 ≤500 cells/mm3 with an additional 8% 

(95% CI: 1, 27%, n=2) that were ART-eligible based on Option B+ (currently pregnant, 

currently breastfeeding, or any pregnancy after July 2011). 

Viral suppression 

Approximately half (45%, 95% CI: 36, 54%, n=62) (Figure 1A) of all HIV-infected 

FSW were virally suppressed (≤5000 copies/mL) and 38% had an undetectable viral load 

(≤550 copies/mL).  Among previously diagnosed FSW (n=111), half had undetectable viral 
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loads (median viral load= 0 copies/ml IQR: 0- 31,295) (Table 2).  Of the FSW who reported 

current ART use, 86% (95% CI: 76, 93%, n=62) had viral loads ≤5000 copies/mL (Figure 

1B).  Seven women (5%) of all HIV-infected FSW were identified as virally suppressed but 

did not report current ART use or previous HIV diagnosis.   

Sensitivity analyses 

Among the seven FSW who were virally suppressed but did not report experience 

with “upstream” continuum indicators, four reported previous diagnosis and a history of care 

but no current ART use, and three had no indication of previous diagnosis, history of care, or 

current ART use based on self-report.   

In the first sensitivity analysis that re-classified the three FSW that self-reported not 

being previously diagnosed as seronegative, the HIV seroprevalence was similar to the 

seroprevalence of the primary analyses.  Of all the 200 FSW enrolled in our study, 68% were 

seropositive (95% CI: 61, 74%).     

In the second sensitivity analysis that re-classified these seven FSW as being 

previously diagnosed, with a history of care and current ART use, the overall proportions 

achieving the HIV care continuum outcomes were similar to those obtained in the main 

analyses.  Of all HIV-infected FSW, 72% (95% CI: 64, 80%) had a history of care, 57% 

(95% CI: 49, 66%) reported current ART use, and 50% (95% CI: 41, 59%) were virally 

suppressed.  Among previously diagnosed FSW (83%, (95% CI: 75, 89%), 88% (95% CI: 

80, 93%) had a history of care.  Of those with a history of care, 79% (95% CI: 70, 87%) FSW 

currently ART using and among those with current ART use, 87% (95% CI: 78, 94%) were 

virally suppressed.     
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Factors associated with HIV care continuum outcomes 

In multivariable analyses (Table 3), there was little to no association between age, 

duration in sex work, number of weekly clients and condom use and the key HIV care 

continuum outcomes: previously diagnosed, history of HIV care, and current ART use.   

FSW who were younger (18-24 years: APR: 0.74, 95% CI: 0.30, 1.84; 25-29 years: 

APR: 0.84, 95% CI: 0.34, 1.91) and reported ≤19 clients per week (APR: 0.67, 95% CI: 0.33, 

1.36) were less likely to be previously (vs. newly) diagnosed.  FSW who were engaged in sex 

work for <1.0 year (APR: 1.81, 95% CI: 0.62, 5.33) or 1.0-1.9 years (APR: 2.04, 95% CI: 

0.85, 4.94) were more likely to be previously diagnosed.  FSW who reported inconsistent 

condom use with clients in the prior 7 days were 1.65 (95% CI: 0.70, 3.47) times as likely to 

be previously diagnosed when compared to FSW who reported consistent condom use.   

FSW who were 25-29 years were 0.89 (95% CI: 0.73, 1.14) times as likely to have a 

history of care (vs. no history of care) than FSW who were ≥30 years old.  FSW that were 

engaged in sex work for 1.0-1.9 years (APR: 0.84, 95% CI: 0.463, 1.12) and reported 

inconsistent condom use (APR: 0.90, 95% CI: 0.75, 1.01) were less likely to have a history 

of HIV care.  FSW who reported ≤19 clients per week were 1.12 (95% CI: 0.96, 1.30) times 

as likely to have a history of care compared to FSW who reported ≥20 clients per week.   

FSW who were younger and engaged in sex work for less than 3 years were less 

likely to have current ART use when compared to FSW who were ≥30 years old and engaged 

in sex work for ≥3 years.  FSW who reported ≤19 clients per week were 1.10 (95% CI: 0.88, 

1.38) times as likely to have a history of care compared to FSW who reported ≥20 clients per 

week.  FSW who reported inconsistent condom use with clients in the prior 7 days were 1.08 
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(95% CI: 0.84, 1.38) times as likely to be previously diagnosed when compared to FSW who 

reported consistent condom use.       

DISCUSSION 

In this study, FSW in Lilongwe, Malawi were heavily HIV burdened, with one-fifth 

of HIV-infected FSW being previously unaware of their HIV infection.  Although most HIV-

infected FSW reported seeing an HIV healthcare provider at least once, only half reported 

current ART use.  More encouragingly, among FSW on ART, over four-fifths were virally 

suppressed, the ultimate goal for clinical and transmission outcomes.  Both HIV-infected and 

HIV-uninfected FSW in our sample were highly active and engaging in high-risk sexual 

behaviors.  Among HIV-infected FSW, transmission risk behaviors were not statistically 

associated with being previously diagnosed, having a history of HIV care, or current use of 

ART.   

Despite continued HIV prevention efforts in Malawi, the HIV seroprevalence among 

this sample of FSW in Lilongwe remains consistent with estimates from nearly a decade ago.  

The 2006 bio-behavioral surveillance survey among 273 FSW from six urban centers of 

Malawi, including Lilongwe, identified 71% of FSW as HIV-infected.[127]  We expected the 

FSW prevalence to have  fallen along with the national HIV prevalence.[127]  Malawi’s 

adult HIV prevalence has steadily declined from its peak of 18% in 2000 to 11% in 2010 

among adults, including 13% among adult women.[128]  Our prevalence may be an 

overestimate for all FSW in Malawi, given all the FSW were recruited within venues in 

Lilongwe, the capital and second largest city in Malawi. However, current national HIV 

prevalence estimates among FSW are unavailable for comparison.  The consistently high 

HIV prevalence among FSW in Malawi over the past decade highlights the importance of 
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combination behavioral, biomedical, and structural HIV prevention and treatment efforts for 

both HIV-uninfected and infected FSW.   

The proportion of FSW newly diagnosed, as part of our study, has serious 

consequences for both FSW and their sexual partners.  Establishing a timely HIV diagnosis 

for highly active FSW is absolutely critical.[129]  FSW who remain unaware of their HIV 

infection miss opportunities for entry into HIV care, leading to later ART initiation, higher 

risk for HIV clinical progression, and ongoing transmission.[130]  The time between tests 

identified in our study highlights the need for frequent outreach to encourage rapid HIV 

testing to capture highly active FSW at most risk for ongoing HIV transmission. 

Overall in this sample, about half of HIV-infected FSW were not on ART and 

therefore not receiving the full clinical, immunological, and transmission prevention benefits 

of therapy.  Despite the recognition that timely uptake of ART can improve health outcomes 

and decrease onward transmission,[14-16] there are currently no interventions specifically 

focusing on increased access and adherence to ART for FSW in sub-Saharan Africa.[14]  

However, the recent expansions of ART may increase ART initiation among FSW.  Since 

2011, Malawi has provided lifelong ART for all women who are pregnant or breastfeeding 

for the prevention of mother-to-child transmission under Option B+.[29]  In addition to 

Option B+, Malawi has implemented earlier initiation of ART (CD4 count ≤500 cells/mm3) 

in April 2014.[131]  Further expansion of ART initiation should be prioritized to reach all 

HIV-infected FSW in Malawi. 

FSW face a complex lattice of individual, social, and structural barriers to HIV care 

and ART uptake with the goal for viral suppression.  For example, FSW are highly 

stigmatized, experiencing discrimination and violence, which can have damaging effects on 
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access to HIV care and treatment.[11, 36, 132]  Furthermore, FSW often use alcohol as a 

means to facilitate sex work.[4]  This high-risk alcohol consumption impairs judgment and 

cognitive function, making it even more challenging for FSW to access care and initiate 

ART.[59, 61]  The specific barriers affecting ART uptake among FSW in sub-Saharan Africa 

are poorly described.  Successfully identifying the impact of these barriers on ART uptake in 

sub-Saharan Africa, including Malawi, can inform tailored multilevel combination 

interventions focused on increasing access and uptake of ART, and ultimately viral 

suppression, for HIV-infected FSW. 

Within our sample of FSW, we identified little to no association between 

transmission risk behaviors and key HIV care continuum outcomes.  These results are in 

contrast to observed reductions in sexual risk behaviors following HIV diagnosis,[133] 

initiation of HIV care and treatment among non-FSW populations.[134-136]  The null 

association between behaviors and continuum outcomes in our FSW population may be due 

to the nature of their work: because their livelihoods depend on high-risk sexual behaviors, 

FSW may face greater difficulty in reducing transmission risk behaviors following diagnosis 

and engagement in care than do other populations.[30]   

Another important unmet need identified in the study is prevention for HIV-

uninfected FSW.  HIV-uninfected FSW within our sample are at increased risk for HIV 

acquisition due to their numerous weekly clients and inconsistent condom use and are in need 

of a tailored comprehensive package of interventions.  Pre-exposure prophylaxis (PrEP) has 

emerged as an effective biomedical intervention to prevent HIV infection.[137]  Although it 

has not yet been evaluated specifically among FSW, PrEP could provide a highly effective 

prevention strategy for at risk FSW.  Given the multilevel HIV risks FSW face, PrEP must be 
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complemented with other proven effective interventions, such as community empowerment 

and testing and treatment strategies to reduce HIV incidence in FSW and their clients.[138]  

Comprehensive prevention packages that incorporate PrEP delivery must be developed and 

rigorously evaluated among FSW. 

In this study, the HIV care continuum provided a valuable framework for describing 

HIV testing, care, and treatment cross-sectionally among FSW in Lilongwe, Malawi; 

however, the framework fails to fully capture the dynamic nature of FSW’s engagement in 

the trade and with HIV prevention and care services.  For example, the traditional continuum 

framework does not explicitly describe important processes, such as care re-engagement and 

viral re-suppression that may occur for some HIV-infected FSW.[126]  A related limitation is 

that we assessed HIV care history but not current HIV care status; therefore, we were unable 

to determine whether suboptimal ART use among ART-eligible FSW was due to care dis-

engagement or rather failures in ART initiation/re-initiation among FSW who were currently 

in care. Prospective, longitudinal studies that can better enumerate dynamic, multidirectional 

movement would provide additional, useful understanding of HIV testing, care, and 

treatment of FSW.            

        The outcomes we used to describe the HIV care continuum were mostly reliant on 

self-report and thus subject to misclassification.  In particular, our estimated proportion of 

newly diagnosed FSW may be an overestimate of new diagnoses if women were 

uncomfortable reporting their known HIV-positive status.  Additionally, FSW who were 

previously diagnosed but not on ART may have felt it more socially desirable to report not 

being previously diagnosed and therefore unable to be on ART.  Furthermore, FSW who 

were virally suppressed but did not report engaging in “upstream” care continuum outcomes 
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may have been concerned about reporting HIV status awareness while continuing to be 

engaged in sex work.  This apparent discrepancy related to virally suppressed FSW that are 

reportedly unengaged in HIV care and not on ART, which may be partially explained by the 

possibility that some small percentage were elite controllers,[139] has been seen previously 

among FSW in Zimbabwe.[140]  Clinical records could potentially have provided more 

reliable diagnosis and ART use data; however, such data are not readily available in Malawi.                 

This study was the first to characterize key HIV care continuum outcomes among a 

sample of FSW in Lilongwe, Malawi—where the HIV prevalence among FSW remains 

among the highest globally.  HIV-burdened FSW in sub-Saharan Africa are severely 

understudied and underserved, leading to limited understanding of and attention to their HIV 

testing, care, and treatment engagement.  Our study suggests an enormous need for integrated 

behavioral, biomedical, and structural approaches for both HIV-infected and HIV-uninfected 

FSW to improve clinical outcomes and prevent onward transmission.    

  



 

51 

Table 3. Characteristics of female sex workers in Lilongwe, Malawi, July-September 2014 

 Total 

Population 

(n=200) 

HIV 

seronegative 

(n=62) 

HIV 

 seropositive  

(n=138) 

 n (%) n (%) n (%) 

Age (years)       

     18-24 101 (51) 44 (71) 57 (41) 

     25-29 54 (27) 10 (16) 44 (32) 

     ≥30 45 (22) 8 (13) 37 (27) 

Nationality       

     Malawian 195 (98) 62 (100) 133 (96) 

     Other 5 (2) 0 (0) 5 (4) 

Education       

Never attended school 15 (7) 5  (8) 10 (7) 

Some primary 117 (59) 36 (58) 81 (59) 

Completed primary 20 (10) 3 (5) 17 (12) 

     Some secondary 44 (22) 15 (24) 29 (21) 

     Completed primary 4 (2) 3 (5) 1 (1) 

Marital status*       

Never married 28 (14) 13  (21) 15 (11) 

Married (legal or traditional) 

or co-habitating 

9 (4) 3 (5) 6 (4) 

Separated, divorced, or 

widowed 

162 (81) 45  (73) 117 (85) 

Housing       

Private house 27 (13) 10 (16) 17 (12) 

Bar or Bottle shop 115 (58) 35 (57) 80 (58) 

Guesthouse or hotel 58 (29) 17 (27) 41 (30) 

Number of pregnancies       

     0 15 (7) 4 (6) 11 (8) 

     1 56 (28) 19 (31) 37 (27) 

     ≥2 129 (65) 39 (63) 90 (65) 

Duration of sex work (years)*       

     <1.0 25 (12) 10 (16) 15 (11) 

     1.0-1.9 39 (20) 15 (24) 24 (17) 

     2.0-2.9 34 (17) 12 (19) 22 (16) 

     ≥3.0 100 (50) 23 (37) 77 (56) 

Location for soliciting clients       

     Bar or bottle shop 181 (91) 57 (92) 124 (90) 

     Other 19 (9) 5 (8) 14 (10) 

Number of clients per week*       

     <10 43 (21) 16 (27) 27 (20) 

     10-19 45 (23) 12 (19) 33 (24) 

     20-29 52 (26) 19 (31) 33 (24) 

     ≥30 58 (29) 14 (23) 44 (32) 
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Condom use with paying sexual 

partners in past 7 days† 

      

Inconsistent 49 (24) 13 (21) 36 (26) 

Consistent 151 (76) 49 (79) 102 (74) 
*Missing data due to not knowing or refused to answer: marital status: n=1; number of years exchanging sex for money: 

n=2; number of paying sexual partners in past 7 days: n=2  
†
Inconsistent includes FSW who responded “never”, “rarely”, “sometimes”, or “most times”; Consistent includes FSW who 

responded “always”. 
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Table 4. HIV testing history, CD4 count, and VL at the time of cross-sectional survey by new 

and previous HIV diagnosis for female sex workers, (n=138) 

 New HIV diagnosis  

(n=27) 

Previous HIV 

diagnosis 

(n=111) 

 Median (Interquartile Range) 

Time since last HIV test (months)* 11 (3-17) 14 (4-44) 

CD4 count, cells/mm3 464 (276-632) 528 (355-747) 

Viral load, copies/ml 44, 846 (5,981- 202,395) 0 (0- 31,295) 
*Among those who report previously testing negative 

  

 



 

 

5
4
 

Figure 4. HIV Care Continuum among HIV-infected female sex workers, Lilongwe, Malawi (n=138). A) Among all HIV-infected 

FSW; B) Among FSW achieving prior step. 
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Table 5. Associations of demographic and transmission risk behaviors with HIV care continuum outcomes (previously HIV 

diagnosed, history of HIV care, and current ART use) among HIV-infected female sex workers in Lilongwe, Malawi 

 Previously HIV diagnosed 

n=138 

 History of HIV care 

n=111 

 Current ART use 

n=96 

Characteristic PR (95% CI) APR* (95% CI)  PR (95% CI) APR* (95% CI)  PR (95% CI) APR* (95% CI) 

Age (years)         

     18-24 0.89 (0.40, 2.01) 0.74 (0.30, 1.84)  0.91 (0.78, 1.07) 0.99 (0.86, 1.14)  0.90 (0.67, 1.17) 0.98 (0.74, 1.31) 

     25-29 0.84 (0.35, 2.02) 0.81 (0.34, 1.91)  0.87 (0.72, 1.04) 0.89 (0.73, 1.08)  0.88 (0.67, 1.17) 0.93 (0.70, 1.23) 

     ≥30 1.00 1.00  1.00 1.00  1.00 1.00 

Duration of sex 

work (years) 

        

     <1.0  1.58 (0.60, 4.19) 1.81 (0.62, 5.33)  1.02 (0.83, 1.25) 1.02 (0.83, 1.12)  0.78 (0.49, 1.25) 0.81 (0.49, 1.33) 

     1.0-1.9  1.73 (0.78, 3.83) 2.04 (0.85, 4.94)  0.79 (0.58, 1.09) 0.84 (0.63, 1.12)  0.82 (0.56, 1.20) 0.91 (0.62, 1.33) 

     2.0-2.9  0.81 (0.25, 2.58) 0.91 (0.28, 2.88)  0.95 (0.76, 1.17) 0.93 (0.75, 1.15)  0.87 (0.62, 1.21) 0.87 (0.60, 1.24) 

     ≥3.0  1.00 1.00  1.00 1.00  1.00 1.00 

Number of 

clients per week 

        

     ≤19 0.64 (0.31, 1.33) 0.67 (0.33, 1.36)  1.13 (0.98, 1.31) 1.12 (0.96, 1.30)  1.11 (0.89, 1.39) 1.10 (0.88, 1.38) 

     ≥20 1.00 1.00  1.00 1.00  1.00 1.00 

Condom use**         

     Inconsistent 1.42 (0.70, 2.86) 1.65 (0.79, 3.47)  0.94 (0.77, 1.14) 0.90 (0.75, 1.01)  1.12 (0.88, 1.43) 1.08 (0.84, 1.38) 

     Consistent 1.00 1.00  1.00 1.00  1.00 1.00 

PR: Prevalence Ratio; APR: Adjusted Prevalence Ratio; CI: Confidence Interval 

*adjusted for all other variables in table 
†
Inconsistent includes FSW who responded “never”, “rarely”, “sometimes”, or “most times”; Consistent includes FSW who responded “always”. 
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CHAPTER V: SUBSTANCE USE AND AWARENESS OF HIV INFECTION 

AMONG HIV-INFECTED FEMALE SEX WORKERS IN LILONGWE, MALAWI  

Introduction 

Female sex workers (FSW) have been a key focus for HIV prevention efforts for over 

three decades; however, these women remain disproportionately at risk for acquiring 

HIV.[29-34]  The global burden of HIV among FSW is approximately 12%.[30]  The 

prevalence among FSW is even higher in sub-Saharan Africa, at approximately 37%.[14, 30, 

35]  In Malawi, the HIV prevalence among FSW is about 70%, the highest FSW prevalence 

globally.[30, 141]  To prevent ongoing transmission and successfully engage in HIV care and 

treatment, FSW must be aware of their HIV infection.   

Timely HIV testing and infection awareness is the pivotal first step for successful 

engagement in HIV care and treatment and subsequent improvements in health outcomes.  

Currently, the World Health Organization (WHO) currently recommends that HIV testing for 

high risk persons, such as FSW, should occur at least every 12 months.[142]  Yet, many 

FSW do not access HIV testing and counseling fearing a positive result.[41]  Among FSW 

who are aware of their HIV infection, many learn it as a result of testing during pregnancy.  

The most common reason for voluntary HIV testing is frequent illness or deterioration of 

health.[41]  The barriers to HIV testing for hard-to-reach FSW in sub-Saharan Africa must be 

delineated to improve uptake of HIV care and treatment and prevent ongoing transmission. 

Substance-using FSW in the region use alcohol most commonly.[4, 143, 144]  FSW 

often engage in alcohol use  to facilitate soliciting sex and cope with stressors associated with 

sex work.[3, 4]  In Malawi, nearly 45% of FSW report consuming four to five bottles of 
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alcoholic beverages per day, which puts these women at serious risk for alcohol 

dependency.[8, 41, 57]  Alcohol use negatively affects health care utilization and likely 

serves as a barrier to HIV infection awareness.[58, 145]  To date, the association between 

alcohol use and HIV testing, particularly among FSW in sub-Saharan Africa, has rarely been 

examined.[146]   

Marijuana is widely used in sub-Saharan Africa, including among FSW.[2, 143, 147, 

148]  FSW in South Africa are significantly more likely to use marijuana when compared to 

non-sex worker females, with two thirds reporting marijuana use.[3]  Estimates of marijuana 

use among FSW in Malawi are lacking, nonetheless, marijuana is widely available and 

inexpensive.[24, 25, 72]  Marijuana use impairs cognitive functions and judgment, which 

may in turn adversely affect HIV-related health seeking decision making and likely 

subsequent delay of HIV infection awareness. [69-71]  However, the relationship of 

marijuana use with HIV testing and infection awareness specifically among FSW is 

unknown.       

In this study, we examined associations between alcohol and/or marijuana use and 

lack of awareness of HIV infection among FSW in Lilongwe, Malawi.  We also describe 

history of HIV testing among HIV-infected FSW.   

Methods 

Study setting and participants 

 This study was conducted in Lilongwe, the central region of the Republic of Malawi.  

The study population included FSW, defined per the Family Planning Association of Malawi 

as someone “who had received money in exchange for sex either regularly or occasionally up 

to 12 months prior to the survey”, who were at least 18 years of age, and able to speak 

English or Chichewa, the predominant local language. 
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Study design 

 

 Our study was guided by self-regulation and coping theories that individuals engage 

in substance use to help cope with negative life events and dysregulate emotional states 

brought on by sex work, which in turn may influence HIV health seeking behaviors.[73-75]  

We designed and implemented this study through a collaboration among the University of 

North Carolina-Chapel Hill, UNC Project-Malawi, and Theatre for a Change (TfaC), a non-

governmental organization in Malawi with far-reaching relationships with local stakeholders 

including sex workers, chiefs, police, other NGOs, United Nations agencies, and government 

ministries.  We employed a cross-sectional design to systematically recruit FSW using 

venue-based sampling, a strategy with documented success in identifying hidden populations, 

such as FSW.[12, 95-98]  Using a mobile van, we recruited FSW using an outreach team 

comprised of a peer FSW, HIV testing counselors, interviewers, a study nurse, and male 

driver.  The list of venues was developed in collaboration with TfaC.  Prior to recruitment, 

stakeholder meetings with FSW community leaders known as “Queen Mothers” were held in 

conjunction with TfaC and the UNC Project-Malawi community advisory board to navigate 

the legal and social networks involved with sex work.  FSW were recruited for participation 

from July to September 2014 from 23 different venues, primarily bars and bottle shops, 

within Lilongwe. 

Data collection 

All consenting FSW received a behavioral survey.  With the behavioral survey, we 

obtained detailed information on self-reported alcohol and marijuana use and HIV testing 

history, as well as sociodemographic information, number of pregnancies, depression, and 

sex work factors (length of time in sex work, number of weekly clients, condom use, and 
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location of soliciting sex).  The survey was translated from English to Chichewa and back-

translated.  The survey was available in both languages to all participants.   

HIV serostatus was assessed for all participating FSW.  Per Malawian National HTC 

guidelines, FSW received serial HIV-antibody rapid tests, Determine HIV-1/2 and Uni-Gold 

rapid HIV-antibody.  Pre- and post-HIV test counseling, clinic referral, and risk reduction 

counseling were administered, and both male and female condoms were offered.   

Substance use assessments 

 

Alcohol use was assessed using the WHO’s Alcohol Use Disorders Identification 

Test (AUDIT).[110, 149, 150]  The AUDIT is an internationally-validated screening tool that 

measures alcohol use behaviors and alcohol use disorder symptoms.[111, 112]  The AUDIT 

comprises 10 questions related to specific domains, like hazardous drinking, harmful 

drinking, and alcohol dependence symptoms.  Hazardous alcohol use is an alcohol 

consumption pattern that increases the risk of harmful consequences of the person or others.  

Harmful alcohol use is an alcohol consumption pattern that leads to adverse physical and 

mental health outcomes.  Alcohol dependence is a condition in which a person experiences a 

strong desire to drink and difficulty controlling alcohol use.  Each of the 10 questions has a 

set of responses with a corresponding score of 0 to 4.  Scores from each question are added, 

resulting in one composite score ranging from 0 to 40, with higher scores correlated to 

having an alcohol use disorder.  FSW with an AUDIT score of 0 to 6 will be indicative of 

abstinence or non-hazardous drinking, 7 to 15 of  hazardous drinking, 16 to 19 of harmful 

drinking, and ≥20 of possible alcohol dependency.[110]   
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Marijuana use was measured in terms of reported lifetime marijuana use and number 

of days using marijuana within the past 30 days.  Current marijuana use was defined as at 

least one day of marijuana use within the prior 30 days.   

HIV infection awareness assessment 

 To measure HIV infection awareness, we asked FSW to report the results of their last 

HIV test.  FSW who were HIV-seropositive and self-reported themselves as HIV-negative 

from last HIV test, never receiving their results from an HIV test, or never previously tested 

for HIV were considered unware of HIV infection.  

Covariates 

We used directed acyclic graphs, based on the literature, to identify a minimally 

sufficient adjustment set of covariates to include in our analysis of the associations between 

alcohol and marijuana use, alone and together, with lack of HIV infection awareness.  

Covariates examined included s age (18-24, 25-29, ≥30 years), education (never attended 

school/only primary school, any secondary school/more school), marital status (never 

married, cohabitating/married, separated/divorced/widowed), housing (private house, bottle 

shop/bar, hotel/guesthouse), gravidity (no previous pregnancies, any previous pregnancies), 

financial dependents (no dependents, any dependents), probable depression measured by the 

Patient Health Questionnaire-9  (PHQ9 <10, PHQ9 ≥10),[113-115] and treatment for an STI 

in the prior 12 months (no, yes).  We also examined were years in sex work (<1, 1.0-1.9, 2.0-

2.9, ≥3.0 years), location for soliciting paying sexual partners (bar/bottle shop, other), weekly 

number of clients (<10, 10-19, 20-29, ≥30 clients), condom use during vaginal sex with 

clients in prior 7 days (consistent use, inconsistent use),  ever had a client that demanded not 

using a condom during vaginal sex (no, yes), alcohol use prior to last vaginal sex with client 
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(no, yes), and any marijuana use prior to last vaginal sex with client (no, yes).  Categorization 

of the covariates were based on interpretability and replicability.   

Statistical analysis 

 

Sociodemographic characteristics, sexual history, history of HIV testing, and 

substance use were summarized using frequencies and proportions for categorical variables 

and medians and interquartile ranges (IQR) for continuous variables.   

We conducted analyses for the associations of alcohol and marijuana use with the 

primary outcome of lack of HIV infection awareness.  We developed a product interaction 

term to assess the association between alcohol and marijuana use together and lack of HIV 

infection awareness.  We also explored the association between alcohol and marijuana use 

and time since most recent HIV testing (≤12 months vs. ≥12 months) among FSW unaware 

of their HIV infection.  We used Poisson regression with robust variance estimates to 

estimate bivariable and, when sample size permitted, multivariable prevalence ratios (PR) 

with 95% confidence intervals (CI), due to problems with consistent convergence of log-

binomial regression models.[118, 119]   

Potential confounders were assessed one-by-one, and retained in final adjusted 

multivariable models if removal resulted in a >10% change in the prevalence ratio estimate.  

Interactions were only considered for variables of interest that met positivity assumptions and 

were retained in the final adjusted multivariable models if they had public health relevance 

and reached statistical significance at alpha=0.10.  Collinearity was evaluated in the model 

using Pearson’s correlation coefficient; none of the covariates showed significant correlation 

(p-value ≥0.5).  

All analyses were conducted using SAS 9.3 (SAS Institute, Cary, NC, USA).   
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Ethics 

 The research protocol, survey, and consent forms were reviewed and approved by the 

Institutional Review Board at the University of North Carolina and the Malawi Ministry of 

Health and Population National Health Sciences Research Committee (HSRC).  All 

participants provided written informed consent prior to completing study activities.  All study 

related activities were conducted in a safe and private location.    

Results  

Of the total study population of 200 FSW, 138 (69%) had confirmed HIV infection 

(Table 1).  About half (41%) of those HIV-infected were between the ages of 18 and 24 years 

and most (66%) never attended school or received only primary school.  Most (85%) were 

separated, divorced, or widowed, and approximately 60% lived in a bar or bottle shop.  

Nearly all (92%) HIV-infected FSW had at least one previous pregnancy.  A quarter (24%) 

of HIV-infected FSW had received treatment for an STI in the prior 12 months per self-

report.  The median time exchanging sex for money was 3 years (interquartile range: 1-6) and 

the median number of clients per week was 21 (IQR: 10-35).  About two-thirds (64%) 

reported ever having a client who demanded not using a condom during vaginal sex.  Nearly 

a third (30%) reported alcohol use prior to last vaginal sex act with a client, with less than 

10% reporting any marijuana use prior to last vaginal sex act with a client. 

HIV testing and infection awareness 

Of those HIV-infected, 111 (80%, 95% CI: 73, 87%) were aware of their HIV 

infection (Table 2).  Among the 20% who were unaware of being HIV-infected, 20 (74%) 

had tested negative previously, 5 (19%) had never been tested, and 2 (7%) had been tested 

but had never received results.[141]  The majority of unaware HIV-infected FSW had tested 
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most recently more than 12 months prior (41%), followed by 32% testing within 6 months 

prior.  About three-fourths (77%) received the last HIV test at a governmental health center.     

Substance use 

Using the AUDIT scale, less than half (45%) of all HIV-infected FSW were non-

hazardous drinkers, while 28% were hazardous drinkers, 12% were harmful drinkers, and 

15% were alcohol dependent (Table 3).  FSW who were unaware of their HIV infection were 

more likely to be harmful drinkers (19%) or dependent drinkers (26%) when compared to 

FSW who were aware of their HIV infection.  The proportion of FSW reporting current 

marijuana use was similar among FSW unaware (23%) and aware of their HIV infection 

(26%).  The proportion of both harmful and dependent alcohol drinking and current 

marijuana use was also comparable among FSW who were unaware (11%) and aware (8%) 

of their HIV infection.  

Substance use and HIV infection awareness 

 Among HIV-infected FSW, dose-response relationship was observed for alcohol use 

and lack of HIV infection awareness (Table 4).  When compared to non-hazardous drinkers, 

FSW who were hazardous drinkers (adjusted PR: 1.24, 95% CI: 0.46, 3.37) or harmful 

drinkers (adjusted PR: 2.72, 95% CI: 0.97, 7.60) were more likely to be unaware of their HIV 

infection, in multivariable analysis including adjusting for duration in sex work, alcohol use 

prior to last vaginal sex with a client, and number of clients per week.  FSW who were likely 

dependent drinkers were 2.99 (95% CI: 1.31, 6.81) times as likely to be unaware of their HIV 

infection compared to FSW with non-hazardous drinkers, after adjusting for duration in sex 

work, alcohol use prior to last vaginal sex with a client, and number of clients per week.  

Specifically among FSW who were unaware of their HIV infection and previously tested, 
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FSW who were harmful drinkers or alcohol dependent were 0.91 (95% CI: 0.45, 1.85) times 

as likely to most recently receive an HIV test in the prior 12 months than FSW who were 

nonhazardous or hazardous drinkers in bivariable analysis. 

Comparing current to non-current marijuana use, the prevalence ratio of lack of HIV 

infection in multivariable analysis was 1.14 (95% CI: 0.53, 2.45), adjusting for marital status 

and number of clients per week.  In bivariable analysis comparing harmful/alcohol 

dependence and current marijuana use to non-hazardous/hazardous drinking and no current 

marijuana use, the prevalence ratio was 1.82 (95% CI: 0.59, 5.59).   

Discussion 

In this population of HIV-infected FSW in Lilongwe, surprisingly a majority of HIV-

infected FSW were aware of their HIV infection.  However, among those that were unaware 

of their HIV infection, a considerable proportion had previously tested more than 12 months 

prior to our study.  Nearly half of HIV-infected FSW reported at least hazardous and harmful 

alcohol consumption, with many dependent drinkers.  We observed a dose-response 

relationship between increased levels of alcohol use and lack of HIV infection awareness.  

FSW who were dependent drinkers were significantly more likely to be unaware of their HIV 

infection compared to FSW with non-hazardous alcohol consumption patterns. Marijuana 

use, alone and together with alcohol use, was uncommon and weakly associated with lack of 

HIV infection awareness. 

The proportion of HIV-infected FSW in our Lilongwe sample who were unaware of 

their HIV infection was unexpectedly lower when compared to previous estimates among 

FSW in sub-Saharan Africa.  Up to 60% of HIV-infected FSW in sub-Saharan Africa are 

unaware of their HIV infection, with most FSW only learning of their infection at antenatal 

care clinics during pregnancy.[22, 151]  In Malawi, a 2011 national-level size estimation, 
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enumerating the number of active FSW, reported that nearly three-quarters of all FSW were 

unaware of their HIV status.[41]  Unfortunately, HIV testing to determine current HIV 

infection was not conducted, therefore the proportion of unaware HIV-infected FSW could 

not be estimated, limiting the ability to explore the potential impact of not knowing one’s 

infection on care and forward transmission.  Our sample of FSW in Lilongwe was recruited 

from venues identified by our implementing partner, TfaC.  It is likely that FSW within our 

sample may have previously participated in TfaC sexual and reproductive health promotion 

programs, therefore, may be more likely to be aware of their HIV infection.  Furthermore, the 

large majority of our FSW reported previous pregnancies and may have undergone 

compulsory HIV testing as part of antenatal care.   

FSW unaware of their HIV infection were testing infrequently, as the majority had 

previously tested more than 12 months prior to our study.  The WHO recommends high-risk 

persons should receive HIV testing at least every 12 months.[142]  Most of the FSW in our 

study that were unaware of their HIV infection had a previous HIV test outside of the WHO 

recommended HIV testing period.  Strategies that increase the frequency of testing, such as 

venue-based HIV testing, must be implemented to reach FSW and improve HIV infection 

awareness. 

Notably, a sizeable proportion of those HIV-infected and unaware of their HIV 

infection had previously tested negative six months prior to our study.  It is possible that this 

proportion of FSW had recently acquired HIV and therefore less opportunity for becoming 

aware of their HIV infection.  Given these likely recent HIV infections, FSW in Malawi 

should be encouraged to receive HIV testing and counseling more frequently than every 12 

months to prevent ongoing transmission and access timely HIV care and treatment.  HIV-
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infected FSW who delay HIV testing may not adequately engage in HIV care and treatment 

and continue to unknowingly transmit HIV through high-risk sexual behaviors.  However, 

previously in our study, we found little difference in sexual risk behaviors between HIV-

uninfected and infected FSW.[141]  Given the continued engagement in sexual risk 

behaviors, it will be imperative for FSW to receive a timely HIV diagnosis and infection 

awareness to then engage in proper HIV care and treatment. 

Alcohol use among HIV-infected FSW in Lilongwe was prevalent. The high 

prevalence of alcohol use among HIV-infected FSW may be due to living and working in an 

environment where alcohol is readily available.  The majority of HIV-infected FSW in our 

sample reported currently living and soliciting sex at a bar or bottle shop  FSW in similar 

settings who worked at bars or other alcohol venues were more likely to consume alcohol or 

binge drink when compared to FSW not working in alcohol serving venues.[4, 8, 11]  The 

prevalence of alcohol use may have been lower if more non-venue-based FSW had been 

included in our sample; regardless, our prevalence is consistent with previous high 

prevalence estimates of alcohol use among FSW recruited within the larger community and 

clinic settings in sub-Saharan Africa.[4, 143, 152, 153]   To reduce the prevalence of alcohol 

use, FSW in Lilongwe should be reached using a venue-based approach for alcohol risk 

reduction efforts. 

We found in this population that increased alcohol consumption was associated with 

lack of HIV infection awareness.  Although scarcely examined, one study in Kenya among 

FSW found that harmful alcohol drinkers (AUDIT score 7-15) were more likely to self-report 

never having been tested HIV, compared to hazardous alcohol drinkers (AUDIT score 16-

19).[146]  However, this study was restricted to FSW who drank regularly with hazardous or 
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harmful drinking (AUDIT scores ranging from 7 to 19).  Our results not only suggest a 

relationship between alcohol dependence and lack of HIV infection awareness among HIV-

infected FSW in Lilongwe, but a dose-response relationship between increased alcohol use 

and lack of HIV infection awareness.   

Our association between alcohol use and lack of HIV infection awareness may be due 

to alcohol use influencing sexual risk behaviors leading to increased recent HIV infections 

and less time to obtain HIV testing.[4, 8, 34, 152, 154]  However, among those that were 

unaware of their HIV infection and previously tested, we found little to no association 

between alcohol use and receiving an HIV test in the prior 12 months.  Therefore it is likely 

more plausible that alcohol use adversely influences health seeking behaviors and therefore 

inhibits HIV testing and HIV infection awareness.[58, 145]  Alcohol use likely predates lack 

of awareness of HIV infection for FSW within our sample of unaware HIV-infected FSW, 

regardless of the cross-sectional nature of our study, as alcohol use was ascertained prior to 

determination of HIV among those reporting previously never testing or HIV-negative.  

Targeted alcohol reduction interventions must be explored as a means to expand HIV 

infection awareness for FSW.        

Among HIV-infected FSW in Lilongwe, current marijuana was uncommon.  Our 

results add to the limited knowledge base documenting marijuana use among FSW sub-

Saharan Africa.  Research on marijuana use among FSW has predominantly occurred in 

urban areas of South Africa.[143, 155]  FSW in South Africa report marijuana as the most 

commonly used substance behind alcohol, with approximately 70% reporting marijuana 

use.[143, 155]  It is possible that FSW in our sample were more likely to use alcohol than 

marijuana since alcohol may be more readily available given our sample of FSW recruited 
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from mainly alcohol-serving venues.  Our estimate of current marijuana use may be an 

underestimate of marijuana use among FSW in Malawi not living or working in alcohol-

serving venues.       

Marijuana use, alone or together with alcohol use, was weakly associated with HIV 

infection awareness.  A qualitative study among street-based FSW using marijuana found 

that most FSW reported receiving an HIV test at some point but some reported never testing 

for HIV.[155]  The most commonly mentioned barriers to HIV testing for FSW were 

negative treatment by t by health care professionals and limited HIV testing locations.[155]  

These non-substance-use-related barriers highlight the multilevel nature of barriers to HIV 

testing among FSW and may account for our lack of association between marijuana use and 

HIV infection awareness among HIV-infected FSW in Lilongwe.  It is also possible that 

severe marijuana use, which was not examined within our study, may more directly affect 

HIV infection awareness.  Future research with improved marijuana use assessments are 

needed to examine the frequency, duration, and severity of marijuana use.  

These findings emphasize the importance of improving HIV testing uptake to 

increase infection awareness as a first step to engaging in HIV care and treatment and 

improving health outcomes for HIV-infected substance-using FSW in Malawi.  Targeted 

strategies including venue-based HIV testing and counseling, are necessary to better reach 

alcohol-using FSW for frequent and consistent HIV testing to deliver a timely HIV diagnosis 

and infection awareness.  Venue-based alcohol reduction strategies must be explored to 

mitigate alcohol use and to expand HIV infection awareness among highly active FSW in 

Malawi.          
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Table 6. Characteristics of HIV-infected female sex workers in Lilongwe, Malawi, July-

September 2014, n=138 

  n (%) 

Age (years)    

     18-24  57 (41) 

     25-29  44 (32) 

     ≥30  37 (27) 

Education    

     Never attend or only primary school  91 (66) 

     Any secondary or more school  47 (34) 

Marital status    

Never married  15 (11) 

Married (legal or traditional) or co-habitating  6 (4) 

Separated, divorced, or widowed  117 (85) 

Housing    

Private house  17 (12) 

Bar or bottle shop  80 (58) 

Guesthouse or hotel  41 (30) 

Number of pregnancies    

     0  11 (8) 

     ≥1  127 (92) 

Number of financial dependents         

0  6 (4) 

≥1  132 (96) 

Depression    

     No probable depression  125 (91) 

     Probable depression  13 (9) 

Treated for an STI in prior 12 months    

     No  105 (76) 

     Yes  33 (24) 

Duration of sex work (years)    

     <1.0  15 (11) 

     1.0-1.9  24 (17) 

     2.0-2.9  22 (16) 

     ≥3.0  77 (56) 

Location for soliciting clients    

     Bar or bottle shop  124 (90) 

     Other  14 (10) 

Number of clients per weeka    

     <10  27 (20) 

     10-19  33 (24) 

     20-29  33 (24) 

     ≥30  44 (32) 

Condom use with client in past 7 days    

Inconsistent  36 (26) 

Consistent  102 (74) 
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Ever had a client demand not using a condom during 

vaginal sex 

   

     No  50 (36) 

     Yes  88 (64) 

Alcohol use prior to last vaginal sex with client    

     No  97 (70) 

     Yes  41 (30) 

Drug use prior to last vaginal sex with client    

No  129 (93) 

Yes   9 (7) 
a Missing data due to not knowing or refused to answer: number of clients in past 7 days: n=1  
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Table 7. Frequency and history of HIV testing by HIV infection awareness among previously tested HIV-infected female sex 

workers in Lilongwe, Malawi, July-September 2014 

 All  

(n=133) 

 Unaware of HIV 

infection 

(n=22) 

 Aware of HIV 

infection 

(n=111) 

 median (IQR)  median (IQR)  median (IQR) 

Number of lifetime HIV tests 2 (2-4)  3 (2-4)  2 (2-4) 

         

 n (%)  n (%)  n (%) 

Time since last HIV test (months)         

     ≤ 6 42 (32)  7 (32)  35 (32) 

     6.1-11.9 26 (27)  6 (27)  20 (18) 

     ≥ 12.0 65 (49)  9 (41)  56 (50) 

Location of most recent HIV testa         

     Health center, governmental 95 (71)  17 (77)  78 (70) 

     Private clinic 13 (10)  1 (5)  12 (11) 

     HIV/AIDS comprehensive care and treatment clinic 7 (5)  0 (0)  7 (6) 

     Other 16 (12)  4 (18)  12 (11) 
IQR: interquartile range 
a Missing due to not knowing most recent HIV test location, n=2 
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Table 8. Patterns of alcohol and marijuana use by HIV infection awareness among previously tested HIV-infected female sex 

workers in Lilongwe, Malawi, July-September 2014 

Substance use 

All 

(n=138) 

 Unaware of 

HIV 

infection 

(n=27) 

 Aware of 

HIV 

infection 

(n=111) 

 n (%)  n (%)  n (%) 

Alcohol use (AUDIT)         

Non-hazardous drinking (score 0-6) 62 (45)  9 (33)  53 (47) 

Hazardous drinking (score 7-15) 39 (28)  6 (22)  33 (30) 

Harmful drinking (score 16-19) 17 (12)  5 (19)  12 (11) 

Alcohol dependence (score ≥20) 20 (15)  7 (26)  13 (12) 

         

Marijuana use         

No current marijuana use 105 (76)  20 (74)  85 (77) 

Current marijuana usea 33 (24)  7 (26)  26 (23) 

         

Alcohol and marijuana use         

Non-hazardous/hazardous drinking and no current marijuana use 80 (58)  11 (41)  69 (63) 

Harmful/alcohol dependent and no current marijuana use 25 (18)  9 (33)  16 (14) 

Non-hazardous/hazardous drinking and current marijuana use 21 (15)  4 (15)  17 (15) 

Harmful/alcohol dependent and current marijuana use 12 (9)  3 (11)  9 (8) 
AUDIT= Alcohol Use Disorder Identification Test 
a Current use defined as reported use in past 30 days 
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Table 9. Associations of alcohol and marijuana use, alone and together, with lack of HIV infection awareness (n=138) 

 Unaware of HIV infection 

 Unadjusted 

PR (95% CI) 

Adjusted 

PR (95% CI) 

Alcohol use (AUDIT) 

Non-hazardous drinking (score 0-6) 1.00 1.00 

Hazardous drinking (score 7-15) 1.06 (0.341, 2.75) 1.24 (0.46, 3.37)a 

Harmful drinking (score 16-19) 2.03 (0.78, 5.25) 2.72 (0.97, 7.60)a 

Alcohol dependence (score ≥20) 2.41 (1.03, 5.64) 2.99 (1.31, 6.81)a 

   

Marijuana use   

No current marijuana use 1.00 1.00 

Current marijuana use 1.11 (0.52, 2.40) 1.14 (0.53, 2.45)b 

   

Alcohol and marijuana use 

Non-hazardous/hazardous drinking and no current marijuana use 1.00  

Harmful/alcohol dependent and no current marijuana use 2.62 (1.23, 5.59) - 

Non-hazardous/hazardous drinking and current marijuana use 1.39 (0.49, 3.91) - 

Harmful/alcohol dependent and current marijuana use 1.82 (0.59, 5.59) - 
PR=prevalence ratio; CI=confidence interval; AUDIT= Alcohol Use Disorder Identification Test 
a Adjusted for duration in sex work (years), alcohol use prior to last vaginal sex with client, and number of clients per week 
b Adjusted for marital status and number of clients per week 

 

 



 

74 

 

CHAPTER VI: THE ASSOCATION BETWEEN SUBSTANCE USE AND SUB-

OPTIMAL HIV TREATMENT OUTCOMES AMONG HIV-INFECTED FEMALE 

SEX WORKERS IN LILONGWE, MALAWI   

Introduction 

Substance use is highly prevalent among female sex workers (FSW) globally.[1-7]  

FSW often engage in substance use to facilitate soliciting clients and to cope with stigma and 

stress related to sex work.[1, 4, 8-10]  Substance-using FSW have particularly low condom 

usage and high rates of sexual abuse and sexually transmitted infections (STI), which 

disproportionately place substance-using FSW at high risk for HIV infection.[2, 11-13] 

FSW are a key population affected by HIV.  The global HIV prevalence among FSW 

is 12%, with a prevalence of 37% among FSW in sub-Saharan Africa.[30]  The HIV 

prevalence is highest among FSW in Malawi, with approximately 70% of FSW living with 

HIV.[141]  To improve health outcomes and ongoing transmission, HIV-infected FSW must 

use antiretroviral therapy (ART) and become virally suppressed.  Engagement in HIV 

treatment may be a particular challenge among FSW in sub-Saharan Africa.[14, 21, 22]   

For FSW, one potential barrier to engagement in HIV treatment is substance use.  The 

heavy use of alcohol and/or marijuana, the most commonly used substances in Malawi, 

severely affects cognitive functions, such as decision-making and memory.[59, 61, 67, 68] 

Lack of these cognitive skills may make it increasingly difficult for substance users to 

manage their HIV treatment.[59, 61, 69-71]  Substance-using FSW who are not successfully 

engaged in HIV treatment will not benefit immunologically or clinically and may continue to 

transmit HIV to their sexual partners.  To improve health outcomes and reduce ongoing 
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transmission, the impact of substance use on engagement in HIV treatment among FSW must 

be understood. 

  For this study, we examined the association between alcohol and marijuana use and 

sub-optimal HIV treatment outcomes: lack of ART use among ART-eligible and viral 

nonsuppression, among HIV-infected FSW in Lilongwe, Malawi.                  

Methods 

Study setting and participants 

This study was conducted in Lilongwe, Malawi, where a 2011 situation analysis 

estimated 3,500 FSW working.  Our study population included women who were at least 18 

years of age, were either aware or unaware of their HIV status, able to speak English or 

Chichewa, the predominant local language, and self-identified as a FSW using the 2011 

situation analysis definition (“received money in exchange for sex either regularly or 

occasionally up to 12 months prior to the survey”). 

Study design 

 Our study was designed and implemented through a collaboration between University 

of North Carolina-Chapel Hill, UNC Project-Malawi, and Theatre for a Change, a non-

governmental organization in Malawi.  We used a cross-sectional design systematically 

recruiting FSW using venue-based sampling, a well-documented successful strategy for 

identifying hidden population, such as FSW.[12, 95-98]  We identified FSW using an 

outreach team made up of HIV testing counselors, interviewers, a study nurse, a male driver, 

and a peer FSW, to assist with approaching women at the venues.  Through July and 

September 2014, we recruited FSW for participation from 23 different venues within 

Lilongwe that were primarily bars and bottle shops. 
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Data collection 

All consenting FSW completed a behavioral survey seeking detailed information on 

alcohol and marijuana use and HIV treatment engagement.  We also obtained 

sociodemographics factors, number of pregnancies, number of financial dependents, 

depression, previous STI treatment and sexual history.  The survey was translated and back 

translated from English to Chichewa.  The survey in both languages was available to all 

FSW. 

We used the Malawian National HIV Testing and Counseling guidelines to assess and 

confirm serostatus for all participating FSW.  FSW received serial HIV-antibody rapid tests, 

Determine HIV-1/2 and Uni-Gold rapid HIV-antibody.  Based on the national guidelines, 

persons with serodiscordant test results underwent tiebreaker tests using Determine and Uni-

Gold parallel testing.  We administered pre- and post-testing counseling, clinic referral, and 

risk reduction counseling.  We also offered male and female condoms to all FSW 

participants. 

For all confirmed HIV-seropositive FSW, we obtained CD4 measurements and 

plasma HIV-RNA levels.  CD4 measurement was obtained using a fingerstick blood sample 

and the Pima CD4TM  analyzer, a self-contained, cartridge-based test platform with results 

available in approximately 20 minutes.[84, 99]  We provided CD4 results using a trained 

study nurse to assist with interpretation of these results. 

Dried blood spots (DBS) were collected using fingerstick to determine HIV-1 RNA 

concentrations.[100-102]  DBS samples were stored in drying boxing with a humidity 

indicator card to monitor moisture levels, until they were brought to the UNC Project 
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laboratory.  We obtained HIV-1 RNA levels within 4 weeks of DBS collection and a trained 

study nurse provided and explained results to FSW.   

Substance use assessment 

 We measured alcohol use using the World Health Organization’s (WHO) Alcohol 

Use Identification Test (AUDIT).[110, 149, 150]  The AUDIT is an internationally-validated 

screening tool that measures alcohol use behaviors and alcohol use disorder symptoms.[111, 

112]  The AUDIT comprises 10 questions related to specific domains, such as hazardous 

drinking, harmful drinking, and alcohol dependence symptoms.  Hazardous alcohol use is an 

alcohol consumption pattern that increases the risk of harmful consequences of the person or 

others.  Harmful alcohol use is an alcohol consumption pattern that leads to adverse physical 

and mental health outcomes.  Alcohol dependence is a condition in which a person 

experiences a strong desire to drink and difficulty controlling alcohol use.  Each of the 10 

questions has a set of responses with a corresponding score of 0 to 4 that sums to a single 

composite score ranging from 0 to 40, with higher scores correlated to having an alcohol use 

disorder.  For this analysis, FSW with an AUDIT score of 0 to 6 was considered indicative of 

abstinence or non-hazardous drinking, 7 to 15 of hazardous drinking, 16 to 19 of harmful 

drinking, and ≥20 of alcohol dependency.[110]   

 Marijuana use was assessed by reports of lifetime marijuana and number of days 

using marijuana within the past 30 days.  We defined current marijuana use as FSW who 

reported using marijuana at least one day within the prior 30 days.   

   HIV treatment assessments 

 We asked FSW to report the date and results of their most recent HIV test to 

determine new vs. previous diagnosis.  We defined a new HIV diagnosis as FSW who were 
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seropositive, based HIV rapid testing, and self-reported being HIV negative at their most 

recent HIV test (or never testing previously).  We defined a previous diagnosis as those 

reporting being HIV-positive at their most recent test.   

We assessed reported current ART use among all ART eligible FSW.  ART eligibility 

was defined as those reporting current ART use, a CD4 ≤500 cells/mm3 following the 

Malawi national guidelines, currently pregnant or breastfeeding, or any pregnancy after July 

2011 following Option B+ policy.[116]  Option B+ provides confirmed HIV-infected 

pregnant and breastfeeding women lifelong ART regardless of CD4 count or clinical stage.  

FSW who answered no to the question “Are you currently on ART?” were classified as not 

using ART. 

 We measured HIV-1 RNA concentration for viral suppression.  FSW were classified 

as nonsuppressed with an HIV-1 RNA >5000 copies/mL which is the recommended 

threshold when using fingerstick DBS.[47, 103]   

Covariates 

We used directed acyclic graphs, based on the literature, to identify minimally 

sufficient adjustment sets of covariates to include in our models examining the associations 

between alcohol and marijuana use with sub-optimal HIV treatment outcomes.  The 

covariates we examined included age (18-24, 25-29, ≥30 years), education (never attended 

school/any primary school, any secondary school/more school), marital status (never 

married, cohabitating/married, separated/divorced/widowed), housing (private house, bottle 

shop/bar, hotel/guesthouse), gravidity (no previous pregnancies, any previous pregnancies), 

financial dependents (no dependents, any dependents), probable depression measured by the 

Patient Health Questionnaire-9  (PHQ9 <10, PHQ9 ≥10),[113-115] and treated for an STI in 
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the prior 12 months (no, yes).  We also examined were years in sex work (<1, 1.0-1.9, 2.0-

2.9, ≥3.0 years), location for soliciting paying sexual partners (bar/bottle shop, other), weekly 

number clients (<10, 10-19, 20-29, ≥30 clients), condom use during vaginal sex with clients 

in prior 7 days (consistent use, inconsistent use),  paying sexual partner demanded not using 

a condom for vaginal sex (no, yes), and alcohol use prior to last vaginal sex with client (no, 

yes).  Categorization of the covariates was based on interpretability and replicability.   

Statistical analysis 

 We summarized the characteristics, substance use, and engagement in HIV treatment 

using frequencies and proportions for categorical variables and medians and interquartile 

ranges (IQR) for continuous variables. 

We conducted separate analyses for the associations of alcohol and marijuana use 

with the primary outcomes of lack of ART use and nonsuppression.  Poisson regression with 

robust variance estimates was used to estimate bivariable and, when sample size permitted, 

multivariable prevalence ratios (PR) with 95% confidence intervals (CI).[118, 119]   

We assessed potential confounders one-by-one, and retained them in the final 

adjusted multivariable models if removal resulted in a >10% change in estimate.  Interactions 

were only considered for variables of interest that met positivity assumptions and were 

considered to have public health relevance; they were retained in final adjusted multivariable 

models if they reached statistical significance at alpha=0.10.  Collinearity was evaluated in 

the model using Pearson’s correlation coefficient; none of the covariates showed significant 

correlation (p value ≥0.5).  

All analyses were conducted using SAS 9.3 (SAS Institute, Cary, NC, USA).   
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Ethics statement 

Ethics approval was obtained for all study-related procedures and materials from the 

Malawi Ministry of Health and Population National Health Sciences Research Committee 

(HSRC) and the University of North Carolina-Chapel Hill Institutional Review Board.  All 

participants provided written informed consent prior to completing study activities.  All 

study-related activities were conducted in a safe and private location.    

Results 

Among the 200 enrolled FSW, 111 (56%) were previously diagnosed and confirmed 

HIV-infected.  Of those previously diagnosed, 96 (86%) were considered eligible for ART.  

Among those ART-eligible, the median age was 26 (IQR: 23-30).  Approximately 70% never 

attended school or received only primary schooling and 87% were separated, divorced, or 

widowed (Table 1).  Over half (58%) were living at a bar or bottle shop.  Almost all had a 

previous pregnancy (92%) and at least one financial dependent (96%).  About 10% were 

considered depressed based on the PHQ-9 criteria.  Three fourths self-reported receiving 

treatment for an STI in the prior 12 months.  The median time exchanging sex for money was 

3 years (interquartile range: 1-6) and number of clients per week was 20 clients (IQR: 10-35).  

Nearly one quarter (23%) reported inconsistent condom use with clients in the prior 7 days 

and 58% reported ever having a client demand not using a condom during vaginal sex.   

Among those eligible for ART, 29% (n=28) reported using alcohol prior to their last 

vaginal sex act with a client (Table 1).  Overall among ART-eligible FSW, over half (52%) 

had AUDIT scores ≥ 7.  One-third (30%) had patterns of hazardous drinking.  Over 20% 

were heavily consuming alcohol, 10% were harmful drinkers and 12% were alcohol 

dependent.  Twenty one percent of all ART-eligible FSW reported current marijuana use.       
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Of those eligible for ART (n=96), 25% (n=24) were not using ART and 75% (n=72) 

reported using ART.  FSW not using ART had a lower median CD4 count (391, IQR: 261-

474) and higher median viral load (86,345, IQR: 26,319-337,689) when compared to FSW 

who were using ART (Figure 1).    

The prevalence of ART non-use was 38% (n=8) among those who were harmful 

drinkers or alcohol dependent and 21% (n=16) among those who were non-hazardous or 

hazardous drinkers (Table 2).  In bivariable analysis, the prevalence ratio for no ART use 

among ART-eligible was 1.8 (95% CI: 0.9, 3.6) for harmful drinkers or alcohol dependent 

FSW compared to non-hazardous or hazardous drinkers.  In multivariable analyses, FSW 

who were harmful drinkers or alcohol dependent were 1.9 (95% CI: 1.0, 3.8) times as likely 

to not use ART compared to FSW who were not hazardous or hazardous drinkers, adjusting 

for number of clients per week, housing, and duration in sex work.    

Among the 72 FSW using ART, 14% (n=10) were nonsuppressed and 86% (n=62) 

were virally suppressed at the time of this study.  Of those using ART, the prevalence of 

nonsuppressed FSW was 23% (n=3) among those who were harmful drinkers or alcohol 

dependent and 12% (n=7) among those who were non-hazardous or hazardous drinkers.  The 

prevalence ratio for FSW nonsuppressed was 2.0 (95% CI: 0.6, 6.5) among harmful drinkers 

and alcohol dependent FSW compared to non-hazardous or hazardous drinkers in bivariable 

analysis.   

Of those ART-eligible, the prevalence of FSW not using ART was 35% (n=7) among 

current marijuana users.  The prevalence ratio of not using ART among ART-eligible FSW 

was 1.5 (95% CI: 0.8, 3.2) among current marijuana users compared to non-hazardous or 

hazardous drinkers, in bivariable analysis.  Upon adjusting for treatment for an STI in prior 
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12 months, FSW who were currently using marijuana were 1.9 (95% CI: 0.8, 4.6) times as 

likely to not use ART compared to FSW who were not currently using marijuana.   

In bivariable analysis, FSW who were currently using marijuana were 0.5 (95% CI: 

0.1, 3.6) times as likely to be virally nonsuppressed compared to FSW who were not 

currently using marijuana. 

Discussion 

 In our study, we identified a modest proportion of ART-eligible FSW who did not 

report ART use.  We found that heavy levels of alcohol use, such as harmful drinking or 

alcohol dependence, and marijuana use are associated with sub-optimal engagement in HIV 

treatment among HIV-infected FSW.  Specifically, FSW who were harmful drinkers or 

alcohol dependent were significantly more likely to not use ART.  Among FSW in our study, 

current marijuana use was uncommon but was associated with not using ART. 

 About three-quarters of ART-eligible FSW were using ART. This high level of ART 

use is likely a result of scaled-up ART coverage in Malawi.  ART coverage has expanded in 

Malawi through the provision of ART to all pregnant or breastfeeding HIV-infected women 

(Option B+) beginning in July 2011 and earlier initiation of ART (CD4 count ≤500 

cells/mm3) in April 2014.[131]  Given this recent expansion of ART in Malawi, we expected 

most ART-eligible FSW in our sample to report ART use.   

For the remaining ART-eligible FSW that were not using ART, we were unable to 

determine the timing for ART-eligibility.  Our study began shortly after the expanded ART 

guidelines were implemented in Malawi.  The FSW we identified as ART-eligible through 

our study may have previously been ineligible to initiate ART due to a high CD4 count.  

Among FSW that were aware of their HIV status and identified through our study as ART-



 

83 

 

eligible, the most commonly reported reason for not being on ART was a prior high CD4 

count.[156]      

 Within our study, heavy alcohol use was associated with lack of ART use among 

ART-eligible FSW.  The adverse influence of alcohol use on ART use has been well-

documented globally.[60, 157, 158]  Alcohol use may impede ART use through several 

plausible pathways.  First, alcohol intoxication impairs memory, organizational skills, 

judgement and other cognitive abilities likely resulting in lack of ART initiation or treatment 

interruptions.[59, 61, 67, 68, 157]  Lacking cognitive skills from heavy alcohol use may not 

only impede a person’s health-care seeking behavior but may also influence health-care 

providers’ decision for providing ART.  Health-care providers may withhold providing ART 

to heavy alcohol users, despite eligibility, because heavy alcohol users are viewed as 

incapable to competently use ART.[159]  Further influencing treatment among alcohol users 

are the beliefs that ART medications should not be mixed with alcohol and therefore ART 

should be not be used when consuming alcohol.[160, 161]  In the context of our study, the 

mechanisms that most influence the relationship between alcohol use and lack of ART are 

unknown, and future work is needed to improve ART uptake among ART-eligible FSW in 

Malawi. 

 To our knowledge, this study is one of the first to examine alcohol use and viral 

suppression among FSW in sub-Saharan Africa.  Alcohol use among HIV-infected persons in 

sub-Saharan Africa has been identified as an important predictor of viral nonsuppression.[60, 

159]  Viral nonsuppression is generally a result of poor ART adherence among persons on 

ART.  However, alcohol may have a direct effect on viral nonsuppression by increasing HIV 

viral replication.[162-164]    Regardless of the mechanism, targeted interventions for HIV-
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infected FSW should focus on alcohol reduction and ART adherence to improve viral 

suppression and health outcomes, and to prevent ongoing transmission. 

FSW often use alcohol to facilitate sex work and to cope with their work and high-

risk environments.[1, 4, 8-10]  The observed prevalence of heavy alcohol use may be driven 

by FSW living at alcohol-serving venues.  Given the strategy used for recruitment, nearly all 

of the FSW in our sample reported living and soliciting sex in a bar or bottle shop.  In similar 

studies, FSW who worked at bars or other alcohol venues were more likely to consume 

alcohol or binge drink when compared to FSW not working in alcohol-serving venues.[4, 8, 

11] 

 Marijuana use was not as common as alcohol use among FSW in Lilongwe.  Our 

results contribute to the limited knowledge of marijuana use among FSW in sub-Saharan 

Africa, which has primarily come from urban areas of South Africa.[3, 155]  Approximately 

70% of FSW in South Africa report using marijuana.[3]  Marijuana use was noticeably 

higher among FSW in South Africa than our sample of FSW in Malawi.  The lower 

prevalence of marijuana use observed in our study may be due to our sample of FSW, who 

were predominantly living at alcohol-serving venues.  Marijuana use may be more common 

among FSW who are not living in environments where alcohol is readily available.     

 Within our sample of FSW, marijuana use influences ART use however, the 

prevalence of virally non-suppressed FSW that reported current marijuana use was too low to 

draw meaningful conclusions of this relationship.  The pathways of both alcohol and 

marijuana use affecting HIV treatment are analogous.  Similar to alcohol, marijuana use 

affects cognitive functions that are necessary for decision-making and judgement.[59, 61, 67, 

68, 158]  In addition to impairments of cognitive skills, heavy marijuana use does negatively 
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affect ART adherence.[71, 165]   Although not presented as part of this analysis, the majority 

of marijuana users were less likely to be heavy drinkers, perhaps suggesting that heavy 

alcohol use may play a more important role on viral nonsuppression than current marijuana 

use.  For our present study, we only examined current marijuana use, so it is possible that 

severe marijuana use could negatively influence HIV treatment, specifically viral 

nonsuppression, for FSW in Malawi.[165]   More thorough examinations of the frequency, 

duration of use, and dependent symptoms of marijuana use and longitudinal assessments of 

viral load among FSW would provide insight on the impact of heavy marijuana use, along 

with concurrent alcohol use, on HIV treatment outcomes. 

 Although this is the first study to examine the association between alcohol and 

marijuana use and sub-optimal HIV treatment outcomes among FSW in Malawi, the size of 

our sample is small and does not represent all HIV-infected FSW in Malawi.  Our modest 

sample size resulted in decreased estimate precision, limited power to detect small 

differences, and decreased ability to control confounding in multivariable analyses.  Our 

sample of FSW in Lilongwe were recruited from venues identified by our implementing 

partner, TfaC.  Since 2007, TfaC has implemented behavior change and advocacy programs 

to reduce poor sexual and reproductive health outcomes for FSW in Malawi.  It is likely that 

FSW within our sample may have previously participated in these programs, and therefore 

were not representative of more difficult-to-reach FSW in Malawi.  Despite these 

shortcomings, our study is the first to highlight the negative influence of substance use on 

HIV treatment outcomes for FSW in Malawi.  

Among HIV-infected FSW in Malawi, heavy alcohol use is common and associated 

with lack of ART use.  To improve HIV treatment engagement, targeted interventions for 
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HIV-infected FSW should prioritize the reduction of alcohol use, along with other 

substances. Further evaluations on the frequency and severity of marijuana use are needed to 

determine the additional role marijuana may play on sub-optimal HIV treatment outcomes.   

ART uptake strategies are critically needed for alcohol-using, ART-eligible FSW to induce 

viral suppression and ultimately, improve health outcomes and reduce transmission. 
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Table 10. Characteristics and substance use of ART-eligible female sex workers in Lilongwe, 

Malawi, July-September 2014, (N=96) 

  n (%) 

Age (years)    

     18-24  37 (39) 

     25-29  32 (34) 

     ≥30  27 (28) 

Education    

     Never attend or only primary school  66 (69) 

     Any secondary or more school  30 (31) 

Marital status    

Never married  10 (10) 

Married or co-habitating  3 (3) 

Separated, divorced, or widowed  83 (87) 

Housing    

Private house  13 (14) 

Bar or bottle shop  56 (58) 

Guesthouse or hotel  27 (28) 

Number of pregnancies    

     0  8 (8) 

     ≥1  88 (92) 

Number of financial dependents         

0  4 (4) 

≥1  92 (96) 

Depression    

     No probable depression  87 (91) 

     Probable depression  9 (9) 

Treated for an STI in prior 12 months    

     No  72 (75) 

     Yes  24 (25) 

Duration of sex work (years)  11 (11) 

     <1.0  15 (16) 

     1.0-1.9  17 (18) 

     2.0-2.9  53 (55) 

     ≥3.0    

Location for soliciting clients    

     Bar or bottle shop  11 (11) 

     Other  85 (89) 

Number of clients per weeka    

     <10  19 (20) 

     10-19  22 (23) 

     20-29  27 (28) 

     ≥30  27 (28) 

Condom use with client in prior 7 days    

Inconsistent  22 (23) 

Consistent  74 (77) 



 

88 

 

Ever had a client demand not using a condom 

during vaginal sex 

   

     No  40 (42) 

     Yes  56 (58) 

Alcohol use prior to last vaginal sex with client    

     No  68 (71) 

     Yes  28 (29) 

Substance use    

Alcohol use (AUDIT)    

     Non-hazardous drinking (score 0-6)  46 (48) 

     Hazardous drinking (score 7-15)  29 (30) 

     Harmful drinking (score 16-19)  10 (10) 

     Alcohol dependent (score ≥ 20)  11 (12) 

Marijuana use    

     No current marijuana use  76 (79) 

     Current marijuana useb  20 (21) 
a Missing data due to not knowing or refused to answer: number of clients in past 7 days: n=1 
b Current use defined as reported use in past 30 days
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Figure 5. CD4 (A.) count and viral loads (B.) at the time of cross-sectional survey by 

reported ART use among ART-eligible HIV-infected female sex workers, (n=96); Box plots 

showing median (line), interquartile range (IQR; box), minimum (lower whiskers), and 

maximum (upper whiskers) 
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Table 11. Prevalence and association of alcohol and marijuana use with sub-optimal HIV care and treatment outcomes (not using 

ART and virally non-suppressed) among HIV-infected female sex workers in Lilongwe, Malawi 

 

 Reported ART 

use 

(N=96) Not using ART 

Viral suppression 

(N=72) Virally non-suppressed 

 Not 

using 

ART 

(n=24) 

Using 

ART 

(n=72) 

Unadjusted 

PR (95% CI) 

Adjusted 

PR (95% CI) 

Virally 

non-

suppressed 

(n=10) 

Virally 

suppressed 

(n=62) 

Unadjusted 

PR  

(95% CI) 

Adjusted 

PR  

(95% CI) 

Alcohol use (AUDIT)         

Non-

hazardous/hazardous 

(score ≤15) 

16 (21) 59 (79) 1.0 1.0 7 (12) 52 (88) 1.0 1.0 

Harmful/alcohol 

dependent (score ≥16) 

8 (38) 13 (62) 1.8 (0.9, 3.6) 1.9 (1.0, 3.8)b 3 (23) 10 (77) 2.0 (0.6, 6.5) -- 

         

Marijuana use         

No current marijuana 

use 

17 (23) 59 (78) 1.0 1.0 9 (15) 50 (85) 1.0 1.00 

Current marijuana usea 7 (35) 13 (65) 1.5 (0.8, 3.2) 1.9 (0.8, 4.6)c 1 (8) 12 (92) 0.5 (0.1, 3.6) -- 
PR=prevalence ratio; CI=confidence interval; AUDIT= Alcohol Use Disorder Identification Test 
a Current use defined as reported use in past 30 days 
b Adjusted for number of clients per week, housing, and duration in sex work (years) 
c Adjusted for treatment for an STI in the prior 12 months
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CHAPTER VII: DISCUSSION AND CONCLUSION 

 Substance use is highly prevalent among FSW globally.[1-7]  For FSW, substance 

use is often used to facilitate sex work and to cope with the stigma and stress associated with 

sex work.[1, 4, 8-10]  However, substance use can subsequently lead to high-risk sexual 

behaviors and increased HIV acquisition.[2, 11-13]   

The HIV prevalence among FSW is 12% globally and 37% in sub-Saharan 

Africa.[30]  FSW in Malawi have the highest HIV prevalence of nearly 70%.[141]  Given 

this very high prevalence, FSW must engage in HIV care and receive ART.  The expansion 

of ART for FSW can dramatically improve health outcomes and reduce onward 

transmission.[14-16]  To achieve the numerous benefits of expanded ART, HIV-infected 

FSW must receive a timely diagnosis, engage in care, adhere to treatment, and become 

virally suppressed.[19, 125]    Yet, little is known about FSW’s ability to engage in HIV 

testing, care, and treatment.[125, 126]   

 Substance use is likely an influential barrier to HIV testing and treatment outcomes 

for FSW in sub-Saharan Africa.  Clearly delineating the effect of substance on optimal 

engagement will inform strategies to enhance access to HIV testing, care, and treatment for 

FSW.  This dissertation was designed and implemented to evaluate whether commonly used 

substances significantly affects engagement in HIV testing and treatment among FSW in 

Lilongwe, Malawi. 
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Summary of findings 

 Our work was conducted in a population of 200 FSW in Lilongwe, Malawi, where the 

HIV burden is one of the highest globally.  We sought to evaluate and compare the 

associations between substance use and engagement within each stage along the HIV care 

continuum among FSW, a key population disproportionately affected by HIV.  For our study, 

we conducted a behavioral survey, HIV rapid testing, CD4 cell count assessments, and HIV-

1 RNA levels measurements to achieve our three aims. 

 In our first aim, we characterized the HIV care continuum for our sample of FSW in 

Malawi.  Our studies was one of the first studies to characterize the HIV care continuum 

among this key population.  Among our sample of 200 FSW, we found the HIV 

seroprevalence was very high at 69% (n=138), with 20% as newly diagnosed through our 

study.  Among all HIV-infected FSW, nearly 70% reported a history of care, over 50% 

reported current ART use, and 45% were virally suppressed.  Specifically among the FSW 

who reported current ART use, we identified 86% were virally suppressed at the time of our 

study.  We also observed that transmission risk behaviors, such as duration in sex work, 

number of weekly clients, inconsistent condom use during vaginal sex with clients, were not 

associated with the HIV care continuum outcomes. 

 For our second aim, we focused on the relationship between alcohol and marijuana 

use, alone and together, with HIV infection awareness among HIV-infected FSW in 

Lilongwe, Malawi.  Of the 138 HIV-infected FSW, 80% were aware of their HIV infection 

and 20% were unaware of their HIV infection.  Alcohol use was very common among HIV-

infected FSW in our sample.  We identified a dose-response relationship between increased 

alcohol use and lack of HIV infection awareness.  In multivariable analysis, alcohol 

dependency was associated with lack of HIV infection awareness, adjusting for adjusting for 
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duration in sex work, alcohol use prior to last vaginal sex with a client, and number of clients 

per week.  Among our sample of HIV-infected FSW, marijuana use, alone and together with 

alcohol, was not significantly associated with lack of HIV infection awareness. 

For our third aim, we evaluated the association between alcohol and marijuana use 

and sub-optimal HIV treatment outcomes, including lack of ART use among ART-eligible 

and viral nonsuppression, among HIV-infected FSW in Lilongwe, Malawi.  Among the FSW 

who ART-eligible, only about 30% were not using ART.  Of the HIV-infected FSW, heavy 

levels of alcohol use, including harmful drinking and alcohol dependency, and current 

marijuana use associated with sub-optimal HIV treatment outcomes.  Specifically, FSW who 

were harmful drinkers or alcohol dependent were two times as likely to not use ART 

compared to FSW who were not hazardous or hazardous drinkers, adjusting for number of 

clients per week, housing, and duration in sex work.  Marijuana use was uncommon, with 

only 20% of ART-eligible FSW reporting current marijuana use.  However, marijuana use 

was weakly associated with using ART among ART-eligible FSW in Lilongwe, Malawi.     

Public health implications 

 Together, our three studies have contributed to our understanding of the co-occurring 

substance use and HIV epidemics among the understudied and underserved FSW in sub-

Saharan Africa.  Our findings emphasize that despite decades of prevention activities, FSW 

in Malawi remain heavily burdened by HIV.[127]   Substance use, specifically alcohol use, 

among FSW is common and is an important barrier to achieving optimal HIV care continuum 

outcomes necessary for optimizing health outcomes and preventing ongoing transmission. 

Given the exceedingly high prevalence of HIV among FSW, Malawi must consider 

the adoption of targeted universal testing and treatment strategies for FSW.  HIV testing is 

the critical initial step towards engaging in HIV care and treatment.  Frequent HIV testing for 
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FSW is necessary for a timely diagnosis and prevention of ongoing transmission.  FSW who 

remain unware of their HIV infection miss opportunities for HIV care entry, resulting in later 

initiation of ART and increased risk for AIDS progression.[130]  The proportion of FSW in 

our study who tested outside the current recommendation of yearly HIV testing, underscores 

the need for frequent outreach to encourage rapid HIV testing to capture highly active FSW. 

Most ART-eligible FSW in our sample were using ART.  Expanded ART programs 

in Malawi have been successful in improving access to ART for HIV-infected persons, 

including FSW.  These programs have included the provision of ART to all pregnant or 

breastfeeding HIV-infected women (Option B+) beginning in July 2011 and early initiation 

of ART (CD4 count ≤500 cells/mm3) in April 2014.[131]  The expansion of ART is likely 

responsible for our high proportion of HIV-infected ART-eligible FSW receiving ART.  

 Initiation of ART for all HIV-infected FSW in Malawi is critical for the prevention of 

ongoing transmission to HIV-uninfected partners.  Among all the HIV-infected FSW in our 

study, nearly half were not on ART and therefore, not receiving the numerous clinical, 

immunological, and transmission benefits of therapy.  Timely uptake of ART can 

dramatically improve health outcomes and prevent onward transmission.[14-16]   

Interventions are urgently needed that focus on increasing access and adherence to ART for 

FSW in sub-Saharan Africa.    

 Our findings highlight that substance use, particularly alcohol use, is common. 

Overall within our sample, many FSW were consuming alcohol with a substantial proportion 

consuming alcohol heavily.  In general, FSW have higher rates of hazardous alcohol 

consumption patterns than the general population due to their specific occupational and 

environmental factors.[4, 20, 46]   Alcohol serving venues tend to be the location where FSW 
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solicit clients, in return making alcohol easily accessible.[4, 29, 166]  Abstaining from 

alcohol consumption is challenging as male clients typically purchase alcohol prior to sexual 

activity with the FSW.[167-169]   Alcohol consumption also serves as a coping mechanism 

for FSW, as a way to handle stress associated from their work.[4, 169, 170]  Identification of 

heavy alcohol use provides a point of intervention for FSW in Malawi.   

 We observed that heavy alcohol use leads to lack of HIV infection awareness, low 

ART use among ART-eligible, and viral nonsuppression.  Optimal ART use and viral 

suppression are necessary for the success of treatment as prevention interventions.  In light of 

newly identified biomedical prevention interventions, there is increasing interest of 

preventing HIV at the population level by treating HIV-infected individuals.[171]  Modeling 

shows that prioritizing ART uptake to FSW could have a significant effect on HIV 

transmission, if FSW properly engage and adhere to treatment.[19]  Given our documented 

association between heavy alcohol use and sub-optimal HIV testing and treatment outcomes, 

heavy alcohol use will likely prevent the potential success of treatment as prevention 

interventions.  Strategies that improve uptake of HIV testing, care, and treatment and address 

substance use must be strongly considered FSW in Malawi. 

 Our findings improve the limited existing knowledge of marijuana use among FSW in 

sub-Saharan Africa.  Marijuana use was uncommon among our sample FSW and was weakly 

associated between marijuana use and HIV testing and treatment.  This was unexpected given 

marijuana use, like alcohol use, can affect engagement in HIV prevention and treatment 

services by decreasing cognitive abilities.  The weak association may likely be the result of 

our selection of FSW.  FSW in our sample were predominantly living and working at bars 

and bottle shops where alcohol is more readily available than marijuana.  Additionally, our 
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estimate of marijuana use was based on current marijuana use which limited our ability to 

measure the severity of marijuana use.  Our results encourage careful consideration for the 

best approaches for designing studies focused on marijuana use and engagement in HIV 

testing, care and treatment among FSW. 

Future directions 

 Prospective, longitudinal national surveillance programs will be critical to estimate 

the dynamic, multidirectional movement of engaging in HIV testing, care, and treatment for 

both venue-based and street-based FSW in Malawi.  The HIV care continuum provides an 

informative framework for cross-sectionally characterizing HIV testing, care, and treatment.  

Unfortunately, this framework, alone, cannot appropriately capture the dynamic nature of 

engaging and disengaging in sex work and HIV prevention and care services.  Qualitatively, 

we found that FSW in Lilongwe engage and disengage with sex work multiple times 

throughout their young lives.  Furthermore, the traditional continuum framework does not 

clearly characterize important processes, such as care re-engagement and viral re-suppression 

that may occur for some HIV-infected FSW.[126]  Enhanced national surveillance programs 

for FSW in Malawi will provide a better understanding and monitoring of the HIV epidemic 

and engagement in HIV testing, care, and treatment. 

 A better understanding is needed of the underlying pathways of the relationships of 

substance use and engagement in HIV testing, care, and treatment among FSW.  Additional 

research should employ longitudinal assessments of substance use engagement throughout 

the HIV care continuum.  In particular, future work should examine how substance use 

changes over time during sex work, document the duration and severity of substance use.  

Further research should also determine appropriate points of substance use focused 

interventions to improve uptake of HIV testing, care, and treatment among FSW.   
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Additionally, research should include various FSW typology, such as venue-based and street-

based FSW.  Including these types of FSW will assess potential differences by type of the 

association between substance use and HIV care continuum outcomes.  Together, these 

future studies can inform combination substance use and HIV treatment as prevention 

interventions for FSW. 

 Interventions are urgently needed for FSW in Malawi to reduce substance use and 

promote a timely HIV diagnosis, engagement in care, adherence to ART, and viral 

suppression.  The design of combination interventions must utilize the most strategic 

approaches to maximize uptake of effective substance use and HIV treatment strategies.  One 

approach may be integrating substance use treatment into current HIV prevention and 

treatment services.  Successfully integrating these services will benefit service providers and 

reduce costs within this already resource-limited settings.  An additional approach if 

resources allow, these interventions should employ a venue-based approach to provide 

substance use treatment and HIV testing, care, and treatment for FSW.  Targeted strategies 

for highly active FSW within venues must be explored and implemented to effectively reach 

FSW. 

Conclusions 

 Substance use is common among FSW in Malawi, where the HIV prevalence among 

FSW remains the highest globally.  Alcohol use, in particular, is an important barrier to 

reaching optimal HIV care continuum outcomes.  Increasing levels of alcohol use is 

associated with lack of HIV infection awareness.  FSW who are heavy alcohol users, such as 

harmful drinkers and alcohol dependent, are more likely to not use ART and be virally 

nonsuppressed.  Further evaluations on the frequency and severity of marijuana use are 

needed to determine the additional affect marijuana may have on HIV testing and treatment.  
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FSW in Malawi with sub-optimal HIV testing and treatment outcomes will not receive the 

full clinical, immunological, and transmission prevention benefits of therapy.  Targeted 

combination interventions for HIV-infected FSW must prioritize the reduction of alcohol use, 

along with other substances, to optimize HIV testing and treatment for FSW.   

 

 

 

 

  



 

99 

 

REFERENCES 

1. El-Bassel N, Witte SS, Wada T, Gilbert L, Wallace J. Correlates of partner violence 

among female street-based sex workers: substance abuse, history of childhood abuse, 

and HIV risks. AIDS Patient Care STDS 2001,15:41-51. 

2. Wechsberg WM, Luseno WK, Lam WK, Parry CD, Morojele NK. Substance use, 

sexual risk, and violence: HIV prevention intervention with sex workers in Pretoria. 

AIDS Behav 2006,10:131-137. 

3. Wechsberg W, Wu L, Zule W, Parry C, Browne F, Luseno W, et al. Substance abuse, 

treatment needs and access among female sex workers and non-sex workers in 

Pretoria, South Africa. Substance Abuse Treatment, Prevention, and Policy 2009,4. 

4. Abdool Karim Q, Abdool Karim SS, Frohlich JA, Grobler AC, Baxter C, Mansoor 

LE, et al. Effectiveness and safety of tenofovir gel, an antiretroviral microbicide, for 

the prevention of HIV infection in women. Science 2010,329:1168-1174. 

5. Shakarishvili A, Dubovskaya L, Zohrabyan L, St Lawrence J, Aral S, Dugasheva L, 

et al. Sex work, drug use, HIV infection, and spread of sexually transmitted infections 

in Moscow, Russian Federation. The Lancet 2005,366:57-60. 

6. Tegang S-P, Abdallah S, Emukule G, Luchters S, Kingola N, Barasa M, et al. 

Concurrent sexual and substance-use risk behaviours among female sex workers in 

Kenya’s Coast Province: Findings from a behavioural monitoring survey. SAHARA J 

(Journal of Social Aspects of HIV/AIDS Research Alliance) 2010,7. 

7. Strathdee SA, Hallett TB, Bobrova N, Rhodes T, Booth R, Abdool R, et al. HIV and 

risk environment for injecting drug users: the past, present, and future. The Lancet 

2010,376:268-284. 

8. Chersich MF, Luchters SM, Malonza IM, Mwarogo P, King'ola N, Temmerman M. 

Heavy episodic drinking among Kenyan female sex workers is associated with unsafe 

sex, sexual violence and sexually transmitted infections. Int J STD AIDS 

2007,18:764-769. 

9. de Graaf R, Vanwesenbeeck I, van Zessen G, Straver CJ, Visser JH. Alcohol and 

drug use in heterosexual and homosexual prostitution, and its relation to protection 

behaviour. AIDS Care 1995,7:35-47. 

10. Gupta J, Raj A, Decker MR, Reed E, Silverman JG. HIV vulnerabilities of sex-

trafficked Indian women and girls. Int J Gynaecol Obstet 2009,107:30-34. 

11. Agha S, Chulu Nchima M. Life-circumstances, working conditions and HIV risk 

among street and nightclub-based sex workers in Lusaka, Zambia. Cult Health Sex 

2004,6:283-299. 



 

100 

 

12. Greenberg AE, Hader SL, Masur H, Young AT, Skillicorn J, Dieffenbach CW. 

Fighting HIV/AIDS in Washington, D.C. Health Aff (Millwood) 2009,28:1677-1687. 

13. Wechsberg WM, Luseno WK, Lam W. Violence against substance-abusing South 

African sex workers: intersection with culture and HIV risk. AIDS Care 2005,17:55-

64. 

14. Chersich MF, Luchters S, Ntaganira I, Gerbase A, Lo YR, Scorgie F, et al. Priority 

interventions to reduce HIV transmission in sex work settings in sub-Saharan Africa 

and delivery of these services. J Int AIDS Soc 2013,16:17980. 

15. Braunstein SL, Umulisa MM, Veldhuijzen NJ, Kestelyn E, Ingabire CM, 

Nyinawabega J, et al. HIV diagnosis, linkage to HIV care, and HIV risk behaviors 

among newly diagnosed HIV-positive female sex workers in Kigali, Rwanda. J 

Acquir Immune Defic Syndr 2011,57:e70-76. 

16. Alary M, Lowndes CM. The central role of clients of female sex workers in the 

dynamics of heterosexual HIV transmission in sub-Saharan Africa. AIDS 

2004,18:945-947. 

17. McNairy ML, El-Sadr WM. The HIV care continuum: no partial credit given. AIDS 

2012,26:1735-1738. 

18. Cohen MS, Chen YQ, McCauley M, Gamble T, Hosseinipour MC, Kumarasamy N, 

et al. Prevention of HIV-1 infection with early antiretroviral therapy. N Engl J Med 

2011,365:493-505. 

19. Delva W, Eaton JW, Meng F, Fraser C, White RG, Vickerman P, et al. HIV treatment 

as prevention: optimising the impact of expanded HIV treatment programmes. PLoS 

Med 2012,9:e1001258. 

20. Gardner EM, McLees MP, Steiner JF, Del Rio C, Burman WJ. The spectrum of 

engagement in HIV care and its relevance to test-and-treat strategies for prevention of 

HIV infection. Clin Infect Dis 2011,52:793-800. 

21. WHO UNAIDS UNICEF. Towards universal access: scaling up priority HIV/AIDS 

interventions in the health sector: progress report. 2009. In; 2010. 

22. Cowan FM, Mtetwa S, Davey C, Fearon E, Dirawo J, Wong-Gruenwald R, et al. 

Engagement with HIV prevention treatment and care among female sex workers in 

Zimbabwe: a respondent driven sampling survey. PLoS One 2013,8:e77080. 

23. SINTEF Health Research. Substance use and gender based violence in a Malawian 

context. In. Oslo, Norway: SINTEF; 2008. 

24. Bisika T, Konyani, T. and Chamangwana, I. Rapid Situation  Assessment of Drug 

Abuse and HIV&AIDS in Malawi. In. Zomba, Malawi: Center for Social Research, 

University of Malawi.; 2004. 



 

101 

 

25. Peltzer K. Causative and intervening factors of harmful alcohol consumption and 

cannabis use in Malawi. Substance Use & Misuse 1989,24:79-85. 

26. MacLachlan M, Page RC, Robinson GL, Nyirenda T, Ali S. Patients' perceptions of 

chamba (marijuana) use in Malawi. Subst Use Misuse 1998,33:1367-1373. 

27. Ministry of Health Malawi. Clinical Management of HIV in children and adults. In. 

2nd Edition ed. Lilongwe, Malawi; 2014. 

28. Zoufaly A, an der Heiden, M, Kollan, C, Bogner, JR, Fätkenheuer, G, Wasmuth, JC, 

Stoll, M, Hamouda, O, van Lunzen, J. Clinical outcome of HIV-infected patients with 

discordant virological and immunological response to antiretroviral therapy. Journal 

of Infectious Diseases 2011,203:364-371. 

29. Centers for Disease Control and Prevention. Impact of an innovative approach to 

prevent mother-to-child transmission of HIV--Malawi, July 2011-September 2012. 

MMWR Morb Mortal Wkly Rep 2013,62:148-151. 

30. Baral S, Beyrer C, Muessig K, Poteat T, Wirtz AL, Decker MR, et al. Burden of HIV 

among female sex workers in low-income and middle-income countries: a systematic 

review and meta-analysis. Lancet Infect Dis 2012,12:538-549. 

31. Matovu JK, Ssebadduka BN. Sexual risk behaviours, condom use and sexually 

transmitted infection treatment-seeking behaviours among female sex workers and 

truck drivers in Uganda. Int J STD AIDS 2012,23:267-273. 

32. Scorgie F, Chersich MF, Ntaganira I, Gerbase A, Lule F, Lo YR. Socio-demographic 

characteristics and behavioral risk factors of female sex workers in sub-saharan 

Africa: a systematic review. AIDS Behav 2012,16:920-933. 

33. Vuylsteke B, Semde G, Sika L, Crucitti T, Ettiegne Traore V, Buve A, et al. HIV and 

STI prevalence among female sex workers in Cote d'Ivoire: why targeted prevention 

programs should be continued and strengthened. PLoS One 2012,7:e32627. 

34. Zachariah R, Spielmann MP, Harries AD, Nkhoma W, Chantulo A, Arendt V. 

Sexually transmitted infections and sexual behaviour among commercial sex workers 

in a rural district of Malawi. Int J STD AIDS 2003,14:185-188. 

35. Shahmanesh M, Patel V, Mabey D, Cowan F. Effectiveness of interventions for the 

prevention of HIV and other sexually transmitted infections in female sex workers in 

resource poor setting: a systematic review. Tropical Medicine & International Health 

2008,13:659-679. 

36. Scheibe A, Drame FM, Shannon K. HIV prevention among female sex workers in 

Africa. SAHARA J 2012,9:167-172. 



 

102 

 

37. Morris CN, Morris SR, Ferguson AG. Sexual behavior of female sex workers and 

access to condoms in Kenya and Uganda on the Trans-Africa highway. AIDS and 

Behavior 2009,13:860-865. 

38. Wojcicki JM, Malala J. Condom use, power and HIV/AIDS risk: sex-workers bargain 

for survival in Hillbrow/Joubert Park/Berea, Johannesburg. Social science & 

medicine 2001,53:99-121. 

39. Schwandt M, Morris C, Ferguson A, Ngugi E, Moses S. Anal and dry sex in 

commercial sex work, and relation to risk for sexually transmitted infections and HIV 

in Meru, Kenya. Sex Transm Infect 2006,82:392-396. 

40. Ramjee G, Williams B, Gouws E, Van Dyck E, De Deken B, Karim SA. The impact 

of incident and prevalent herpes simplex virus-2 infection on the incidence of HIV-1 

infection among commercial sex workers in South Africa. J Acquir Immune Defic 

Syndr 2005,39:333-339. 

41. Family Planning Association of Malawi. Counting the uncatchables: Report of the 

situation analysis of the magnitude, behavioral patterns, contributing factors, current 

interventions and impact of sex work in HIV prevention in Malawi. In. Lilongwe, 

Malawi; 2011. 

42. Wang C, Hawes SE, Gaye A, Sow PS, Ndoye I, Manhart LE, et al. HIV prevalence, 

previous HIV testing, and condom use with clients and regular partners among 

Senegalese commercial sex workers. Sex Transm Infect 2007,83:534-540. 

43. Cohen MS. Sexually transmitted diseases enhance HIV transmission: no longer a 

hypothesis. Lancet 1998,351 Suppl 3:5-7. 

44. Scambler G, Paoli F. Health work, female sex workers and HIV/AIDS: Global and 

local dimensions of stigma and deviance as barriers to effective interventions. Social 

Science & Medicine 2008,66:1848-1862. 

45. Katzenstein D, Koulla-Shiro S, Laga M, Moatti JP. Learning and doing: operational 

research and access to HIV treatment in Africa. AIDS 2010,24 Suppl 1:S1-4. 

46. Bassett IV, Regan S, Chetty S, Giddy J, Uhler LM, Holst H, et al. Who starts 

antiretroviral therapy in Durban, South Africa?... not everyone who should. AIDS 

2010,24 Suppl 1:S37-44. 

47. Arredondo M, Garrido C, Parkin N, Zahonero N, Bertagnolio S, Soriano V, et al. 

Comparison of HIV-1 RNA measurements obtained by using plasma and dried blood 

spots in the automated abbott real-time viral load assay. J Clin Microbiol 

2012,50:569-572. 

48. Okal J, Chersich MF, Tsui S, Sutherland E, Temmerman M, Luchters S. Sexual and 

physical violence against female sex workers in Kenya: a qualitative enquiry. AIDS 

Care 2011,23:612-618. 



 

103 

 

49. Deering KN, Boily MC, Lowndes CM, Shoveller J, Tyndall MW, Vickerman P, et al. 

A dose-response relationship between exposure to a large-scale HIV preventive 

intervention and consistent condom use with different sexual partners of female sex 

workers in southern India. BMC Public Health 2011,11 Suppl 6:S8. 

50. Urada LA, Morisky DE, Pimentel-Simbulan N, Silverman JG, Strathdee SA. Condom 

negotiations among female sex workers in the Philippines: environmental influences. 

PLoS One 2012,7:e33282. 

51. Choi SY, Holroyd E. The influence of power, poverty and agency in the negotiation 

of condom use for female sex workers in mainland China. Cult Health Sex 

2007,9:489-503. 

52. Ulibarri MD, Strathdee SA, Lozada R, Magis-Rodriguez C, Amaro H, O'Campo P, et 

al. Intimate partner violence among female sex workers in two Mexico–US Border 

cities: Partner characteristics and HIV risk behaviors as correlates of abuse. 

Psychological Trauma: Theory, Research, Practice, and Policy 2010,2:318. 

53. Hong Y, Zhang C, Li X, Liu W, Zhou Y. Partner violence and psychosocial distress 

among female sex workers in China. PLoS One 2013,8:e62290. 

54. Karim QA, Karim SS, Soldan K, Zondi M. Reducing the risk of HIV infection among 

South African sex workers: socioeconomic and gender barriers. Am J Public Health 

1995,85:1521-1525. 

55. Urada LA, Morisky DE, Hernandez LI, Strathdee SA. Social and structural factors 

associated with consistent condom use among female entertainment workers trading 

sex in the Philippines. AIDS and Behavior 2013,17:523-535. 

56. Fielding-Miller R, Mnisi Z, Adams D, Baral S, Kennedy C. "There is hunger in my 

community": a qualitative study of food security as a cyclical force in sex work in 

Swaziland. BMC Public Health 2014,14:79. 

57. Schuckit MA. Alcohol-use disorders. The Lancet 2009,373:492-501. 

58. Hahn JA, Woolf-King SE, Muyindike W. Adding fuel to the fire: alcohol's effect on 

the HIV epidemic in Sub-Saharan Africa. Curr HIV/AIDS Rep 2011,8:172-180. 

59. Azar MM, Springer SA, Meyer JP, Altice FL. A systematic review of the impact of 

alcohol use disorders on HIV treatment outcomes, adherence to antiretroviral therapy 

and health care utilization. Drug Alcohol Depend 2010,112:178-193. 

60. Chander G, Lau B, Moore RD. Hazardous alcohol use: a risk factor for non-

adherence and lack of suppression in HIV infection. J Acquir Immune Defic Syndr 

2006,43:411-417. 



 

104 

 

61. Korthuis PT, Fiellin DA, McGinnis KA, Skanderson M, Justice AC, Gordon AJ, et al. 

Unhealthy alcohol and illicit drug use are associated with decreased quality of HIV 

care. J Acquir Immune Defic Syndr 2012,61:171-178. 

62. Nakimuli-Mpungu E, Bass JK, Alexandre P, Mills EJ, Musisi S, Ram M, et al. 

Depression, Alcohol Use and Adherence to Antiretroviral Therapy in Sub-Saharan 

Africa: A Systematic Review. AIDS and Behavior 2011:1-18. 

63. Golin CE, Liu H, Hays RD, Miller LG, Beck CK, Ickovics J, et al. A prospective 

study of predictors of adherence to combination antiretroviral medication. J Gen 

Intern Med 2002,17:756-765. 

64. Conen A, Fehr J, Glass TR, Furrer H, Weber R, Vernazza P, et al. Self-reported 

alcohol consumption and its association with adherence and outcome of antiretroviral 

therapy in the Swiss HIV Cohort Study. Antivir Ther 2009,14:349-357. 

65. Wu ES, Metzger DS, Lynch KG, Douglas SD. Association Between Alcohol Use and 

HIV Viral Load. Journal of acquired immune deficiency syndromes (1999) 

2011,56:e129. 

66. Samet JH, Cheng DM, Libman H, Nunes DP, Alperen JK, Saitz R. Alcohol 

consumption and HIV disease progression. Journal of acquired immune deficiency 

syndromes (1999) 2007,46:194. 

67. Curran HV, Brignell C, Fletcher S, Middleton P, Henry J. Cognitive and subjective 

dose-response effects of acute oral Delta 9-tetrahydrocannabinol (THC) in infrequent 

cannabis users. Psychopharmacology (Berl) 2002,164:61-70. 

68. Bolla KI, Brown K, Eldreth D, Tate K, Cadet JL. Dose-related neurocognitive effects 

of marijuana use. Neurology 2002,59:1337-1343. 

69. Chitwood DD, McBride DC, French MT, Comerford M. Health care need and 

utilization: a preliminary comparison of injection drug users, other illicit drug users, 

and nonusers. Subst Use Misuse 1999,34:727-746. 

70. Sohler NL, Wong MD, Cunningham WE, Cabral H, Drainoni M-L, Cunningham CO. 

Type and pattern of illicit drug use and access to health care services for HIV-infected 

people. AIDS Patient Care and STDs 2007,21:S-68-S-76. 

71. Tucker JS, Burnam MA, Sherbourne CD, Kung FY, Gifford AL. Substance use and 

mental health correlates of nonadherence to antiretroviral medications in a sample of 

patients with human immunodeficiency virus infection. American Journal of 

Medicine 2003,114:573-580. 

72. United Nations Office on Drugs and Crime. Cannabis: A Short Review. In. Vienna, 

Austria; 2012. 



 

105 

 

73. Akers RL, Krohn MD, Lanza-Kaduce L, Radosevich M. Social learning and deviant 

behavior: a specific test of a general theory. Am Sociol Rev 1979,44:636-655. 

74. Shiffman S. Coping and substance use: Academic Press; 1985. 

75. Gonzalez A, Mimiaga MJ, Israel J, Andres Bedoya C, Safren SA. Substance use 

predictors of poor medication adherence: the role of substance use coping among 

HIV-infected patients in opioid dependence treatment. AIDS Behav 2013,17:168-173. 

76. Weir SS, Pailman, C., Mahlalela, X., Coetzee, N., Meidany, F., Boerma, J. From 

people to places: focusing AIDS prevention efforts where it matters most. AIDS 

2003,17:895. 

77. Weir SS, et. al. Final report : Malawi prevalence study. In. Lilongwe, Malawi: 

National AIDS Commission Malawi; 2008. 

78. Smith K, Powers KA, Kashuba ADM, Cohen MS. HIV-1 treatment as prevention: the 

good, the bad, and the challenges. Current Opinion in HIV and AIDS 2011,6:315-325. 

79. Mayer KH. Introduction: Linkage, engagement, and retention in HIV care: essential 

for optimal individual- and community-level outcomes in the era of highly active 

antiretroviral therapy. Clin Infect Dis 2011,52 Suppl 2:S205-207. 

80. Ssemwanga D, Ndembi N, Lyagoba F, Magambo B, Kapaata A, Bukenya J, et al. 

Transmitted antiretroviral drug resistance among drug-naïve female sex workers with 

recent infection in Kampala, Uganda. Clinical infectious diseases 2012,54:S339-

S342. 

81. Murillo W, Lorenzana de Rivera I, Albert J, Guardado ME, Nieto AI, Paz‐Bailey G. 

Prevalence of transmitted HIV‐1 drug resistance among female sex workers and men 

who have sex with men in El Salvador, Central America. Journal of medical virology 

2012,84:1514-1521. 

82. Prüss-Ustün A, Wolf J, Driscoll T, Degenhardt L, Neira M, Calleja JMG. HIV due to 

female sex work: regional and global estimates. PLoS One 2013,8:e63476. 

83. Zachariah R, Reid S, Chaillet P, Massaquoi M, Schouten E, Harries A. Viewpoint: 

Why do we need a point‐of‐care CD4 test for low‐income countries? Tropical 

Medicine & International Health 2011,16:37-41. 

84. Sukapirom K, Onlamoon N, Thepthai C, Polsrila K, Tassaneetrithep B, 

Pattanapanyasat K. Performance evaluation of the Alere PIMA CD4 test for 

monitoring HIV-infected individuals in resource-constrained settings. J Acquir 

Immune Defic Syndr 2011,58:141-147. 

85. Mtapuri-Zinyowera S, Chideme M, Mangwanya D, Mugurungi O, Gudukeya S, 

Hatzold K, et al. Evaluation of the PIMA point-of-care CD4 analyzer in VCT clinics 



 

106 

 

in Zimbabwe. JAIDS Journal of Acquired Immune Deficiency Syndromes 2010,55:1-

7. 

86. Thakar M, Mahajan B, Shaikh N, Bagwan S, Sane S, Kabra S, et al. Utility of the 

point of care CD4 analyzer, PIMA, to enumerate CD4 counts in the field settings in 

India. AIDS Res Ther 2012,9:1742-6405. 

87. Larson BA, Schnippel K, Ndibongo B, Xulu T, Brennan A, Long L, et al. Rapid 

point-of-care CD4 testing at mobile HIV testing sites to increase linkage to care: an 

evaluation of a pilot program in South Africa. J Acquir Immune Defic Syndr 

2012,61:e13-17. 

88. Granich R, Crowley S, Vitoria M, Smyth C, Kahn JG, Bennett R, et al. Highly active 

antiretroviral treatment as prevention of HIV transmission: review of scientific 

evidence and update. Curr Opin HIV AIDS 2010,5:298-304. 

89. Granich RM, Gilks CF, Dye C, De Cock KM, Williams BG. Universal voluntary HIV 

testing with immediate antiretroviral therapy as a strategy for elimination of HIV 

transmission: a mathematical model. Lancet 2009,373:48-57. 

90. Boily MC, Lowndes C, Alary M. The impact of HIV epidemic phases on the 

effectiveness of core group interventions: insights from mathematical models. Sex 

Transm Infect 2002,78 Suppl 1:i78-90. 

91. World Health Orgainzation (WHO). Consolidated guidelines on the use of 

antiretroviral drugs for treating and preventing HIV infection. Recommendations for 

a public health approach. In. Geneva, Switzerland: World Health Organization; 2012. 

92. Shannon K, Strathdee SA, Goldenberg SM, Duff P, Mwangi P, Rusakova M, et al. 

Global epidemiology of HIV among female sex workers: influence of structural 

determinants. The Lancet 2014. 

93. Jones A, Cremin I, Abdullah F, Idoko J, Cherutich P, Kilonzo N, et al. 

Transformation of HIV from pandemic to low-endemic levels: a public health 

approach to combination prevention. Lancet 2014,384:272-279. 

94. Park LS, Siraprapasiri T, Peerapatanapokin W, Manne J, Niccolai L, Kunanusont C. 

HIV transmission rates in Thailand: evidence of HIV prevention and transmission 

decline. JAIDS Journal of Acquired Immune Deficiency Syndromes 2010,54:430-436. 

95. Stueve A, O'Donnell LN, Duran R, San Doval A, Blome J. Time-space sampling in 

minority communities: results with young Latino men who have sex with men. Am J 

Public Health 2001,91:922-926. 

96. Johnston LG, Sabin K, Mai TH, Pham TH. Assessment of respondent driven 

sampling for recruiting female sex workers in two Vietnamese cities: reaching the 

unseen sex worker. J Urban Health 2006,83:i16-28. 



 

107 

 

97. Powers KA, Miller WC, Pilcher CD, Mapanje C, Martinson FE, Fiscus SA, et al. 

Improved detection of acute HIV-1 infection in sub-Saharan Africa: development of a 

risk score algorithm. AIDS 2007,21:2237-2242. 

98. Peitzmeier S, Mason K, Ceesay N, Diouf D, Drame F, Loum J, et al. A cross-

sectional evaluation of the prevalence and associations of HIV among female sex 

workers in the Gambia. Int J STD AIDS 2014,25:244-252. 

99. Manabe YC, Wang Y, Elbireer A, Auerbach B, Castelnuovo B. Evaluation of 

portable point-of-care CD4 counter with high sensitivity for detecting patients eligible 

for antiretroviral therapy. PLoS One 2012,7:e34319. 

100. Rottinghaus E, Ugbenga R, Diallo K, Bassey O, Azeez A, DeVos J, et al. Evaluation 

of dried blood spots and dried plasma spots for HIV-1 viral load and drug-resistance 

genotyping in patients on antiretroviral therapy. Antivir Ther,15. 

101. Johannessen A, Garrido C, Zahonero N, Sandvik L, Naman E, Kivuyo SL, et al. 

Dried blood spots perform well in viral load monitoring of patients who receive 

antiretroviral treatment in rural Tanzania. Clin Infect Dis 2009,49:976-981. 

102. Fiscus SA, Cheng B, Crowe SM, Demeter L, Jennings C, Miller V, et al. HIV-1 viral 

load assays for resource-limited settings. PLoS Med 2006,3:e417. 

103. Rutstein SE, Kamwendo D, Lugali L, Thengolose I, Tegha G, Fiscus SA, et al. 

Measures of viral load using Abbott RealTime HIV-1 Assay on venous and 

fingerstick dried blood spots from provider-collected specimens in Malawian District 

Hospitals. J Clin Virol 2014,60:392-398. 

104. Van Beckhoven D, Lacor P, Moutschen M, Pierard D, Sasse A, Vaira D, et al. 

Factors associated with the continuum of care of HIV-infected patients in Belgium. J 

Int AIDS Soc 2014,17:19534. 

105. Batona G, Gagnon MP, Simonyan DA, Guedou FA, Alary M. Understanding the 

intention to undergo regular HIV testing among female sex workers in Benin: a key 

issue for entry into HIV care. J Acquir Immune Defic Syndr 2015,68 Suppl 2:S206-

212. 

106. Baral S, Ketende S, Green JL, Chen PA, Grosso A, Sithole B, et al. 

Reconceptualizing the HIV epidemiology and prevention needs of Female Sex 

Workers (FSW) in Swaziland. PLoS One 2014,9:e115465. 

107. Babor T, Higgins-Biddle, JC., Saunders, JB., Monteiro, MG. The Alcohol Use 

Disorders Identification Test: Guidelines for Use in Primary Care. In: World Health 

Organization, Department of Mental Health and Substance Dependence; 2001. 

108. Sobell LC, Agrawal S, Sobell MB, Leo GI, Young LJ, Cunningham JA, et al. 

Comparison of a quick drinking screen with the timeline followback for individuals 

with alcohol problems. J Stud Alcohol 2003,64:858-861. 



 

108 

 

109. Dum M, Sobell LC, Sobell MB, Heinecke N, Voluse A, Johnson K. A Quick 

Drinking Screen for identifying women at risk for an alcohol-exposed pregnancy. 

Addict Behav 2009,34:714-716. 

110. World Health Orgainzation (WHO). International Guide for Monitoring Alcohol 

Consumption and Related Harm. In. Geneva, Switzerland: World Health 

Orgainzation; 2000. 

111. Woolf-King SE, Maisto SA. Alcohol use and high-risk sexual behavior in sub-

Saharan Africa: a narrative review. Archives of sexual behavior 2011,40:17-42. 

112. Parry CDH, Plüddemann A, Steyn K, Bradshaw D, Norman R, Laubscher R. Alcohol 

use in South Africa: Findings from the first demographic and health survey. Journal 

of studies on Alcohol 2005,66:91-97. 

113. Monahan PO, Shacham E, Reece M, Kroenke K, Ong'or WO, Omollo O, et al. 

Validity/reliability of PHQ-9 and PHQ-2 depression scales among adults living with 

HIV/AIDS in western Kenya. J Gen Intern Med 2009,24:189-197. 

114. Cholera R, Gaynes BN, Pence BW, Bassett J, Qangule N, Macphail C, et al. Validity 

of the Patient Health Questionnaire-9 to screen for depression in a high-HIV burden 

primary healthcare clinic in Johannesburg, South Africa. J Affect Disord 

2014,167:160-166. 

115. Pence BW, Gaynes BN, Atashili J, O'Donnell JK, Tayong G, Kats D, et al. Validity 

of an interviewer-administered patient health questionnaire-9 to screen for depression 

in HIV-infected patients in Cameroon. Journal of affective disorders 2012,143:208-

213. 

116. World Health Organization. Antiretroviral drugs for treating pregnant women and 

preventing HIV infections in infants. Geneva, Switzerland: World Health 

Organization. In. Geneva, Switzerland; 2010. 

117. Skov T, Deddens J, Petersen MR, Endahl L. Prevalence proportion ratios: estimation 

and hypothesis testing. Int J Epidemiol 1998,27:91-95. 

118. Zou G. A modified poisson regression approach to prospective studies with binary 

data. American Journal of Epidemiology 2004,159:702-706. 

119. Barros AJ, Hirakata VN. Alternatives for logistic regression in cross-sectional 

studies: an empirical comparison of models that directly estimate the prevalence ratio. 

BMC Med Res Methodol 2003,3:21. 

120. Thompson ML, Myers J, Kriebel D. Prevalence odds ratio or prevalence ratio in the 

analysis of cross sectional data: what is to be done? Occupational and Environmental 

Medicine 1998,55:272-277. 



 

109 

 

121. Petersen MR, Deddens JA. A comparison of two methods for estimating prevalence 

ratios. BMC Med Res Methodol 2008,8:9. 

122. Wacholder S. Binomial regression in GLIM: estimating risk ratios and risk 

differences. American Journal of Epidemiology 1986,123:174-184. 

123. Chohan V, Baeten JM, Benki S, Graham SM, Lavreys L, Mandaliya K, et al. A 

prospective study of risk factors for herpes simplex virus type 2 acquisition among 

high-risk HIV-1 seronegative women in Kenya. Sex Transm Infect 2009,85:489-492. 

124. National Institutes of Health. Starting antiretroviral treatment early improves 

outcomes for HIV-infected individuals. 2015. 

125. Wirtz AL, Pretorius C, Beyrer C, Baral S, Decker MR, Sherman SG, et al. Epidemic 

impacts of a community empowerment intervention for HIV prevention among 

female sex workers in generalized and concentrated epidemics. PLoS One 

2014,9:e88047. 

126. Mountain E, Mishra S, Vickerman P, Pickles M, Gilks C, Boily MC. Antiretroviral 

therapy uptake, attrition, adherence and outcomes among HIV-infected female sex 

workers: a systematic review and meta-analysis. PLoS One 2014,9:e105645. 

127. National AIDS Commission. Malawi Biological and Behavioural Surveillance Survey 

(BBSS), 2006. In. Lilongwe, Malawi; 2006. 

128. National Statistical Office and ICF Macro. Malawi Demographic and Health Survey: 

2010. In; 2011. 

129. Hollingsworth TD, Anderson RM, Fraser C. HIV-1 transmission, by stage of 

infection. J Infect Dis 2008,198:687-693. 

130. Fidler S, Porter K, Ewings F, Frater J, Ramjee G, Cooper D, et al. Short-course 

antiretroviral therapy in primary HIV infection. N Engl J Med 2013,368:207-217. 

131. Malawi Ministry of Health. Clinical Management of HIV in Children and Adults. In: 

Department for HIV and AIDS of the Ministry of Health; 2014. 

132. Govindasamy D, Ford N, Kranzer K. Risk factors, barriers and facilitators for linkage 

to antiretroviral therapy care: a systematic review. AIDS 2012,26:2059-2067. 

133. Marks G, Crepaz N, Senterfitt JW, Janssen RS. Meta-analysis of high-risk sexual 

behavior in persons aware and unaware they are infected with HIV in the United 

States: implications for HIV prevention programs. J Acquir Immune Defic Syndr 

2005,39:446-453. 

134. Bunnell R, Ekwaru JP, Solberg P, Wamai N, Bikaako-Kajura W, Were W, et al. 

Changes in sexual behavior and risk of HIV transmission after antiretroviral therapy 

and prevention interventions in rural Uganda. AIDS 2006,20:85-92. 



 

110 

 

135. McGrath N, Eaton JW, Barnighausen TW, Tanser F, Newell ML. Sexual behaviour in 

a rural high HIV prevalence South African community: time trends in the 

antiretroviral treatment era. AIDS 2013,27:2461-2470. 

136. Metsch LR, Pereyra M, Messinger S, Del Rio C, Strathdee SA, Anderson-Mahoney 

P, et al. HIV transmission risk behaviors among HIV-infected persons who are 

successfully linked to care. Clin Infect Dis 2008,47:577-584. 

137. Baeten JM, Donnell D, Ndase P, Mugo NR, Campbell JD, Wangisi J, et al. 

Antiretroviral prophylaxis for HIV prevention in heterosexual men and women. N 

Engl J Med 2012,367:399-410. 

138. Bekker LG, Johnson L, Cowan F, Overs C, Besada D, Hillier S, et al. Combination 

HIV prevention for female sex workers: what is the evidence? Lancet 2015,385:72-

87. 

139. Deeks SG, Walker BD. Human immunodeficiency virus controllers: mechanisms of 

durable virus control in the absence of antiretroviral therapy. Immunity 2007,27:406-

416. 

140. Cowan FM, Davey C, Napierala Mavedzenge S, Mushati P, Mtetwa S, Chiyaka T, et 

al. Estimation of the HIV care cascade for female sex workers in Zimbabwe: baseline 

results of the SAPPH-Ire trial. In: 20th International AIDS Conference. Melbourne, 

Australia; 2014. 

141. Lancaster KE, Lungu T, Hosseinipour MC, Chadwick K, Dibb Z, Go VF, et al. 

Engagement in the HIV care continuum among female sex workers in Lilongwe, 

Malawi. In: Conference on Retroviruses and Opportunistic Infections. Seattle, 

Washington; 2015. 

142. Organization. WH. Prevention and treatment of HIV and other sexually transmitted 

infections for sex workers in low- and middle- income countries: Recommendations 

for a public health approach. In. Geneva, Switzerland; 2012. 

143. Wechsberg WM, Wu LT, Zule WA, Parry CD, Browne FA, Luseno WK, et al. 

Substance abuse, treatment needs and access among female sex workers and non-sex 

workers in Pretoria, South Africa. Subst Abuse Treat Prev Policy 2009,4:11. 

144. Mbonye M, Nakamanya S, Nalukenge W, King R, Vandepitte J, Seeley J. 'It is like a 

tomato stall where someone can pick what he likes': structure and practices of female 

sex work in Kampala, Uganda. BMC Public Health 2013,13:741. 

145. Zarkin GA, Bray JW, Babor TF, Higgins-Biddle JC. Alcohol drinking patterns and 

health care utilization in a managed care organization. Health Serv Res 2004,39:553-

570. 



 

111 

 

146. Bengtson AM, L'Engle K, Mwarogo P, King'ola N. Levels of alcohol use and history 

of HIV testing among female sex workers in Mombasa, Kenya. AIDS Care 

2014,26:1619-1624. 

147. Acuda W, Othieno CJ, Obondo A, Crome IB. The epidemiology of addiction in Sub-

Saharan Africa: a synthesis of reports, reviews, and original articles. Am J Addict 

2011,20:87-99. 

148. Degenhardt L, Ferrari AJ, Calabria B, Hall WD, Norman RE, McGrath J, et al. The 

global epidemiology and contribution of cannabis use and dependence to the global 

burden of disease: results from the GBD 2010 study. PLoS One 2013,8:e76635. 

149. Saunders JB, Aasland OG, Babor TF, de la Fuente JR, Grant M. Development of the 

Alcohol Use Disorders Identification Test (AUDIT): WHO Collaborative Project on 

Early Detection of Persons with Harmful Alcohol Consumption--II. Addiction 

1993,88:791-804. 

150. Allen JP, Litten RZ, Fertig JB, Babor T. A review of research on the Alcohol Use 

Disorders Identification Test (AUDIT). Alcohol Clin Exp Res 1997,21:613-619. 

151. Dhana A, Luchters S, Moore L, Lafort Y, Roy A, Scorgie F, et al. Systematic review 

of facility-based sexual and reproductive health services for female sex workers in 

Africa. Global Health 2014,10:46. 

152. Chersich MF, Bosire W, King'ola N, Temmerman M, Luchters S. Effects of 

hazardous and harmful alcohol use on HIV incidence and sexual behaviour: a cohort 

study of Kenyan female sex workers. Global Health 2014,10:22. 

153. Yadav G, Saskin R, Ngugi E, Kimani J, Keli F, Fonck K, et al. Associations of sexual 

risk taking among Kenyan female sex workers after enrollment in an HIV-1 

prevention trial. J Acquir Immune Defic Syndr 2005,38:329-334. 

154. Shuper PA, Neuman M, Kanteres F, Baliunas D, Joharchi N, Rehm J. Causal 

considerations on alcohol and HIV/AIDS—a systematic review. Alcohol and 

Alcoholism 2010,45:159. 

155. Parry CDH, Dewing S, Petersen P, Carney T, Needle R, Kroeger K, et al. Rapid 

assessment of HIV risk behavior in drug using sex workers in three cities in South 

Africa. AIDS and Behavior 2009,13:849-859. 

156. Lancaster KE, Lungu T, Hosseinipour MC, Chadwick K, Dibb Z, Go VF, et al. 

Closing the gap: Integrating mobile HIV testing and point-of-care CD4 testing for 

timely identification of HIV-infected and ART-eligible venue-based female sex 

workers in Lilongwe, Malawi. In: 8th IAS Conference on HIV Pathogenesis, 

Treatment and Prevention Vancouver, Canada; 2015. 



 

112 

 

157. Kalichman SC, Grebler T, Amaral CM, McNerney M, White D, Kalichman MO, et 

al. Viral suppression and antiretroviral medication adherence among alcohol using 

HIV-positive adults. Int J Behav Med 2014,21:811-820. 

158. Palepu A, Horton NJ, Tibbetts N, Meli S, Samet JH. Uptake and adherence to highly 

active antiretroviral therapy among HIV-infected people with alcohol and other 

substance use problems: the impact of substance abuse treatment. Addiction 

2004,99:361-368. 

159. Hahn JA, Samet JH. Alcohol and HIV disease progression: weighing the evidence. 

Curr HIV/AIDS Rep 2010,7:226-233. 

160. Kalichman SC, Amaral CM, White D, Swetsze C, Pope H, Kalichman MO, et al. 

Prevalence and clinical implications of interactive toxicity beliefs regarding mixing 

alcohol and antiretroviral therapies among people living with HIV/AIDS. AIDS 

Patient Care STDS 2009,23:449-454. 

161. Sankar A, Wunderlich T, Neufeld S, Luborsky M. Sero-positive African Americans' 

beliefs about alcohol and their impact on anti-retroviral adherence. AIDS Behav 

2007,11:195-203. 

162. Bagasra O, Kajdacsy-Balla A, Lischner HW, Pomerantz RJ. Alcohol intake increases 

human immunodeficiency virus type 1 replication in human peripheral blood 

mononuclear cells. J Infect Dis 1993,167:789-797. 

163. Bagasra O, Bachman SE, Jew L, Tawadros R, Cater J, Boden G, et al. Increased 

human immunodeficiency virus type 1 replication in human peripheral blood 

mononuclear cells induced by ethanol: potential immunopathogenic mechanisms. J 

Infect Dis 1996,173:550-558. 

164. Liu X, Zha J, Nishitani J, Chen H, Zack JA. HIV-1 infection in peripheral blood 

lymphocytes (PBLs) exposed to alcohol. Virology 2003,307:37-44. 

165. Bonn-Miller MO, Oser ML, Bucossi MM, Trafton JA. Cannabis use and HIV 

antiretroviral therapy adherence and HIV-related symptoms. J Behav Med 2014,37:1-

10. 

166. Samet JH, Pace CA, Cheng DM, Coleman S, Bridden C, Pardesi M, et al. Alcohol 

use and sex risk behaviors among HIV-infected female sex workers (FSWs) and HIV-

infected male clients of FSWs in India. AIDS and Behavior 2010,14:74-83. 

167. Markosyan KM, Babikian T, DiClemente RJ, Hirsch JS, Grigoryan S, del Rio C. 

Correlates of HIV risk and preventive behaviors in Armenian female sex workers. 

AIDS Behav 2007,11:325-334. 

168. Wang B, Li X, Stanton B, Fang X, Yang H, Zhao R, et al. Sexual coercion, HIV-

related risk, and mental health among female sex workers in China. Health Care for 

Women International 2007,28:745-762. 



 

113 

 

169. Kalichman SC, Simbayi LC, Kaufman M, Cain D, Jooste S. Alcohol use and sexual 

risks for HIV/AIDS in sub-Saharan Africa: systematic review of empirical findings. 

Prev Sci 2007,8:141-151. 

170. Varga CA. Coping with HIV/AIDS in Durban's commercial sex industry. AIDS Care 

2001,13:351-365. 

171. Padian NS, McCoy SI, Karim SSA, Hasen N, Kim J, Bartos M, et al. HIV prevention 

transformed: the new prevention research agenda. The Lancet 2011,378:269-278. 

 

 


