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Background. Despite progress in improving antiretroviral therapy (ART) for people with HIV in Malawi, the burden of HIV 
infections and HIV treatment outcomes among key populations is suboptimal. Client-centered differentiated service delivery ap-
proaches may facilitate addressing HIV prevention and treatment needs of key populations in Malawi.

Methods. De-identified program data routinely collected as part of the LINKAGES project–Malawi were assembled from 
October 2017 to September 2019. HIV case finding was compared across different testing modalities for each population. Poisson 
regression was used to estimate the association between testing modalities and ART initiation.

Results. Of the 18 397 people included in analyses, 10 627 (58%) were female sex workers (FSWs), 2219 (12%) were men who 
have sex with men (MSM), and 4970 (27%) were clients of FSWs. HIV case finding varied by modality and population, with index 
testing and enhanced peer outreach demonstrating high yield despite reaching relatively few individuals. FSWs who tested posi-
tive through risk network referral testing were more likely to initiate ART within 30 days compared with those who tested posi-
tive through clinic-based testing (adjusted risk ratio [aRR], 1.50; 95% CI, 1.23–1.82). For MSM, index testing (aRR, 1.45; 95% CI, 
1.06–2.00) and testing through a drop-in center (aRR, 1.82; 95% CI, 1.19–2.78) were associated with 30-day ART initiation.

Conclusions. These data suggest that differentiated HIV testing and outreach approaches tailored to the needs of different key 
populations may facilitate improved ART initiation in Malawi. Achieving 0 new infections by 2030 suggests the need to adapt treat-
ment strategies given individual and structural barriers to treatment for key populations with HIV in high-prevalence settings.
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Significant decreases in HIV incidence have been reported 
in countries across Sub-Saharan Africa over the last decade, 
closing HIV prevention and treatment gaps and reducing 
HIV-associated morbidities and mortality [1]. In Malawi, pri-
oritized scale-up of HIV testing and antiretroviral therapy 
(ART) programs has increased the availability of HIV-related 
services in geographic areas of high HIV prevalence [2]. 
Accordingly, national metrics report significant progress to-
ward meeting UNAIDS 95-95-95 goals [3, 4]. In 2019, an esti-
mated 93% of persons with HIV were estimated to know their 
HIV status, 80% of those with known status were reported to 

be on ART, and 92% of those on ART were virally suppressed 
[4].

HIV disproportionately affects key and priority popula-
tions in Malawi for whom HIV prevention and treatment serv-
ices systematically remain out of reach, including female sex 
workers (FSWs) and their clients (CFSWs), gay men and other 
men who have sex with men (MSM), and transgender women 
(TGW). Structural barriers such as stigma, discrimination, and 
punitive legal policies perpetuate physical and sexual violence 
toward FSWs and other key populations (KPs), limiting their 
autonomy and power to negotiate safer sex and access sexual 
and reproductive health services [5, 6]. For MSM and TGW, 
intersecting social stigmas and criminalization of same-sex 
practices, coupled with a focus on reducing heterosexual and 
vertical transmissions, have limited provider knowledge for 
delivering comprehensive and affirming sexual health services 
[7–13]. Collectively, these challenges limit engagement in HIV 
prevention and treatment for KPs and sustain a high prevalence 
and incidence of infection [5, 8, 11, 14].

Differentiated client-centered approaches can provide cus-
tomized high-quality services to meet the preferences and pri-
orities of those who would otherwise be “left behind” and close 
existing HIV prevention, care, and treatment gaps [15–19]. 
Models include widening the geographic range of locations 

mailto:rucinski@jhu.edu
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://orcid.org/0000-0002-9858-5953


2 • OFID • Rucinski et al

where services occur, tailoring the frequency and intensity of 
services to the needs of different KP groups (older vs younger 
KPs, virally suppressed vs unsuppressed), and engaging mem-
bers of the KP community to deliver services to their peers [16, 
20]. In Malawi, the Linkages across the Continuum of HIV 
Services for Key Populations Affected by HIV (LINKAGES) 
project provided differentiated HIV services by partnering 
with KP-led and KP-friendly community-based organizations 
[21–23]. Differentiated models implemented by LINKAGES 
included the establishment of KP safe spaces through drop-in 
centers (DICs), network-based approaches such as index 
testing, and community-based outreach such as enhanced peer 
outreach approach (EPOA) and peer navigation to reach KPs 
that may not readily engage in existing HIV services [21, 24–
26]. Findings suggest that these service delivery models have 
improved access and uptake across the continuum of services 
[21, 27]. However, it remains unclear how testing and treat-
ment success vary across different populations and service de-
livery modalities. We use routine program data collected by 
implementing partners of the LINKAGES project to identity 
differences in HIV testing uptake, HIV case finding, yield, and 
ART initiation for key and priority populations in Malawi.

METHODS

LINKAGES Project

With support from USAID and PEPFAR, LINKAGES was 
implemented in collaboration with the Department of 
HIV and AIDS and the National AIDS Commission of the 
Malawi Ministry of Health, and in partnership with 4 local 
civil society organizations, including the Pakachere Institute 
of Health and Development Communication, the Center 
for the Development of People, Youth Net and Counseling 
Organization, and Family Planning Association of Malawi. 
From 2015 through 2019, LINKAGES delivered a package of 
comprehensive HIV prevention and treatment services for key 
and other priority populations, including FSWs, MSM, TGW, 
adolescent girls and young women (AGYW), clients, and male 
sex workers. Services were designed to increase uptake of HIV 
testing while ensuring efficient HIV case finding and to im-
prove engagement in HIV treatment for persons with HIV 
(PWH). Participants enrolled into the program were tested 
using multiple modalities including standard clinic-based HIV 
testing (provider- or client-initiated HIV testing at facilities) 
and peer-led approaches including community-based testing 
(HIV testing through routine mobile outreach), index testing, 
and through community-led drop-in centers providing ded-
icated services for KPs. Additional approaches included an 
EPOA, a coupon-based referral network approach that incorp-
orates performance-based incentives to access hard-to-reach 
KP networks using peer mobilizers [28], and risk network 
referral testing for FSWs [26], whereby FSWs refer social 

network contacts—including sexual or injecting partners, for 
testing. Full procedures for recruitment and enrollment have 
been previously described [27–29]. Once enrolled in the pro-
gram, participants were eligible to access additional services 
through the drop-in centers. Services initially included repeat 
HIV testing and counseling for those who previously tested 
negative with subsequent referrals for ART at hybrid facil-
ities, but were expanded over time to include ART provision, 
postexposure prophylaxis, and screening for sexually trans-
mitted infections (STIs), family planning, and gender-based 
violence. For KPs that were newly diagnosed with HIV as well 
as those previously diagnosed but not initiated on treatment, 
peer navigators provided support for ART initiation and ad-
herence. Program implementation occurred across 6 districts 
in Malawi and included major cities and urban centers where 
HIV prevalence was generally higher than the national av-
erage (Figure 1).

Analytic Cohort

Data were restricted to those participants who accessed serv-
ices through the LINKAGES program between November 
28, 2017, and September 30, 2019 (FYs 2018–2019). Date 
restrictions were selected based upon the routinization and 
availability of individual-level program data for the full 
cadre of program services, which were implemented begin-
ning in FY 2018. All participants accessing services through 
a LINKAGES implementing partner were assigned a unique 
alphanumeric code. These codes were used to link individ-
uals across multiple services over time using a web-based 
DHIS2 tracker database that facilitated the merging of re-
cords across different data collection forms. Forms included 
the standard LINKAGES enrollment form, which collected 
demographic information—including age, gender, and self-
identified population membership, and selected measures of 
sexual behavior. A clinical visit form captured results from 
HIV testing, along with other clinical examinations including 
STI screening. For participants with HIV, an additional form 
(PWH form) documented routine ART outcomes including 
the dates of HIV diagnosis and ART initiation. Viral load 
data, interruptions in treatment, mortality, and clinic transfer 
were captured for a limited number of participants and were 
thus not reported in this analysis. Records were merged 
across these 3 forms to create an analytic cohort comprising 
up to 2 years of prospective follow-up for all participants 
diagnosed with HIV through the program. To ensure accept-
able quality of the program data, LINKAGES country office 
and stakeholders conducted data quality assessments every 
quarter where data captured in the DHIS2 tracker were com-
pared with data in physical reporting forms based in drop-in 
centers and public health facilities. Data were then updated 
in the DHIS2 tracker wherever significant variations within 
forms (±5%) were observed.
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Outcome Definitions

This analysis assessed HIV testing uptake by KPs and by mo-
dality, as well as the number and proportion of positive cases 
per tests conducted (yield). Additionally, ART initiation was 
compared across HIV testing modalities for positive cases. ART 
initiation was defined as documented ART initiation within 30 
days of HIV diagnosis through LINKAGES (yes/no), per pro-
gram standards.

Statistical Analysis

Program participants were described overall and by self-
identified population membership upon entry into the pro-
gram. HIV testing approaches and the number and proportion 
of HIV-positive tests resulting from each approach were 

summarized overall and for all populations. Fisher exact tests 
were used to test differences in proportions (alpha = 0.05). The 
proportion of participants who initiated ART within 30 days for 
each approach was calculated overall and by population.

To estimate the association between modality and ART ini-
tiation, we prospectively followed all HIV-positive participants 
beginning at their date of diagnosis to determine if they ini-
tiated ART within 30 days. Unadjusted and adjusted modified 
Poisson regression models were fit to estimate risk ratios (RRs) 
and 95% CIs, with standard clinic-based testing considered the 
referent for all comparisons. Adjusted models were conditioned 
on district; in sensitivity analyses, models were stratified by pro-
gram year and further adjusted for age and prior engagement in 
HIV testing services.

All statistical analyses were performed using Stata (version 
15; College Station, TX, USA) and SAS statistical software (ver-
sion 9.4; Cary, NC, USA).

Patient Consent 

This study was reviewed by the FHI 360 Protection of Human 
Subjects Committee and classified as nonhuman subjects re-
search as data did not contain individual identifiers.

RESULTS

Between October 2017 and September 2019, 28 415 individ-
uals representing 44 155 person-visits received services through 
LINKAGES implementing partners in Malawi. Of these indi-
viduals, 18 397 (64.7%) were tested for HIV at least once and 
were included in further analyses; the remaining 10 018 were 
those who had previously been diagnosed with HIV, had re-
fused HIV testing, or those that were reached with other non-
clinical services (Supplementary Table 1). More than half (58%) 
of the 18 397 individuals identified as FSWs, and 21% were 
MSM (Table 1). Clients of FSWs comprised 27% of participants, 
with AGYW, TGW, and male sex workers each accounting for 
<2% of the sample. Participant characteristics including median 
age and service district representation varied by population.

Among the 18 397 participants included in analyses, 2961 
(16.1%) had HIV.

Nearly half (1421, 47.9%) had no recorded PWH form. Given 
an established relationship between the LINKAGES program 
and local ART clinics, including standardized reporting pro-
cedures for all persons initiating ART, these individuals were 
assumed to not have initiated ART within 30 days of diag-
nosis. The same assumption was made for 88 (3.0%) individuals 
whose ART initiation dates were missing or >30 days after HIV 
detection.

HIV Testing Modalities, HIV Case Finding, and Yield

HIV testing modalities differed in frequency across all popula-
tions engaged in LINKAGES services (Figure 2). Community-
based peer testing was the most common entry point into the 
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Figure 1. LINKAGES project districts in Malawi, 2018–2019. Abbreviation: 
LINKAGES, Linkages across the Continuum of HIV Services for Key Populations 
Affected by HIV.
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program for all populations (MSM: 44.3%, 1316/2971; TGW: 
46.5%, 138/297; AGYW: 71.4%, 217/304; CFSWs: 35.3%, 
1808/5122; male sex workers: 31.3%, 21/67), with the excep-
tion of FSWs, for whom the greatest proportion (41.9% of all 
FSWs, 5359/12 791) were initially engaged through drop-in 
centers. A high proportion of clinic-based HIV testing was 
also reported among MSM (34.9%, 1037/2971), TGW (36.0%, 
107/297), and FSW clients (31.2%, 1598/5122). Across all 
populations, the proportion of participants recruited through 

EPOA or index testing was generally low relative to other ap-
proaches. Characteristics of participants who engaged with 
each testing modality are reported in Supplementary Tables 
2 and 3.

HIV case finding and yield varied by approach, with index 
testing and EPOA generally resulting in the largest proportion 
of persons testing positive for HIV, although the numbers of 
individuals reached by these methods was much lower (Table 
2, Figure 2). For FSWs, clinic-based HIV testing resulted in 

Table 1. Sample Characteristics by Key Population, 2018–2019a

 

Overall FSWs MSM TGW AGYW Clients MSW 

n = 18 397 n = 10 627 n = 2219 n = 240 n = 289 n = 4970 n = 52

Age, median (IQR), y 24 (21–30) 23 (20–28) 27 (24–32) 25 (21–29) 16 (15–18) 27 (21–34) 26 (22–33)

No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%)

District

  Blantyre 3589 (19.5) 2875 (27.1) 624 (28.1) 74 (30.8) - - 16 (30.8)

  Lilongwe 2369 (12.9) 1784 (16.8) 489 (22.0) 69 (28.8) 1 (0.4) 18 (0.4) 8 (15.4)

  Machinga 2040 (11.1) 893 (8.4) 2 (0.09) - 11 (3.8) 1134 (22.8) -

  Mangochi 5149 (28.0) 2666 (25.1) 455 (20.5) 46 (19.2) 264 (91.4) 1708 (34.4) 10 (19.2)

  Mzuzu 1924 (10.5) 1209 (11.4) 649 (29.3) 51 (21.3) - - 15 (28.9)

  Zomba 3326 (18.1) 1200 (11.3) - - 13 (4.5) 2110 (42.5) 3 (5.7)

Program year

  FY18 3307 (18.0) 2914 (27.4) 376 (16.9) 17 (7.1) - - -

  FY19 15 090 (82.0) 7713 (72.6) 1843 (83.1) 223 (92.9) 289 (100) 4970 (100) 52 (100)

Abbreviations: AGYW, adolescent girls and young women; FSWs, female sex workers; FY, fiscal year; IQR, interquartile range; LINKAGES, Linkages across the Continuum of HIV Services 
for Key Populations Affected by HIV; MSM, men who have sex with men; MSW, male sex workers; TGW, transgender women.
aComprises all persons who were tested at least once through the LINKAGES program between 2018 and 2019.
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Figure 2. HIV testing modality and yield by population, 2018–2019. Bars represent the proportion of all HIV tests for each population performed through a given modality; 
for each population, proportions sum to 100%. Dots correspond to the proportion of HIV tests that were positive for each testing modality. FSWs were recruited through a 
risk network referral strategy and not traditional index testing. Abbreviations: AGYW, adolescent girls and young women; EPOA, enhanced peer outreach approach; FSWs, 
female sex workers; MSW, male sex worker; MSM, men who have sex with men; TGW, transgender women. 
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the highest yield (25.6%, 262/1023) despite accounting for a 
small proportion of total tests performed (8.0%, 1023/12 791), 
and testing conducted at the drop-in centers resulted in the 
highest number of new diagnoses. For MSM, community-
based testing produced the smallest yield (4.8%, 50/1038), and 
index testing and EPOA resulted in the highest yield (43.8%, 
71/162, and 29.3%, 63/215, respectively). Index testing and 
EPOA also produced the highest yield for TGW (61.1%, 11/18, 
and 75.0%, 6/8, respectively), although across both these ap-
proaches only 17 PWH were identified. For clients of FSWs, 
EPOA resulted in the highest yield (27.0%, 10/37), while index 
testing resulting in the highest number of identified cases. Few 
cases were identified for both AGYW and male sex workers, 
precluding a more nuanced assessment of yield and HIV case 
finding.

ART Initiation by HIV Testing Modality

ART initiation within 30 days of diagnosis occurred for half 
(49.0%, 1452/2961) of all persons testing HIV positive. Among 
all PWH identified through index testing, nearly 80% (260/330) 
initiated ART within 30 days. The proportion initiating ART 
among those reached through community-based peer testing 
was 38.3% (324/846). ART initiation within 30 days was most 
common for clients of FSW (67.0%, 262/391) and TGW (71.4%, 
30/42), although overall numbers were small (Table 3). More 
than half (55.5%, 168/303) of MSM initiated ART within 30 
days, and ART initiation for FSW was 44.7% (989/2211). Few 
AGYW and male sex workers initiated ART, although the small 
number of identified cases among these populations was gener-
ally insufficient to evaluate meaningful differences in ART ini-
tiation by modality.

Table 2. Proportion Testing Positive, by HIV Testing Modality and Population, 2018–2019a

 FSWs MSM TGW AGYW Clients MSWs 

n/N (%) n/N (%) n/N (%) n/N (%) n/N (%) n/N (%)

HIV testing modality

  Clinic-based 262/1023 (25.6) 93/1316 (7.1) 16/138 (11.6) 2/217 (0.9) 80/1811 (4.4) 2/21 (9.5)

  Community-based 655/4455 (14.7) 50/1038 (4.8) 8/107 (7.5) 2/17 (11.8) 106/1597 (6.6) -

  Drop-in center 923/5634 (17.2) 26/240 (10.8) 1/26 (3.9) 2/58 (3.4) 37/643 (5.8) 2/19 (10.5)

  EPOA 281/1562 (17.9) 63/215 (29.3) 6/8 (75.0) - 10/37 (27.0) 4/14 (28.6)

  Index testingb 90/387 (23.3) 71/162 (43.8) 11/18 (61.1) - 158/1034 (15.3) -

  P value <.001 <.001 <.001 .001 <.001 .419

Abbreviations: AGYW, adolescent girls and young women; FSWs, female sex workers; MSM, men who have sex with men; MSWs, male sex workers; TGW, transgender women.
aComprises all persons that were tested at least once through the LINKAGES program between 2018 and 2019.
bFSW were recruited through a risk network referral strategy and not traditional index testing.

Table 3. HIV Testing Modalities and Associations With Program ART Initiation Among Population Members With HIV, 2018–2019a

 Incidence of ART Initiation Within 30 Days, No. (%) Unadjusted RR Adjusted RRb 

FSWs

  Clinic-based 108 (40.9) 1 (ref) 1 (ref)

  Community-based 239 (36.5) 0.89 (0.75–1.06) 0.74 (0.63–0.88)

  Drop-in center 406 (44.0) 1.08 (0.92–1.27) 1.03 (0.88–1.21)

  EPOA 166 (59.3) 1.45 (1.22–1.73) 1.06 (0.89–1.26)

  Risk network referral testing 70 (77.8) 1.90 (1.58–2.28) 1.50 (1.23–1.82)

MSM

  Clinic-based 25 (50.0) 1 (ref) 1 (ref)

  Community-based 48 (51.1) 1.02 (0.73–1.44) 1.02 (0.73–1.44)

  Drop-in center 18 (72.0) 1.44 (0.99–2.09) 1.82 (1.19–2.78)

  EPOA 28 (44.4) 0.89 (0.60–1.32) 1.12 (0.74–1.69)

  Index testing 49 (69.0) 1.38 (1.00–1.90) 1.45 (1.06–2.00)

Clients

  Clinic-based 89 (83.2) 1 (ref) 1 (ref)

  Community-based 24 (30.4) 0.37 (0.26–0.52) 0.63 (0.45–0.88)

  Drop-in center 14 (37.8) 0.45 (0.30–0.69) 0.65 (0.43–0.99)

  EPOA 3 (30.0) 0.36 (0.14–0.93) 0.61 (0.28–1.33)

  Index testing 132 (83.5) 1.00 (0.90–1.12) 1.02 (0.92–1.14)

Abbreviations: ART, antiretroviral treatment; EPOA, enhanced peer outreach approach; FSWs, female sex workers; LINKAGES, Linkages across the Continuum of HIV Services for Key 
Populations Affected by HIV; MSM, men who have sex with men; RR, risk ratio.
aProgram ART initiation was defined as ART initiation with 30 days of a reported positive test through the LINKAGES program.
bModels were adjusted for district.
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ART initiation was associated with HIV testing modality for 
FSW, with those who tested positive through risk network re-
ferral testing being more likely to initiate within 30 days com-
pared with those who tested positive through clinic-based 
testing (adjusted risk ratio [aRR], 1.50; 95% CI, 1.23–1.82) 
(Table 3).

Conversely, FSW who tested positive through community-
based peer testing were less likely to initiate ART compared with 
those who were diagnosed through clinic-based testing (aRR, 
0.74; 95% CI, 0.63–0.88). For MSM, those who tested positive 
through a drop-in center and those who tested positive through 
index testing were more likely to initiate within 30 days com-
pared with those who tested positive in-clinic (DIC: aRR, 1.82; 
95% CI, 1.19–2.78; index testing: aRR, 1.45; 95% CI, 1.06–2.00). 
Clinic-based testing appeared the most successful for initiating 
clients of FSW on ART; clients who were diagnosed through 
community-based peer testing and through the drop-in center 
were less likely to initiate ART when compared with those who 
were diagnosed through the clinic (community-based peer 
testing: aRR, 0.63; 95% CI, 0.45–0.88; DIC: aRR, 0.65; 95% CI, 
0.43–0.99). Similar associations were observed when analyses 
were restricted to FY 2019 data and when models were further 
adjusted for district, age, and prior HIV testing (Supplementary 
Table 4). Sparse data precluded comparative analyses for TGW, 
AGYW, and male sex workers.

DISCUSSION

We assessed differences in HIV testing and treatment outcomes 
for key and priority populations across standard and differen-
tiated approaches using routinely collected and de-identified 
individual-level program data in Malawi. We found that HIV 
case finding varied by approach for each KP, with intensive 
approaches including index testing and EPOA demonstrating 
a high yield despite reaching few individuals overall. Further, 
ART initiation among PWH also differed by approach, sug-
gesting that treatment uptake may be a function of how KPs are 
initially engaged by programs. Given the limited availability of 
prospectively collected data for KPs, our findings demonstrate 
the utility of data collected by routine community-based HIV 
programs to inform optimization of the local HIV response.

Differences in HIV testing uptake and case finding were ev-
ident across all testing modalities and populations. For MSM 
and TGW, community-based and clinic-based testing strategies 
accounted for the majority of reported HIV tests. Consistent 
with findings from other studies in the region, these were low-
yield approaches [30], likely resulting from saturation within 
existing networks and difficulties in identifying those KP who 
are at the highest risk of HIV acquisition [31]. EPOA and index 
testing accounted for a smaller proportion of tests performed, in 
part because EPOA was implemented only intermittently when 
program efforts were needed to increase HIV case finding. 

However, both modalities produced substantially higher yields, 
demonstrating the potential utility of these approaches in re-
cruiting and engaging MSM and TGW who have HIV but have 
yet to be linked to services [28, 29, 32–34].

For FSWs, the majority of new diagnoses were identified 
through the community-led drop-in centers, reflecting the al-
ready high levels of community engagement at these centers 
even before HIV service provision. In Malawi, FSWs have re-
ported their preferences for receiving HIV prevention services, 
including PrEP, at drop-in centers [35]. These centers provide 
clinically competent services where FSWs may avoid the antici-
pated or enacted stigmas by providers and staff often associated 
with health care facilities [36, 37]. We similarly observed high 
attendance at the drop-in centers among AGYW, suggesting that 
drop-in centers can also provide supportive sexual and repro-
ductive health services for vulnerable young women including 
those who are too young to legally be considered sex workers 
[38]. Of note, case finding was high among the small number of 
FSWs and AGYW program participants receiving facility-based 
HIV testing, in part reflecting referrals from the drop-in centers 
for women who required more intensive clinical services, im-
mediate ART initiation, or further medical reasons requiring 
linkage to specific clinics.

Strategies for HIV testing also affected ART initiation, sug-
gesting that testing modalities and approaches by which KPs 
are initially engaged by programs can impact treatment uptake. 
MSM who tested through the drop-in centers were nearly twice 
as likely to initiate ART compared with those who received 
clinic-based testing, affirming that peer-based approaches and 
early support at diagnosis may provide men the structure they 
need to start and potentially maintain ART [39]. Moreover, 
when paired with innovative recruitment strategies such as so-
cial media–based interventions [40], drop-in centers can func-
tion as an offline physical space where MSM can safely access 
regular care and treatment. Along with mobile clinics run by 
the outreach team, the drop-in centers also offered index testing 
for the sexual partners of MSM, resulting in a high frequency 
of ART initiation within 30 days for elicited contacts who had 
HIV. Index testing has previously been found to increase both 
linkage to care and ART initiation [41, 42], although evidence 
for improved engagement among MSM specifically has been 
mixed [42].

Decentralized treatment models can help overcome barriers 
to ART initiation and engagement for PWH and optimize sus-
tained treatment outcomes for KPs [43, 44]. Occupational bar-
riers to ART initiation for KPs include work-related migration 
among FSWs and limited or inconvenient clinic hours [45]. 
Additionally, perceived discrimination from providers, along 
with concerns around privacy and disclosure, may similarly 
limit engagement in care [46–50]. Importantly, and with the 
support of the Malawi government, LINKAGES was able to in-
tegrate on-site ART distribution at the drop-in centers, serving 
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as an essential community-based service delivery point that po-
tentially closed treatment gaps among KPs with HIV. This model 
functioned with the support of both public and private health 
facilities, which supplied ART and provided clinicians and 
nurses to deliver core services on specific days of the week, and 
likely contributed to the high proportion of KPs initiating ART 
through the drop-in centers reported in this analysis. Leveraging 
this model in other settings, along with strategies such as peer 
navigation, can help close the remaining gaps by ensuring that 
KPs are promptly and consistently connected to ART.

All data presented here were collected during delivery of rou-
tine services for KPs in Malawi through the LINKAGES program. 
With funding for large epidemiologic studies becoming more 
and more scarce in the context of more people needing ART [51, 
52], program data offer a relatively untapped resource to evaluate 
effective HIV-related interventions and implementation strat-
egies to better serve KPs. As programs continue to roll out dif-
ferentiated services for KPs, and as data collection systems are 
strengthened, program data may be quickly leveraged to assess 
performance and guide adaptations to better meet the diverse 
and dynamic needs of KPs, thus providing for a more nuanced 
and ultimately more efficient HIV pandemic response [53].

Consistent with the use of program data, there were some 
limitations to this study. First, data were merged across multiple 
forms over ~2 years, and inconsistencies associated with data 
collection or data entry may have resulted in missing or incor-
rectly combined data for specific individuals. We also assumed 
that PWH without program documentation of ART initia-
tion did not initiate ART within 30 days. This assumption was 
grounded in formative work conducted by the program sug-
gesting that before LINKAGES, KPs were not previously com-
fortable accessing HIV-related services at public ART facilities. 
The program’s model specifically aimed to address this gap by 
developing community-based sites that were offshoots of public 
ART clinics or “mother” facilities. These sites were not designed 
to operate as standalone sites, and thus maintained a strong 
connection to the larger public ART facilities. While clients of 
LINKAGES have expressed their preferences for receiving serv-
ices at LINKAGES-affiliated sites, it is possible that PWH were 
able to start treatment at other facilities not affiliated with the 
LINKAGES program. In the case that this was common for ap-
proaches that did not offer ART on-site (eg, community out-
reach during early 2018), our effect estimates may be slightly 
attenuated. Additionally, outcomes including CD4 count and 
viral load were largely missing, precluding further analysis of 
how disease progression may have impacted program engage-
ment and subsequent ART initiation.

CONCLUSIONS

Findings from this analysis demonstrate the need to implement 
a mix of differentiated testing modalities for KPs to optimize 

HIV case finding and treatment outcomes. Such approaches 
include those described here, as well as HIV self-testing, peer 
navigation, and other client-centered efforts that have previ-
ously been successful in increasing testing and treatment for 
KPs. Further, in settings such as Malawi where 95-95-95 targets 
are within reach, differentiated approaches tailored to the needs 
of those who remain underserved and most at risk can help ac-
celerate efforts to close “last mile” gaps. Finally, strengthening 
routine data monitoring and evaluation systems remains crit-
ical and can help facilitate and guide the application of targeted 
HIV prevention and treatment approaches for KPs in Malawi, 
ultimately improving the efficiency of these efforts moving 
forward.

Supplementary Data
Supplementary materials are available at Open Forum Infectious Diseases 
online. Consisting of data provided by the authors to benefit the reader, 
the posted materials are not copyedited and are the sole responsibility of 
the authors, so questions or comments should be addressed to the corre-
sponding author.
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