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Abstract

Background—karly antiretroviral therapy (ART) is necessary for HIV epidemic control and
depends on early diagnosis and successful linkage to care. Since 2014, annual household-based
HIV testing and counselling (HBHTC) and linkage services have been provided through the
Chokwe Health and Demographic Surveillance System (CHDSS) for residents testing HIV-
positive in this high HIV-burden district.
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Methods—District-wide Test and Start (T&S, ART for all people living with HIV [PLHIV])
began in August 2016, supported by systematic interventions to improve linkage to care and
treatment. Annual rounds (R) of random household surveys were conducted to assess trends in
population prevalence of ART use and viral load suppression (VLS; <1000 viral RNA copies/mL).

Results—Between R1 (April 2014-April 2015) and R5 (April 2018-Mar 2019), 46,090 (67.2%)
of 68,620 residents aged 15-59 years were tested for HIV at home at least once, and 3,711 were
newly diagnosed with HIV and provided linkage services. Population prevalence of current ART
use among PLHIV increased from 65.0% to 87.5% between R1 and R5. ART population
prevalence was lowest among men aged 25-34 (67.8%) and women 15-24 (78.0%) years, and
highest among women aged 35-44 (93.6%) and 45-59 years (93.7%) in R5. VLS prevalence
increased among all PLHIV aged 15-59 years from 52.0% in R1 to 78.3% in R5.

Discussion—Between 2014 and 2019, CHDSS residents surpassed the UNAIDS targets of
>81% of PLHIV on ART and =73% virally suppressed. This achievement supports the
combination of efforts from HBHTC, support for linkage to care and treatment, and continued
investments in T&S implementation.
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BACKGROUND

Mozambique is a low-income country in Southern Africa, with one of the highest HIV
burdens in the world.! In 2018, there were an estimated 2.2 million people living with HIV
(PLHIV), and HIV prevalence among adults aged 15-49 years was 12.6%. The Southern
region bears a disproportionate burden of disease, with the highest adult HIV prevalence in
Gaza province (24.5%).2 The largely agricultural Chékwe District in Gaza province is home
to the Chokwé Health and Demographic Surveillance System (CHDSS), through which
annual household-based HIV testing and counselling (HBHTC), an HIV prevention survey,
and linkage to HIV care services have been provided since 2014.

Early antiretroviral therapy (ART) reduces morbidity and mortality among PLHIV, prevents
transmission, and when high population-level ART coverage is achieved, reduces individual
risk for HIV acquisition.3-6 ART scale-up is therefore critical for the control of the HIV
epidemic. In Mozambique, ART coverage over the last decade has improved remarkably,
with a 37-fold increase in annual ART enrollment between 2004 and 2013, and 1.2 million
PLHIV on treatment by 2018.7:8 Low rates of diagnosis, poor linkage to care, and loss to
follow up, however, remain significant barriers to achieving the globally-endorsed Joint
United Nations Program on HIV and AIDS (UNAIDS) targets of >90% of PLHIV diagnosed
(first 90), 290% of diagnosed PLHIV on ART (second 90, representing 81% of all PLHIV),
and =90% of PLHIV on ART with viral load suppression (third 90, representing 73% of all
PLHIV) by 2020.2:2 While worldwide, population-level UNAIDS target achievement was
79%, 62% (78% of those diagnosed on ART) and 53% (86% of those on ART with VLS) in
2018;10 Mozambique’s achievement for the first and second 90s were only 72% and 56%,
respectively (third 90 not reported).t
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Early ART initiation and retention is often dependent on early diagnosis, and the World
Health Organization (WHO) recommends, among several HIV testing options,
comprehensive HBHTC to increase testing uptake, especially among individuals who may
not be easily reached through facility-based services, and provision of follow-up linkage
services to those who test HIV positive.11:12 However, in several widely-disseminated
studies of HBHTC — even in the context of Test and Start (T&S, ART for all PLHIV),
population-level ART coverage and HIV incidence declines remained sub-optimal,
specifically due to poor linkage to ART after HIV diagnosis.13-15 Achievement of the
UNAIDS 90 90 90 goals thus requires a successful combination of HIV case-finding as well
as adoption of streamlined linkage to universal, patient-centered, life-long ART.

While trends in HIV diagnostic coverage will largely be presented elsewhere, here we report
trends in population prevalence of current ART use and viral load suppression (VLS, <1000
viral RNA copies/mL) among HIV-positive residents aged 15-59 years who were surveyed
through the CHDSS from 2014-2019, in the context of annual HBHTC, T&S (beginning in
August 2016), and strengthened support for streamlined linkage to and delivery of HIV care
and treatment. To supplement understanding of these trends in the second and third 90’s, we
also report trends in receipt of linkage to ART services among PLHIV who recently tested
HIV-positive; use of facility-based fast-tracking and community ART support groups for
antiretroviral (ARV) refills, self-reported prevalence of ever missing a complete ARV dose
among those initiated on ART, and self-reported ART-related knowledge and beliefs among
all PLHIV.

METHODS

Intervention

HBHTC—The CHDSS catchment area encompasses approximately half of Chokwe
District’s population (almost 100,000 residents within approximately 20,000 households in
Chokwe city and seven surrounding villages in Gaza) and, since 2014, has provided annual
rounds of home-based, door-to-door HIV testing. The first round of HIV surveillance (R1)
was conducted from April 2014-April 2015, followed by R2 from May-December 2015, R3
from May-December 2016, R4 from March-November 2017, and R5 from April 2018-
March 2019. During each round, all CHDSS households were visited and consenting
residents offered HBHTC and a brief interview; in R1, because 99% of residents who
reported a prior HIV diagnosis tested HIV-positive through the CHDSS, those who reported
a prior HIV diagnosis in subsequent rounds could opt out of testing.18 HIV counselling and
testing was performed by certified lay counselors according to Mozambique’s national rapid
HIV testing algorithm.1’

Linkage Services—All identified HIV-positive participants who reported not currently
being in HIV care or on ART (both newly and self-reported to be previously diagnosed)
were counselled and provided with linkage to care services. Lay counsellors helped patients
choose a clinic to receive ART services, and assessed potential barriers to enrollment (e.g.,
low perceived need for ART, fear of stigma and discrimination, transportation costs, etc.) at
the first post-test counselling session. Counsellors then conducted up to five home visits in
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the subsequent six months during which they determined whether patients had enrolled in
HIV care, and provided psychosocial support, informational counseling, and encouragement
to help overcome new or remaining barriers to care. When T&S was adopted, facility-based
peer educators were hired to provide specific community outreach to improve patient
navigation, case management, and linkage from community-based testing to facility-based
services. A community program officer was also hired to supervise lay staff, and provide
oversight and coordination for linkage and retention activities in Chokwe.

Test and Start—In March 2016, ART eligibility in Mozambique was expanded from a
CD4 count <350/uL (R1-R2 [2014-2015]) to <500/uL (first half of R3, 2016), and a phased
implementation of T&S was planned. Since 2013, lifelong ART was offered to all pregnant
women in Mozambique, regardless of CD4 count. On August 29, 2016, the government of
Mozambique began T&S in high-burden districts, including most provincial capitals.
Chokwe District was the only rural district included in this first phase of T&S, and all ART
facilities in CHDSS began T&S before R4 (2017). T&S was supported through healthcare
worker trainings, community sensitization and interventions to improve service delivery
such as through client-centered, “differentiated” models of care including facility-based fast-
track services (where patients could obtain ARV refills without seeing a healthcare provider
every time) and community ART support groups (where member patients could obtain ARV
refills without having to visit healthcare facilities). Participation in these models was
assessed during the brief HBHTC interview for patients reporting a prior HIV diagnosis and
ART use.

Data Collection

In a random sample of CHDSS households (10% in R1-R2 and 20% in R3-R5, stratified by
urban versus rural location and gender), consenting residents aged 15-59 years were asked to
participate in a 20-30 minute paper-based (R1) or tablet-based (R2-R5) HIV prevention
survey (HPS). HPS included single questions or items on ART-related knowledge (e.g.,
awareness of prescribed ARVS), beliefs (e.g., perceived efficacy of ARVs for a long life),
and behaviors (e.g., receipt of linkage to ART services and ever missed complete ARV
dose). Depending on the question or item, responses were measured as “yes/no,” “agree/
disagree,” “not applicable,” or “don’t know.” In each round, between 2,805-4,613
households were sampled, and of 5,426-8,806 household members aged 15-59 years
identified, 3,872-6,038 (66-85%) were contacted, of whom 3,034-5,089 (64-84%)
participated in HPS and were included in analyses (Figure 1).

For consenting HIV-positive HPS participants, up to 1 mL of whole blood was collected,
transported on ice to the CHDSS laboratory within eight hours and processed for CD4
testing using the Becton Dickinson FACS Count. Remnant specimens after CD4 testing were
used to make dried blood spot (DBS) cards. DBS cards were stored at —80°C, and specimens
from R1-R3 were sent to the U.S. Centers for Disease Control and Prevention (CDC)
laboratory in Atlanta for viral load testing. Viral load testing was performed with the Roche
(Pleasanton, CA, USA) COBAS® AmpliPrep/COBAS® TagMan® (CAP/CTM) HIV-1
Test, version 2.0 using the free virus elution protocol.18 Once VL testing capacity was
established in-country in 2019, specimens collected from R4-R5 were tested at the Instituto
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Nacional de Saide, Marracuene, Mozambique using the same Roche testing methodology as
in Atlanta.

Definition of Current ART Use—nParticipants who reported previously testing HIV
positive were asked about prior and current engagement in HIV care and current use of ART.
Self-reported ART use was considered verified if a client showed a current ARV pill bottle
to the interviewer. Given the known low sensitivity of self-reported ART use (77%),1° and
that only 1% of PLHIV not using ART are expected to achieve durable VLS,20 all PLHIV
with VLS were defined as using ART.

Data Analysis

Ethics

RESULTS

Prevalence of HIV infection, ART use, VLS, and other reported outcomes from HPS were
estimated with SAS SURVEYFREQ (SAS version 9.3, SAS Institute Inc., Cary, NC, USA).
All estimates were weighted to the 2016 census using inverse probability weights for sex,
age group, and geographic area. Standard errors were adjusted for the survey design (census-
based weights and clustering within households).

This study received ethical approval by the CHDSS Community Advisory Board, National
AIDS Control Program of the Mozambique Ministry of Health, and the Mozambique
National Bioethics Committee. The protocol was also reviewed in accordance with CDC
human research protection procedures and was determined to be research, but CDC
investigators did not interact with human subjects or have access to identifiable data or
specimens for research purposes. Voluntary, written informed consent was obtained from all
study participants before conducting any study interviews or biomedical testing.

HIV Diagnosis and Case Finding through HBHTC

During R1-R5, 46,090 (67.2%) of the 68,620 CHDSS residents who were aged 15-59 years
at any point during the study tested for HIV at home at least once, and 3,711 (26.4% men
and 25.9% persons aged 15-24 years) were newly HIV diagnosed and provided linkage
services. An additional 396 previously HIV diagnosed clients who reported not being in HIV
care or on ART (23.5% men and 19.4% persons aged 15-24 years), were identified and also
provided with linkage to care services.

HPS Participant Characteristics

Across rounds, men (27-37%) and urban residents (37-46%) were less represented in the
survey and analysis than women, older adults, and rural populations. Estimated HIV
prevalence decreased slightly over time, from 25.1% (95% confidence interval [CI]:
23.3-26.9) in R1 to 22.9% (95% CI 21.3-24.6) by R5.

Of 4,907 HIV-positive participants across all five rounds, 74-84% in all rounds were women,
median age ranged between 36 (interquartile range [IQR]: 29-44) in R1 and 38 (IQR: 30-46)
in R5, and most people lived in a rural area. The proportion of PLHIV with advanced
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disease (CD4 <200 cells/uL) ranged from 17.7% in R3 to 9.1% in R5 (Table 1). Awareness
of HIV status (prior HIV diagnosis) increased from 73.8% (95% Cl: 70.3-77.2) in R1 to
95.4% (95% ClI: 93.6-97.1) in R5.

Trends in Receipt of Linkage Services

Of HPS participants who reported first testing HIV positive in the past 12 months, the
proportion who reported meeting with someone in Chokwé District who told them it was
their job to help with their HIV diagnosis and enrollment in care (receipt of linkage services)
increased from 43.0% (95% Cl: 31.3-54.7) in R1 to 82.1% (95% Cl: 78.1-86.1%) in R5; the
greatest increases in this proportion occurred among men and PLHIV aged 35-44 years
(Table 2). By R5, 95.8% (95% CI: 92.7-98.9) of newly diagnosed PLHIV who reported
receiving this service reported that it helped them cope with their diagnosis and 96.0% (95%
Cl: 92.9-99.1) reported that it helped them enroll in HIV care.

Trends in Prevalence of Current ART Use

Estimated population prevalence of current ART use among all PLHIV increased from
65.0% (95% Cl: 61.2-68.7) in R1 to 87.5% (95% CI: 84.7-90.3) in R5 (Figure 2); 85.3% of
PLHIV self-reporting current ART use showed their ARV pill bottle to a counsellor. Among
previously diagnosed PLHIV aged 15-59 years, prevalence of current ART use increased
from 88.1% (95% CI: 85.1-91.1) in R1 t0 91.9% (95% CI: 89.5-94.3) in R5. Of participants
reported to be on ART by R5, 22.3% (95% CI: 18.8-25.7) were newly diagnosed with HIV
at home during prior CHDSS rounds.

Increases in prevalence of ART use among all PLHIV occurred among both men and
women, although by R5 the prevalence of current ART use for men (79.0%, 95% ClI:
71.3-86.8) remained lower than that for women (90.5%, 95% CI: 88.0-93.0) (Figure 2).
Similar increases occurred among all age groups, with prevalence of ART use by R5 higher
than 90% for PLHIV aged 35-59 years. Although PLHIV aged 15-24 years had the lowest
prevalence of ART use, prevalence in this group increased the most, from 41.4% (95% CI:
31.2-51.6) in R1 to 79.1% (95% ClI: 69.8-88.4) by R5. By R5, prevalence of ART use among
PLHIV remained lowest among men aged 25-34 (67.8%, 95% C1:49.9-85.7) years, but
exceeded 81% among men aged 15-24 (84.8%, 95% CI 63.9-100) and 35-59 (82.5%, 95%
Cl: 73.8-91.2) years, and among women aged 25-59 years (92.0%, 95% CI 89.6-94.4).

Trends in Prevalence of Viral Load Suppression

Prevalence of VLS among all PLHIV increased from 52.0% (95% CI: 47.7-56.4) in R1 to
78.3% (95% ClI: 73.8-82.8) in R5 (Figure 2). By R5, prevalence of VLS exceeded the
UNAIDS 90-90-90 population target of 73% overall, for all sex, age and urbanicity
categories except for men overall (64.6%, 95% Cl: 52.3-76.9) and PLHIV aged 25-34 years
(70.0, 95% CI: 60.8-79.2). Among PLHIV aged 15-59 years using ART, prevalence of VLS
increased from 78.3% (95% Cl: 74.1-82.6) in R1 to 86.5% (95% ClI: 83.0-90.0) in R5.
Prevalence of VLS among those who did not report using ART was 28.1% (95%
Cl:22.5-33.8), 28.4% (95% ClI: 21.4-35.3), 30.2% (95% CI:21.6-38.9), 55.8% (95% CI:
41.0-70.6), and 30.6% (95% Cl:17.2-44.0) in R1-R5, respectively.
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Prevalence of ART-related Knowledge, Beliefs, & Behaviors

Prevalence of ART-related knowledge and beliefs among PLHIV was stable over time,
including awareness of ART (88.4%-94.0%) and (among PLHIV with this awareness)
endorsement of beliefs that PLHIV can live a long and healthy life if they adhere to ART
(94.7%-99.9%), that ART is more effective than traditional medicine in treating HIV/AIDS
(95.0%-99.2%), and that ART medications do not need to be hidden from others
(76.6-87.3%).

Of PLHIV currently on ART, the prevalence of those reporting ever missing a complete dose
was 8.4% (95% ClI: 5.2-11.7) in R1, 9.5% (95% CI: 5.6-13.5) in R2, 7.5% (95% ClI:
5.1-10.0) in R3, 3.7% (95% ClI: 1.6-5.9) in R4, and 4.7% (95% ClI: 2.6-6.8) in R5.
Participation in community ART support groups (available since 2009) was low ranging
from 1.0% (95% CI: 0.1-1.1) in R1 to 4.4% (95% CI: 2.8-6.0) in R5. Participation in fast-
tracked healthcare visits increased from a prevalence of 24.7% (95% ClI: 20.8-28.6) in R1 to
72.0% (95% CI: 68.2-75.8) in R5.

By R5, lower rates of youth aged 15-24 years reported hearing of ART than older PLHIV
(85.5% of youth aged 15-24 years versus 93.0% of persons aged 25-34 years, 93.2% of
persons aged 35-44 years, and 92.7% of persons aged 45-59 years). Young adults aged 15-34
years trended towards being more likely to report having ever missed a complete dose of
ARVs, but this difference was not significant (Table 3).

DISCUSSION

Among CHDSS residents aged 15-59 years in a high HIV-burden district of Mozambique,
current ART use among all PLHIV increased from 65% in 2014 to 88% in 2019, surpassing
the second UNAIDS “90” population target of 81% Additionally, among previously
diagnosed PLHIV aged 15-59 years, ART use increased from 88% to 92%, surpassing the
90% target.1921.22 Similarly, by R5 (April 2018-March 2019), VLS among all PLHIV
reached 78%, surpassing the third UNAIDS “90” population target of 73%. However, among
those using ART, prevalence of VLS only increased from 78% to 87% between R1 and R5,
remaining just shy of the targeted 90%. This underscores the important contribution of
diagnostic and ART coverage in driving overall achievement of the population-level viral
load suppression target, as well as the need for continued work to optimize ART adherence
and use of newly-recommended ARV regimens (such as integrase inhibitors) to improve
viral suppression rates in Mozambique. Overall, CHDSS achievements in Chokwé District
far surpass the global average of 62% population-wide ART coverage and 53% population-
wide VLS, as well as progress in Mozambique as a whole.1 The substantial increase in ART
coverage was facilitated through a combination of annual HBHTC (driving an increase in
HIV case finding), T&S implementation beginning in mid-2016 (increasing the number of
people eligible for and initiated on ART), and strengthened provision of supportive and
streamlined linkage and treatment services.

Comprehensive HBHTC is recommended by WHO to increase HIV testing amongst people
not easily reached by traditional, facility-based services, and has been shown to improve
engagement in care when integrated with facilitated linkage services.12:23 In Chokwe
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District, CHDSS-based HBHTC identified over 4,000 newly and previously diagnosed
PLHIV in need of ART, and by R5, 22% of HIV-positive participants reported being first
diagnosed through a prior CHDSS surveillance round. However, findings from other studies
in sub-Saharan Africa indicate that simply increasing HIV case finding is often not enough
to drive ART initiation.

A 2016 systematic review of 14 studies from six countries reporting on linkage to care
following HBHTC found that less than a third of participants linked in five of six studies
where participants were referred without additional interventions, and overall ART initiation
among those eligible ranged widely from 14-95%.11 More recently, investigators from
another semi-rural district in Mozambique with an HDSS reported high testing yield, but
only 35% enrollment in facility-based HIV care from home-based testing (with 25% facility-
based ART initiations overall)24 and, in Lesotho, even home-based HIV testing followed by
same-day, home-based ART initiation only resulted in 69% linkage to facility-based care by
three months.1° These findings support the need for additional linkage interventions, such as
the multiple counsellor encounters, barrier identification and resolution, home visits and
psychosocial support services provided to CHDSS clients. Indeed, reported receipt of these
linkage to care services increased from around 40% to 82% between R1 and R5, and clients
responding to the survey questionnaire increasingly reported finding these services very
helpful for enrolling in HIV care.

However, even in the context of increasing diagnostic coverage and successful linkage to
care interventions, the second and third UNAIDS 90-90-90 targets could not be reached
without adoption and implementation of universal T&S. Among more than 3,500 PLHIV
surveyed between 2013 and 2015 through the Botswana Combination Prevention Project
(BCPP), although 83% knew their HIV status and 95% of those eligible according to HIV
guidelines at the time were on ART, ART coverage was only 73% overall before the
implementation of T&S;2° in the years following T&S roll out however, they were able to
achieve 88% population-level VLS.28 Efforts like these, and those in Chokwe District,
which focused on improving community-based diagnosis and linkage to care interventions
while also implementing T&S, have been most successful in improving community-wide
ART coverage and viral load suppression. In Eswatini, a peer-delivered package of CDC-
and WHO-recommended linkage services provided during T&S resulted in near universal
ART initiation (96%; 88% on the day of diagnosis) among those testing HIV positive in the
community, including for men and young adults, and with 95% of clients returning for at
least their first ART refill.27 In the Sustainable East Africa Research in Community Health
(SEARCH) study, after three years of a community-based HIV testing and streamlined
linkage to ART intervention in the context of T&S, prevalence of VLS in the intervention
group reached 79%:28 similar success was noted for those receiving a combination
prevention intervention with T&S in the HPTN 071 (PopART) trial in Zambia and South
Africa (72% VLS at 24 months).29 Conversely, in a cluster-randomized trial in KwaZulu
Natal, South Africa, universal ART (T&S) was not successful in improving ART coverage,
due largely to less than a third of newly diagnosed PLHIV linking to facility-based care
within six months.14 This exemplifies that success of T&S in facilitating achievement of
90-90-90 targets is critically dependent on successful HIV diagnosis and linkage to ART.
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Finally, even with successful diagnosis, linkage, and adoption of T&S, streamlined, patient-
centered ART services are critical to HIV program success.30 In the SEARCH study HIV-
positive individuals were offered immediate clinic appointments, personal introductions to
clinic staff, clinician phone numbers, one-time transport vouchers, and text or telephone-
based appointment reminders.3! Similar success in Chékwe District was facilitated by
programmatic interventions also implemented elsewhere in the country in the context of
national T&S scale up. These included efforts to make facilities more welcoming and
improve patient flow, a pilot of multi-month ART scripting, and community sensitization on
T&S, which all may have contributed to reduced perceived barriers to ART initiation and
retention among diagnosed PLHIV. In contrast, in one randomized study of linkage
strategies in rural South Africa and Uganda where linkage to clinics following community-
based testing was 93% but ART initiation was only 37%, the authors cited barriers at
overburdened clinics as a major obstacle.32 A significant increase in uptake of the fast-
tracked ART refill option for differentiated ART delivery between CHDSS rounds (from
25% to 72%) may have reduced some of this burden in Chokwe District. A nested study
within PopART evaluated predictors of timely linkage to ART in the context of universal
T&S and found that PLHIV least likely to achieve timely linkage to ART were more likely
to find clinics overcrowded or hours inconvenient. They were also more likely to have
stronger feelings of shame about their HI\-positivity, not feel ready for treatment, or prefer
to wait for ART until they felt sick.33 In the CHDSS, questionnaire respondents generally
had positive beliefs about HIV, such as that PLHIV can live a long and healthy life on ART,
and that they do not need to hide their medications from other people.

Despite overall successes achieved in the CHDSS, reported ART coverage by R5 remained
lowest for men aged 25-34 and women aged 15-24 years (67.8% and 78.0%, respectively),
similar to observations about men and youth reported in the literature,13:25.31.34.35 However,
the most significant improvements across CHDSS rounds were actually seen in these groups,
suggesting success of the combined interventions in reaching them with testing, linkage, and
treatment interventions. Notably, for youth aged 15-24 years significant improvement in
ART coverage was seen between R3 and R4 of the CHDSS (after T&S was rolled out).
However, despite impressive gains in terms of HIV knowledge (knowing the existence of
ARVs) by R5, they lagged behind other groups in ARV adherence — indicating continued
need for strengthened community messaging and treatment support.

This study was subject to several limitations. First, because our study design did not include
control communities, we could not estimate the intervention effect of our combination
intervention on ART and VLS coverage. While observed increases in ART coverage and
VLS were likely related to our HBHTC and linkage interventions, the descriptive nature of
our study precludes a definitive conclusion of causality. Second, although we used a
combination of self-report and viral load suppression to define ART use, prevalence of
current ART use might remain underestimated given low sensitivity of self-report and that
not all ART patients are virally suppressed. Notably, we found across survey rounds that
28.1%-55.8% of PLHIV who did not report ART use were virally suppressed. In Rakai,
Uganda, although specificity of self-reported ART use was 99%, sensitivity was only 77%.19
Other studies have found variable degrees of ART nondisclosure.21:22 Third, VL testing for
R4-R5 occurred in Mozambique with new in-country testing capacity, using the same VL
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testing platforms and protocols for specimen preparation, storage, and transportation that
were used in Atlanta for R1-3. Although specimen ages differed at the time of testing in
Atlanta and Mozambique, differential effects on misclassifying patients with VLS is
expected to be negligible due to our consistent procedures.3® Fourth, lower proportions of
men (who may be less likely to link, initiate ART, and stay in care than women) participated
in HPS, despite efforts to improve recruitment through second household visits at times
identified as most convenient for working household members, and during holiday seasons
when men working in South Africa were more likely to be home. Although results were
weighted to 2016 census demographics to account for non-response, residual bias might
reduce the validity of estimates for men. Finally, although our interventions were
implemented in only one high HIV prevalence, rural district in Mozambique, our findings
are consistent with many studies in sub-Saharan Africa that demonstrate the use of similar
interventions to make substantial progress towards achieving 90-90-90.27-29

Overall, population diagnostic, ART, and VLS coverage increased significantly among
PLHIV in the CHDSS (about half of the population of Chékweé District, Mozambique)
between 2014 and 2019, to ultimately surpass the UNAIDS targets of 90%, 81% and 73%,
respectively. This success supports the combination of efforts spanning HBHCT, supportive
and streamlined linkage to and delivery of HIV care and treatment services, and continued
investments for T&S.
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Figure 1:
CHDSS HIV Prevention Survey (HPS) Enrollment Cascade
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Figure 2:
Trends in population prevalence of antiretroviral therapy (ART) coverage and viral load

suppression (VLS) by Chokwé Health and Demographic Surveillance System round (bolded
figures indicates achievement of the UNAIDS 2" or 37 90 target, denoted by dotted lines)
*ART coverage includes self-reported coverage, verified coverage (if a ARV pill bottle was
shown to the interviewing counsellor) and VL S-adjusted coverage (including all PLHIV
with VLS (<1000 viral RNA copies/uL), in addition to all those self-reporting ART use

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2022 April 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Pathmanathan et al.

Descriptive characteristics of HIV-positive “HIV Prevention Survey participants, by round

Table 1:

Round 1 Round 2 Round 3 Round 4 Round 5
(Apr 2014- | (May-Dec (May-Dec (Mar-Nov (Apr 2018-
Apr 2015) 2015) 2016) 2017) Mar 2019)

Variable N % N % N % N % N %
Total 758 807 1331 1065 946
Gender

Male 200 | 26.4 | 155 | 19.2 | 223 | 16.8 | 212 | 19.9 | 150 | 15.9

Female 558 | 73.6 | 652 | 80.8 | 1108 | 83.2 | 853 | 80.1 | 796 | 84.1
Age

15-24 89 11.7 | 103 | 12.8 155 11.6 115 10.8 | 108 | 11.4

25-34 253 | 334 | 259 | 321 | 361 | 27.1 | 292 | 274 | 266 | 28.1

35-44 244 | 322 | 231 | 286 | 453 | 340 | 356 | 33.4 | 302 | 31.9

45-59 172 | 22.7 | 214 | 265 | 362 | 27.2 | 302 | 284 | 270 | 285
Marital status

Single 61 80 | 127 | 15.7 | 299 | 225 | 145 | 13.6 | 136 | 144

Married or living together 501 | 66.1 | 501 | 62.1 | 780 | 58.6 | 652 | 61.2 | 556 | 58.8

Divorced/separated/widowed | 196 | 25.9 | 179 | 22.2 | 249 | 18.7 | 268 | 25.2 | 253 | 26.7
Urbanicity

Rural 415 | 54.7 | 525 | 65.1 | 907 | 68.1 | 715 | 67.1 | 616 | 65.1

Urban 344 | 453 | 282 | 349 | 424 | 319 | 350 | 32.9 | 330 | 349
CD4 cell count 4

<200/pL 81 12.1 91 155 184 17.7 85 10.8 70 9.1

200-<350/pL 140 | 209 | 114 | 195 | 218 | 21.0 | 131 | 16.7 | 122 | 15.8

350-500/pL 150 | 224 | 120 | 205 | 222 | 214 | 178 | 226 | 156 | 20.2

>500/uL 299 | 446 | 261 | 446 | 413 | 39.8 | 392 | 499 | 423 | 54.9

*
The total number of participants surveyed and analyzed (regardless of HIV status) was 3,034 in R1, 3,160 in R2, 5,089 in R3, 4,424 in R4, and

4,086 in R5 (see Figure 1)
r

not all HPS participants had a blood sample taken or were successfully tested for CD4
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Table 2:

Self-reported uptake of linkage-to-care services among survey participants who tested HIV positive for the
first time in the past 12 months, by Chékwe Health and Demographic Surveillance System round.”

Round 1 Round 2 Round 3 Round 4 Round 5
(Apr 2014-Apr 2015) | (May-Dec 2015) | (May-Dec 2016) | (Mar-Nov 2017) | (Apr 2018-Mar 2019)
N=86 N=250 N=398 N=447 N=362
Variable % 95% ClI % 95% ClI % 95% ClI % 95% ClI % 95% ClI
Total 43.0 31.5-54.5 72.0 | 65.8-78.3 | 76.0 | 70.6-81.4 | 85.5 | 81.7-89.4 82.1 78.1-86.1
Gender
Male 31.8 4.7-59.0 78.7 | 65.1-92.2 | 75.4 | 61.6-89.3 | 84.6 | 75.9-93.2 90.5 83.7-97.3

Female 453 33.3-57.3 69.9 | 63.1-76.7 | 76.2 | 71.0-81.4 | 859 | 81.8-90.0 79.6 75.0-84.2

Age

15-24 58.2 35.1-81.4 723 | 54.7-89.8 | 719 | 57.8-86.0 | 72.3 | 56.9-87.7 72.6 58.3-87.0

25-34 49.9 32.3-67.4 68.6 | 57.8-79.5 | 743 | 64.2-84.4 | 83.2 | 75.9-90.5 80.1 72.3-88.0

35-44 32.1 12.6-51.6 77.7 | 66.9-88.5 | 80.0 | 71.6-88.4 | 88.7 | 82.6-94.9 84.3 78.0-90.6

45-59 r - - 69.4 | 56.5-82.3 | 74.4 | 62.3-86.5 | 89.1 | 82.4-95.7 84.3 77.5-91.2
Urbanicity
Rural 34.8 21.1-48.6 62.4 | 54.7-70.0 | 744 | 68.9-79.9 | 817 | 77.0-86.4 69.5 63.4-75.5

Urban 50.8 33.4-68.2 79.3 | 70.3-88.3 | 77.2 | 68.6-85.8 | 88.7 | 82.9-94.5 92.5 87.8-97.3

*
Patient self-report of meeting with someone in Chékwe who told them it was their job to help them with their HIV diagnosis and enrollment in
care after they tested HIV positive within the past 12 months.

fln R1 there were only 8 participants in the 45-59 age group; due to the small cell size, we did not estimate a linkage rate for this group
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