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Abstract: With the increase in uptake of multi-month antiretroviral therapy dispensing (MMD)
for children, little is known about consistency of MMD receipt over time and its association with
virological outcomes. This analysis aims to assess the uptake of 3-month MMD among children,
consistent receipt of MMD after uptake, and clinical outcomes following transition to MMD in
16 health facilities in Gaza and Inhambane Provinces. This is a secondary analysis involving children
<15 years living with HIV with clinical visits during the period from September 2019 to August 2020.
Of 4383 children, 82% ever received MMD (at least one pickup of a 3-month MMD supply) during the
study period but only 40% received it consistently (defined as MMD at every visit during the study
period). Consistent MMD was most common among older children and children without indications
of clinical instability. Overall viral load (VL) coverage was 40% (733/1851). Consistent MMD was
significantly associated with lower odds of having a VL (0.78, 95% CI: 0.64–0.95). In conclusion, while
receipt of a multi-month supply was common particularly during the early days of the COVID-19
pandemic, only a minority of children received consistent MMD; however, there is a need to ensure
children with fewer visits still receive timely VL monitoring.

Keywords: HIV; ART; multi-month dispensing; pediatric; Mozambique; viral load coverage

1. Introduction

In Mozambique, children under the age of 15 years old constitute 6% of all people
living with HIV (PLHIV). In 2022, with an estimated 150,000 children living with HIV
(CLHIV) in the country, only 73% were receiving antiretroviral therapy (ART) and of those,
71% achieved viral load suppression (VLS) [1]. After the World Health Organization (WHO)
endorsed the Test and Treat policy in 2015 [2], recommending initiation of ART for all PLHIV
regardless of immunologic or clinical status, the global number of PLHIV receiving ART
increased exponentially from 17 million people in 2015 [3] to 29.8 million in 2022 [4], a
growth of 43% in just seven years. However, this massive increase in the number of PLHIV
on ART was not observed among CLHIV aged 0–19 years, who experienced an increase
from 43.5% in 2016 to only 57.1% in 2022 [5].

The benefits of the Test and Treat policy and early ART initiation in reducing AIDS-
related deaths have been widely demonstrated [4]. However, there were concerns that
this policy would pose a huge burden to already stressed health systems, particularly in
developing countries, in providing quality and efficient health care to large numbers of
people on treatment [6–8]. As part of innovative and differentiated service delivery, in 2016,
the WHO recommended multi-month dispensing models (MMD) aiming to simplify service
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delivery to PLHIV in the era of Test and Treat [2]. These models are designed to be client-
centered and to reduce unnecessary burdens on clients and the health system [9]. Extending
the interval between ART refills for clinically stable clients (e.g., from monthly to every
3 or 6 months) decongests clinics while reducing the number of clinic visits, time spent
at clinics, travel costs, and hours of work and school lost for the client [10–13]. Adopting
such an approach to HIV care ensures that the needs of the diverse groups of PLHIV are
tailored to improve access to services and quality of care while effectively allocating the
available resources [14]. The clinical outcomes are also positively impacted by MMD. The
findings from observational studies and clinical trials also suggest non-inferiority of three-
and six-monthly community and facility-based dispensing of ART on retention and VLS
compared to standard-of-care monthly facility-based ART delivery [15–18].

However, most studies of MMD models—and most MMD models themselves—have
initially focused on adult clients. A number of concerns—difficulties in achieving viral
control, the need to adjust regimen and/or dose as a child grows, and a desire to monitor
children for other health conditions—have often been barriers to expanding access to
nontraditional care models such as MMD.

Mozambique released MMD guidelines in April 2018 allowing for the offer of multi-
month dispensation with a three-month supply (3MMD) for ART to clients ≥2 years
old, provided they were clinically stable [19]. Clinical stability was defined as having
been on ART for at least 6 months (or 12 months for children < 10 years old), having no
conditions associated with WHO stage III or IV, and no recent history of adverse medication
reactions or poor adherence. The candidates for MMD were also required to have had a
VL < 1000 copies/mL within the last year, or, if VL was not available, to have had a CD4+
count ≥ 200 cells/µL (children < 5 years old without a VL were required to have either a
CD4+ cell count > 750 or CD4% > 15% to be considered stable) [19]. If children receiving
3MMD experienced viral rebound (>1000 copies/mL), low CD4, conditions associated
with WHO stage III or IV, or showed psychosocial problems that impacted adherence,
clinicians were advised to replace the 3MMD with monthly ARV dispensing (and enhanced
adherence visits, if indicated) until the child was able to return to 3MMD. Children were
only eligible for the MMD model if their caregiver was also enrolled in the model and met
the criteria for adult MMD participants [19].

In 2020, the SARS-CoV-2 (COVID-19) pandemic provided an opportunity for countries
to expedite the implementation of MMD models to protect PLHIV [20], especially for
children and others who did not meet strict clinical stability criteria for MMD [21]. Starting
in March 2020, many African countries accelerated simplification of MMD eligibility to
include children, recommending its rapid implementation to reduce clinic visits and limit
PLHIV exposure to SARS-CoV-2, while maintaining a continuous and reliable supply
of ART, refocusing facility-based services to care for sicker clients (including those with
COVID-19), and relieving pressure on healthcare workers.

Although data suggest that enrolment into MMD did not compromise clinical out-
comes such as VLS among African children and adolescents aged 2–19 years [22–25], and
may have improved retention in care among adolescents and young adults [26], there is ev-
idence indicating that younger children aged 2–4 years were generally less likely to receive
MMD [22,27]. Some of the reported barriers for younger children included low stocks of
ARV medication due to challenges in the supply chain (particularly for younger children
on lopinavir-based regimens) [28], providers fearing to offer MMD to young children due
to the need of dosage adjustment as weight increases, and caregiver concerns regarding
their children accessing MMD [22].

With the increase in uptake of MMD for children, there is a need to better understand
the feasibility and outcomes of these models in children and adolescents, particularly as
implemented by national HIV care and treatment programs rather than as controlled trials.
This study aims to describe the uptake of 3MMD of ART among children under the age
of 15 years in Mozambique, the extent to which these children are receiving consistent
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dispensing of a multi-month supply, and the relationship of multi-month dispensing with
selected clinical outcomes in Gaza and Inhambane Provinces.

2. Materials and Methods
2.1. Study Design, Setting, and Population

The data used for this secondary analysis were collected as part of an observational
retrospective cohort study utilizing routinely collected client-level data at 16 health facilities
in Gaza and Inhambane provinces in Mozambique. As viral load (VL) outcomes were
critical to the study objectives, sites with higher than average pediatric client volume and
higher than average pediatric VL coverage (≥60% coverage, compared to average coverage
of ~50% in these provinces according to 2019 programmatic data) were purposively selected
for inclusion in the study. Ten facilities from seven districts were included from Gaza
Province as well as six facilities from five districts in Inhambane Province.

This study abstracted data on all CLHIV aged 0–14 years who had an HIV-related
clinical visit to one of these 16 health facilities during the period September 2019–August
2020 (enrollment period). This included children already enrolled in HIV care and treatment
services prior to the enrollment period, as well as those newly enrolled in services. There
were no exclusion criteria.

2.2. Data Collection

Data were abstracted from both electronic and paper-based clinic record sources in
three rounds beginning in April 2020 and ending in January 2022, with no direct interaction
with clients. Trained research assistants abstracted information on demographics and
selected clinical/HIV-related history (date of initiation on ART, regimen at initiation, etc.).
Data were also abstracted on each HIV clinical visit during the period from September 2019
to August 2021 (the study period); this included information on ART pickups, VL sample
collection dates and results, selected comorbid conditions, death, and other care outcomes.
During the process of data abstraction and analysis, research assistants and other members
of the study team were able to consult with facility clinicians and other staff to address
issues of missing or discrepant data.

2.3. Measures and Statistical Analysis

The data on ART pickups were used to create measures related to the uptake and
consistency of MMD:

Receipt of MMD: For each ART pickup during the study period (all visits from Septem-
ber 2019 to August 2021), data collectors recorded the amount of ART received as either
30 days (1 month) or 90 days (3 months). Any child with at least one ART pickup of 90 days
was classified as having received MMD, and the earliest date on which they received
90 days was considered their date of first receipt of, or transition to, MMD.

Consistent receipt of MMD: Among children with at least 6 months of ART pickup
data after first receiving MMD, we categorized children according to their subsequent
ART pickups during the following 12 months. If all ART pickups were coded as 3-month
receipt, the child received consistent MMD. If not, the child was considered to have received
inconsistent MMD (either a combination of 30- and 90-day pickups, or only 30-day pickups
at all subsequent visits within that year).

Data from VL monitoring was used to assess VL coverage and suppression as follows:
VL coverage: We defined VL coverage as a record of having any VL result (based on

specimen collection date) within the 12 months after first receipt of MMD (not including
the date of first MMD), among children with at least 12 months of study follow-up after
first receipt of MMD. This is consistent with the national guidance at the time that children
should receive VL monitoring 6 months after initiating ART or switching to a new ART
regimen but may transition to annual VL monitoring if there was no suspicion of treatment
failure [29].
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Viral suppression: VL results of <1000 copies/mL (including undetectable) were
considered suppressed.

Data analysis was conducted using SAS version 9.4. Statistical comparisons were
made using the chi-squared test. Odds ratios and 95% confidence intervals were presented
for both unadjusted and adjusted logistic regression models.

2.4. Ethical Considerations

This study and the waiver of informed consent were approved by the National Bioeth-
ical Committee for Heath of Mozambique and Advarra Institutional Review Board in the
United States.

3. Results
3.1. Baseline Characteristics and Follow Up

Of the 4383 children enrolled in the study, 1183 children (27.0%) were under the age of
5 years old at the time of enrollment into the study, 1699 (38.8%) were aged 5–9 years, and
1501 (34.2%) were aged 10–14 years (Table 1). Male children represented 47.4% of the study
population, and more than half of the children had been on ART for over two years at the
time of enrollment. Most children (69.7%) had been initiated on a nevirapine (NVP)-based
regimen; this was most common among children aged 5 years and older, most of whom
had been on ART for more than two years at the time of enrollment. Half of those initiated
on NVP had started ART prior to 2016.

Table 1. Demographics and HIV-related history.

Age at Study Enrollment

<5 Years
N (col%)

5–9 Years
N (col%)

10–14 Years
N (col%)

Overall
N (col%)

Total N 1183 1699 1501 4383
Sex

Male 564 (47.7) 837 (49.3) 676 (45.0) 2077 (47.4)
Female 619 (52.3) 862 (50.7) 825 (55.0) 2306 (52.6)

Regimen at ART
initiation
Missing 2 (0.2) 8 (0.5) 6 (0.4) 14 (0.3)

Efavirenz-based 28 (2.4) 100 (5.9) 213 (14.2) 341 (7.8)
Nevirapine-based 556 (47.0) 1352 (79.6) 1147 (76.4) 3055 (69.7)
Lopinavir-based 567 (47.9) 160 (9.4) 42 (2.8) 769 (17.5)

Dolutegravir-based 14 (1.2) 55 (3.2) 74 (4.9) 143 (3.3)
3 NRTIs 15 (1.3) 24 (1.4) 16 (1.1) 55 (1.3)

Other 1 (0.1) 0 3 (0.2) 4 (0.1)
Time on ART at

Study Enrollment
<6 months 464 (39.2) 200 (11.8) 194 (12.9) 858 (19.6)

6–<12 months 125 (10.6) 82 (4.8) 61 (4.1) 268 (6.1)
12 months–<24 months 212 (17.9) 170 (10.0) 217 (14.5) 599 (13.7)

≥24 months 382 (32.3) 1247 (73.4) 1029 (68.6) 2658 (60.6)

Most children enrolled in this study (84.3%) were still active in care at the end of
the study period. Slightly more than ten percent of children transferred out to a different
facility during the study period, and 3.1% of children were categorized as having defaulted
or lost from care. Of the 94 children who died during the study period (2.1% of the total
study population), 70 (74.5%) were under the age of 5 years old at the time of enrollment
into the study.
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3.2. Receipt of Multi-Month ART

Over the course of the study period, 82.3% of children enrolled in the study (3609/4383)
received at least one ≥90 day supply of ART. This was highly and significantly correlated
with age; 86.6% of children aged 5–9 years had received a multi-month supply compared
to 62.9% of children aged 0–4 years (OR 3.8, 95% CI: 3.2–4.6), and the proportion was
even higher (92.8%) among children aged 10–14 years (OR 7.6, 95% CI 6.1–9.6 compared
to children aged 0–4 years). Despite guidelines indicating that children under the age of
2 years old should return monthly to pick up ART, 98 children first received MMD prior
to the age of 2 years old. Of these 98, 50 (51.0%) first received MMD during the period
March–July 2020 when changes to dispensing related to COVID-19 were first introduced.
While there was some variation by site in the proportion of children who ever received
MMD, 15 of the 16 sites reported that at least 70% of children had ever received MMD.

Among children who ever received MMD during the study period, most (2727/3609,
75.6%) first received MMD before the end of December 2020. Figure 1 charts the number
of children transitioned to MMD over time; there is a large increase around the time
that COVID-19 mitigation measures were introduced in 2020, and another increase in
January–March 2021 when COVID-19 cases in Mozambique rose significantly.

Figure 1. Timing of first receipt of MMD among children 0–14 years.

3.3. Consistent Receipt of Multi-Month ART

Consistent receipt of MMD was analyzed for all children with at least 6 months of
follow-up data after MMD transition (N = 2708). To do so, we reviewed ART pickup data
for all visits within the first 12 months after first receiving ≥90 days of ART. Overall, 40.0%
of children (1084/2708) consistently received a ≥90-day supply of ART at all visits within
12 months of first receiving MMD (Figure 2). Just over half of all children had inconsistent
receipt of MMD (at least one pickup each of ≥90 days of ART and of <90 days of ART),
and 7.6% of all children (and 17.4% of children under age 5 years) had no record of further
receipt of MMD after the first MMD receipt.
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Figure 2. Consistency of MMD receipt after first MMD among children 0–14 years.

We examined a number of factors in relation to the consistency of MMD receipt during
the study period, including selected clinical outcomes: VLS, opportunistic infection (OI),
and malnutrition (Table 2). These data were only collected for the time period of this study
and thus provide a limited representation of the overall client history. However, these
measures may have affected clinician decisions about ART dispensing for children. Among
clients who received MMD during the study period, 15.3% of children had a documented
OI during the study period, and 11.0% had a diagnosis of malnutrition. Nearly all of these
occurred after the first receipt of a multi-month supply; fewer than 1% had a record of OI
or malnutrition prior to first MMD. While only 70.6% of children transitioned to MMD had
a pre-transition VL result available within the study period, 31.8% of these children with
pre-transition VL had a history of unsuppressed VL prior to transition.

Table 2. Consistency of MMD receipt within 12 months after transition, among children with at least
6 months of follow-up ART data.

No Additional MMD
N (row %)

Inconsistent MMD
N (row %)

Consistent MMD
N (row %) Total

Total N 206 (7.6) 1418 (52.4) 1084 (40.0) 2708

Province
Gaza 149 (7.4) 1133 (56.6) 721 (36.0) 2003

Inhambane 57 (8.1) 285 (40.4) 363 (51.5) 705
Sex
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Table 2. Cont.

No Additional MMD
N (row %)

Inconsistent MMD
N (row %)

Consistent MMD
N (row %) Total

Male 106 (8.5) 663 (52.9) 484 (38.6) 1253
Female 100 (6.9) 755 (51.9) 600 (41.2) 1455

Age group
<5 years 78 (17.4) 241 (53.8) 129 (28.8) 448
5–9 years 85 (8.1) 593 (56.3) 375 (35.6) 1053

10–14 years 43 (3.6) 584 (48.4) 580 (48.1) 1207
Documented opportunistic infection

during study period
Yes 54 (13.0) 225 (54.3) 135 (32.6) 414
No 152 (6.6) 1193 (52.0) 949 (41.4) 2294

Documentation of malnutrition
during study period

Yes 32 (10.7) 166 (55.5) 101 (33.8) 299
No 174 (7.2) 1252 (52.0) 983 (40.8) 2409

Documentation of unsuppressed VL
during study period

Yes 67 (11.1) 349 (57.9) 187 (31.0) 603
No (including those with no VL data) 139 (6.6) 1069 (50.8) 897 (42.6) 2105

In adjusted analysis, consistent receipt of a multi-month supply of ART (compared
to inconsistent or no further receipt of ART) was significantly associated with older age,
receiving care at one of the facilities in Inhambane province, and having no documentation
in the patient file or other facility/electronic records of an opportunistic infection or an
unsuppressed viral load result during the study period (Table 3).

Table 3. Factors associated with consistent receipt of MMD (compared to inconsistent receipt of MMD
or no further receipt of MMD).

Consistent MMD
N (row %)

Inconsistent/
No Further MMD

N (row %)
Total

Odds of Consistent Receipt of MMD within 12 Months
of First MMD

Unadjusted OR
(95% CI)

Adjusted OR
(95% CI)

Adjusted
p-Value

Total N 1084 1624 2708

Province
<0.0001Gaza 721 (36.0) 1282 (64.0) 2003 REF REF

Inhambane 363 (51.5) 342 (48.5) 705 1.89 (1.59–2.25) 1.88 (1.57–2.25)

Age group

<0.0001
<5 years 129 (28.8) 319 (71.2) 448 0.73 (0.58–0.93) 0.75 (0.58–0.95)
5–9 years 375 (35.6) 678 (64.4) 1053 REF REF

10–14 years 580 (48.1) 627 (51.9) 1207 1.67 (1.41–1.98) 1.58 (1.33–1.88)

Sex
0.331Male 484 (38.6) 769 (61.4) 1253 REF REF

Female 600 (41.2) 855 (58.8) 1455 1.12 (0.96–1.30) 1.08 (0.92–1.27)

OI reported
0.005Never reported 949 (41.4) 1345 (58.6) 2294 1.46 (1.17–1.82) 1.39 (1.10–1.75)

Ever reported 135 (32.6) 279 (67.4) 414 REF REF

Malnutrition reported
0.067Never reported 983 (40.8) 1426 (59.2) 2409 1.35 (1.05–1.74) 1.28 (0.98–1.65)

Ever reported 101 (33.8) 198 (66.2) 299 REF REF

VL ≥ 1000 copies/mL
<0.0001Never reported

(including children
with no VL data)

897 (42.6) 1208 (57.4) 2105 1.65 (1.36–2.00) 1.58 (1.29–1.93)

Ever reported 187 (31.0) 416 (69.0) 603 REF REF
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3.4. Viral Load Coverage and Multi-Month ART

We calculated VL coverage as the proportion of children with at least 12 months of
follow-up after initiating MMD (N = 1850) who had a VL result within those 12 months
(not including the date of first MMD receipt). The overall coverage was 39.6% (733/1850).
We further explored the relationship between VL coverage and consistent receipt of MMD
through modeling (Table 4). In a model adjusted for province, age group, and sex, consistent
MMD receipt was negatively associated with VL coverage.

Table 4. Model of VL coverage within 12 months after first receipt of MMD.

Had VL
N (row %)

No VL
N (row %) Total

Odds of VLC within 12 Months of First MMD

Unadjusted OR
(95% CI)

Adjusted OR
(95% CI)

Adjusted
p-Value

Total N 733 (39.6) 1117 (60.4) 1850

Province
0.758Gaza 569 (39.9) 857 (60.1) 1426 REF REF

Inhambane 164 (38.7) 260 (61.3) 424 0.95 (0.76–1.19) 1.04 (0.83–1.30)

Age group

0.0002
<5 years 111 (42.4) 151 (57.6) 262 REF REF
5–9 years 290 (45.8) 343 (54.2) 633 1.15 (0.86–1.54) 1.17 (0.87–1.56)

10–14 years 332 (34.7) 623 (65.3) 955 0.73 (0.55–0.96) 0.76 (0.57–1.01)

Sex
0.552Male 332 (39.1) 517 (60.9) 849 REF REF

Female 401 (40.1) 600 (59.9) 1001 1.04 (0.86–1.26) 1.06 (0.88–1.28)

Ongoing receipt of MMD

0.013
Consistent MMD 261 (35.3) 478 (64.7) 0.74 (0.61–0.90) 0.78 (0.64–0.95)

739
Inconsistent/No further MMD 472 (42.5) 639 (57.5) 1111 REF REF

4. Discussion

This study aimed to assess the transition to a 3-month supply of ART among children
aged <15 years, consistency in receiving the 3-month supply, and clinical outcomes within
the 12-months post-transition. While efforts to broaden access to multi-month ART dispens-
ing models (and other types of differentiated services) pre-date the COVID-19 pandemic,
mitigation measures resulted in changes to practice and/or guidelines that dramatically
increased the number of children receiving MMD. Mozambique was no exception; the
data from our study corroborate other reporting that indicates a significant increase in the
number of children who received a 3-month supply of ART starting in 2020. This includes
a small but notable number of children who may not have met even the updated criteria
for receipt of MMD, such as those under the age of 2 years old, or with a recent history of
elevated VL or OI. This study also highlights the gaps experienced by CLHIV on ART in
Southern Mozambique in maintaining a consistent 3-month supply at all clinical visits and
VL coverage and suppression.

In particular, with the increased focus on transitioning clients (both adults and chil-
dren) to MMD in countries supported by the Presidents Emergency Plan for AIDS Relief
(PEPFAR), the data on the number and proportion of PLHIV transitioned to an MMD model
are widely available in many settings. In contrast, little information is available—among
adults or children—about ART dispensing patterns following an initial receipt of a multi-
month supply. Our study underscores the need for more of this type of monitoring and
analysis to fully understand the impact of the MMD model on both client outcomes and
healthcare facility capacity.

We found that only 40% of children received a 3-month supply of ART at all subsequent
visits during the 12 months after first starting MMD. A number of factors may contribute
to inconsistent MMD receipt among children, particularly during this time period of
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2020–2021. In addition to issues with ART drug stock shortages (often more challenging for
pediatric regimens and formulations, and exacerbated by pandemic-related supply chain
disruptions), certain contraindications to MMD, such as elevated VL, are more common
among children. The study period also coincided with the rollout of new pediatric drug
formulations and treatment guidelines, during which time children who had been receiving
a 3-month supply were offered a single month only of the new regimen before returning
to the 3-month supply after an acceptability assessment. Other analyses of this cohort
found that 88% of children aged 5 years and older had at least one regimen switch during
the study period [30]. These switches may have contributed to more frequent clinical
monitoring. We also found that children with evidence of an opportunistic infection, a
diagnosis of malnutrition, or an elevated VL measure were less likely to receive consistent
MMD. These clinical findings may have prompted clinicians to temporarily suspend the
3-month dispensing among children and were in line with guidelines for MMD dispensing,
but more information would be needed to fully understand any causal relationships.

Our study also found that older children, particularly those aged 10–14 years, were
more likely to receive a 3-month supply than younger children. This is consistent with
previous findings that showed that children younger than the age of 9 years old were less
likely to be offered MMD than older age groups [22,31]. While MMD is not recommended
for children <2 years to facilitate accurate dosing, exclusion of younger children (i.e., ages
2–9 years) from MMD is also a missed opportunity as uptake of MMD allows for more
child-centered visit frequency and better alignment with the visit schedules of older family
members on ART receiving care through the MMD model. More work is needed to better
understand the barriers that preclude uptake of MMD by these children under the age
of 10.

A concerning finding from this study is the low VL coverage. VL monitoring is a
critical component of HIV care and treatment, particularly for children who are less likely
to achieve consistent viral suppression compared to adults in most settings (including in
Mozambique). The (negative) association of VL coverage with consistent receipt of MMD
merits further investigation and attention to ensure that children transitioned to this model
continue to receive necessary services, whether that is VL monitoring or other services not
assessed through this evaluation, such as TB screening or psychosocial support. Our study
thus highlights the need for continuing efforts for inclusion of younger clinically stable
children into differentiated ART models while maintaining continuous VL monitoring in
accordance with national guidelines.

This study is subject to limitations, many of which are common to the secondary
analyses of routine service delivery (non-research) data. Despite routine data quality
assurance activities at health facilities, supplemented by further quality checks by the
study team, we encountered a number of cases of missing or discrepant data, which were
resolved to the extent possible by the study team. A few factors that may have impacted
clinicians’ dispensing decisions were either not captured through the study or not recorded
consistently enough in facility records for analysis, such as indications or concerns of
sub-optimal adherence, or the need for additional services (such as psycho-social support),
that would indicate the need for more frequent return visits to the health facility. We also
collected limited data on client clinical and service utilization history prior to the study
period, meaning that we may have underestimated the incidence of certain outcomes (such
as history of OI or elevated VL) or underestimated the time on MMD for a small number of
children who may have first received MMD prior to September 2019. The enrollment of
children at different points during the study period, the variation in amount of follow-up
time and data available for analysis after first MMD, and the large number of children who
transferred out of a study site prior to the end of data collection may have caused us to
underestimate the true number of children transitioned to MMD.
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5. Conclusions

While a significant proportion of children enrolled in HIV care and treatment pro-
grams were offered MMD in 2020–2021, only about half of these children continued to
benefit from this model—whether due to client/family preference, loss of eligibility for
MMD, drug availability/stockouts, or clinician decision. More information is needed to
better understand the causal relationships between these factors and how they impact or
are responsive to ART dispensing practices. Low VL coverage continues to be a signif-
icant challenge that may be exacerbated by the reduction in clinic visits by children on
consistent MMD, and should be prioritized for further investigation by researchers and
program implementers.

Author Contributions: Conceptualization, N.H., M.M.G., N.B. and L.G.; formal analysis, N.H.;
investigation, I.M., M.M.G., R.G., A.N., J.M. and N.B.; project administration, M.M.G.; supervision,
M.M.G. and N.B.; validation, I.M.; writing—original draft, I.M. and L.G.; writing—review and
editing, N.H., M.M.G., N.B. and M.B. All authors have read and agreed to the published version of
the manuscript.

Funding: This study was funded by Unitaid through the CHAI-OPTIMAL project (CHAI Project
ID: CHGHAPGDATH11 and CHAI Grant ID: UNITAIDARV1) implemented by the Elizabeth Glaser
Pediatric AIDS Foundation (EGPAF) in Mozambique.

Institutional Review Board Statement: This study was conducted in accordance with the Decla-
ration of Helsinki, and approved by the National Bioethical Committee for Heath of Mozambique
(CNBS/656/19, approved 24 December 2019) and the Advarra Institutional Review Board in the
United States (Pro00042176, approved 26 February 2020).

Informed Consent Statement: Participant consent was waived due to the agreement of both IRBs
that the research involved no more than minimal risk and could not practicably be carried out
without the requested waiver, and that the waiver would not adversely affect the rights and welfare
of the participants.

Data Availability Statement: The datasets used and/or analyzed during the current study are not
publicly available, but may be obtained from the corresponding author upon reasonable request.

Acknowledgments: We are grateful for the CHAI-OPTIMAL Project staff from Mozambique and
the United States who supported the preparation and implementation of the study. We express our
thanks to the MOH staff who provided guidance and support during the implementation of the
CHAI-OPTIMAL project. This study was funded by Unitaid under its Programme Grants for the
CHAI-OPTIMAL Project. The views expressed are those of the authors and not necessarily of Unitaid.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Mozambique MoH. Relatório Anual 2022: Relatório das Actividades Relacionadas ao HIV/SIDA; Mozambique MoH: Maputo,

Mozambique, 2022.
2. World Health Organization. Consolidated Guidelines on the Use of Antiretroviral Drugs for Treating and Preventing HIV Infection:

Recommendations for a Public Health Approach, 2nd ed.; World Health Organization: Geneva, Switzerland, 2016; ISBN 978-92-
4-154968-4. Available online: https://iris.who.int/bitstream/handle/10665/208825/9789241549684_eng.pdf (accessed on 8
December 2023).

3. UN News. Available online: https://news.un.org/en/story/2016/05/530832 (accessed on 8 December 2023).
4. UNAIDS. Available online: https://www.unaids.org/en/resources/fact-sheet (accessed on 8 December 2023).
5. UNICEF. HIV Estimates for Children Dashboard. Available online: https://data.unicef.org/resources/hiv-estimates-for-children-

dashboard/ (accessed on 4 January 2024).
6. Vella, S. Addressing barriers to the end of AIDS by 2030. Lancet HIV 2015, 2, e360–e361. [CrossRef] [PubMed]
7. Bain, L.E.; Nkoke, C.; Noubiap, J.J.N. UNAIDS 90–90–90 targets to end the AIDS epidemic by 2020 are not realistic: Comment on

“Can the UNAIDS 90–90–90 target be achieved? A systematic analysis of national HIV treatment cascades”. BMJ Global Health
2017, 2, e000227. [CrossRef] [PubMed]

8. Kulkarni, S.P.; Shah, K.R.; Sarma, K.V.; Mahajan, A.P. Clinical uncertainties, health service challenges, and ethical complexities of
HIV “Test-and-Treat”: A systematic review. Am. J. Public Health 2013, 103, e14–e23. [CrossRef] [PubMed]

https://iris.who.int/bitstream/handle/10665/208825/9789241549684_eng.pdf
https://news.un.org/en/story/2016/05/530832
https://www.unaids.org/en/resources/fact-sheet
https://data.unicef.org/resources/hiv-estimates-for-children-dashboard/
https://data.unicef.org/resources/hiv-estimates-for-children-dashboard/
https://doi.org/10.1016/S2352-3018(15)00161-7
https://www.ncbi.nlm.nih.gov/pubmed/26423543
https://doi.org/10.1136/bmjgh-2016-000227
https://www.ncbi.nlm.nih.gov/pubmed/28589026
https://doi.org/10.2105/AJPH.2013.301273
https://www.ncbi.nlm.nih.gov/pubmed/23597344


Trop. Med. Infect. Dis. 2024, 9, 141 11 of 12

9. Grimsrud, A.; Bygrave, H.; Doherty, M.; Ehrenkranz, P.; Ellman, T.; Ferris, R.; Ford, N.; Killingo, B.; Mabote, L.; Mansell, T.; et al.
Reimagining HIV service delivery: The role of differentiated care from prevention to suppression. J. Int. AIDS Soc. 2016, 19, 21484.
[CrossRef] [PubMed]

10. Traub, A.M.; Ifafore-Calfee, T.; Frymus, D.; Phelps, B.R. Multimonth dispensing of antiretroviral therapy for HIV. Lancet HIV 2020,
7, e457–e458. [CrossRef] [PubMed]

11. Prust, M.L.; Banda, C.K.; Nyirenda, R.; Chimbwandira, F.; Kalua, T.; Jahn, A.; Eliya, M.; Callahan, K.; Ehrenkranz, P.; Prescott,
M.R.; et al. Multi-month prescriptions, fast-track refills, and community ART groups: Results from a process evaluation in Malawi
on using differentiated models of care to achieve national HIV treatment goals. J. Int. AIDS Soc. 2017, 20, 21650. [CrossRef]
[PubMed]

12. Faturiyele, I.O.; Appolinare, T.; Ngorima-Mabhena, N.; Fatti, G.; Tshabalala, I.; Tukei, V.J.; Pisa, P.T. Outcomes of community-based
differentiated models of multi-month dispensing of antiretroviral medication among stable HIV-infected clients in Lesotho: A
cluster randomised non-inferiority trial protocol. BMC Public Health 2018, 18, 1069. [CrossRef] [PubMed]

13. Eshun-Wilson, I.; Mukumbwa-Mwenechanya, M.; Kim, H.Y.; Zannolini, A.; Mwamba, C.P.; Dowdy, D.; Kalunkumya, E.; Lumpa,
M.; Beres, L.K.; Roy, M.; et al. Differentiated care preferences of stable clients on antiretroviral therapy in Zambia: A discrete
choice experiment. J. Acquir. Immune Defic. Syndr. 2019, 81, 540–546. [CrossRef] [PubMed]

14. Duncombe, C.; Rosenblum, S.; Hellmann, N.; Holmes, C.; Wilkinson, L.; Biot, M.; Hoos, D.; Garnett, G. Reframing HIV care:
Putting people at the centre of antiretroviral delivery. Trop. Med. Int. Health 2015, 20, 430–447. [CrossRef]

15. Fatti, G.; Ngorima-Mabhena, N.; Mothibi, E.; Muzenda, T.; Choto, R.; Kasu, T.; Tafuma, T.A.; Mahachi, N.; Takarinda, K.; Apollo,
T.; et al. Outcomes of three- versus six-monthly dispensing of antiretroviral treatment (ART) for stable HIV clients in community
ART refill groups: A cluster-randomized trial in Zimbabwe. J. Acquir. Immune Defic. Syndr. 2020, 84, 162–172. [CrossRef]

16. Mody, A.; Roy, M.; Sikombe, K.; Savory, T.; Holmes, C.; Bolton-Moore, C.; Padian, N.; Sikazwe, I.; Geng, E. Improved retention
with 6-month clinic return intervals for stable human immunodeficiency virus-infected patients in Zambia. Clin. Infect. Dis. 2018,
66, 237–243. [CrossRef] [PubMed]

17. Wringe, A.; Cawley, C.; Szumilin, E.; Salumu, L.; Quiles, I.A.; Pasquier, E.; Masiku, C.; Nicholas, S. Retention in care among
clinically stable antiretroviral therapy patients following a six-monthly clinical consultation schedule: Findings from a cohort
study in rural Malawi. J. Int. AIDS Soc. 2018, 21, e25207. [CrossRef] [PubMed]

18. Hoffman, R.M.; Moyo, C.; Balakasi, K.T.; Siwale, Z.; Hubbard, J.; Bardon, A.; Fox, M.P.; Kakwesa, G.; Kalua, T.; Nyasa-
Haambokoma, M.; et al. Multimonth dispensing of up to 6 months of antiretroviral therapy in Malawi and Zambia (INTERVAL):
A cluster-randomised, non-blinded, non-inferiority trial. Lancet Glob. Health 2021, 9, e628–e638. [CrossRef] [PubMed]

19. Mozambique MoH. Guiao Orientador Sobre Modelos Diferenciados de Servicos em Mocambique; Mozambique MoH: Maputo, Mozam-
bique, 2018.

20. Wilkinson, L.; Grimsrud, A. The time is now: Expedited HIV differentiated service delivery during the COVID-19 pandemic.
J. Int. AIDS Soc. 2020, 23, e25503. [CrossRef] [PubMed]

21. Grimsrud, A.; Wilkinson, L. Acceleration of differentiated service delivery for HIV treatment in sub-Saharan Africa during
COVID-19. J. Int. AIDS Soc. 2021, 24, e25704. [CrossRef] [PubMed]

22. Casalini, C.; Bateganya, M.; Akolo, C.; Sanwo, O.; Idemudia, A.; Nwaokoro, P.; Eyam, F.; Ogbechie, M.-D.; Obiora-Okafo, C.;
Oduola, A.; et al. Increasing multimonth dispensing of antiretrovirals and assessing the effect on viral load suppression among
children and adolescents receiving HIV services in Nigeria. PLoS ONE 2023, 18, e0286303. [CrossRef]

23. Kim, M.H.; Wanless, R.S.; Caviness, A.C.; Golin, R.; Amzel, A.; Ahmed, S.; Mhango, J.; Damba, D.; Kayabu, A.; Chodota, M.; et al.
Multimonth prescription of antiretroviral therapy among children and adolescents: Experiences from the Baylor International
Pediatric AIDS initiative in 6 African countries. J. Acquir. Immune Defic. Syndr. 2018, 78, S71–S80. [CrossRef]

24. Long, L.; Kuchukhidze, S.; Pascoe, S.; Nichols, B.E.; Fox, M.P.; Cele, R.; Govathson, C.; Huber, A.N.; Flynn, D.; Rosen, S.; et al.
Retention in care and viral suppression in differentiated service delivery models for HIV treatment delivery in sub-Saharan
Africa: A rapid systematic review. J. Int. AIDS Soc. 2020, 23, e25640. [CrossRef]

25. Mugo, C.; Zubayr, B.; Ezeokafor, N.; Oyawola, B.; Ekele, D.O.; Madueke, L.; Kpamor, Z.; Semo, B.-W. Effect of Dolutegravir
and Multimonth Dispensing on Viral Suppression Among Children with HIV. J. Acquir. Immune Defic. Syndr. 2023, 93, 229–236.
[CrossRef]

26. Saura-Lázaro, A.; Augusto, O.; Fernández-Luis, S.; López-Varela, E.; Fuente-Soro, L.; Bila, D.; Tovela, M.; Macuacua, N.; Vaz, P.;
Couto, A.; et al. HIV care retention in three multi-month ART dispensing: A retrospective cohort study in Mozambique. AIDS
2023, in press. [CrossRef]

27. Penazzato, M.; Townsend, C.L.; Rakhmanina, N.; Cheng, Y.; Archary, M.; Cressey, T.R.; Kim, M.H.; Musiime, V.; Turkova, A.; Ruel,
T.D.; et al. Prioritising the most needed paediatric antiretroviral formulations: The PADO4 list. Lancet HIV 2019, 6, e623–e631.
[CrossRef]

28. 1157/2103/DNSP/2020; Addendum to the Circular on Service Package for Populations Living with HIV within the Scope of the
Response to the COVID19 Pandemic—Pediatric ART Component. Mozambique MoH: Maputo, Mozambique, 2020.

29. 04/2103/DNSP 019; Updated Clinical Standards. Mozambique MoH: Maputo, Mozambique, 2019.

https://doi.org/10.7448/IAS.19.1.21484
https://www.ncbi.nlm.nih.gov/pubmed/27914186
https://doi.org/10.1016/S2352-3018(20)30169-7
https://www.ncbi.nlm.nih.gov/pubmed/32621873
https://doi.org/10.7448/IAS.20.5.21650
https://www.ncbi.nlm.nih.gov/pubmed/28770594
https://doi.org/10.1186/s12889-018-5961-0
https://www.ncbi.nlm.nih.gov/pubmed/30157896
https://doi.org/10.1097/QAI.0000000000002070
https://www.ncbi.nlm.nih.gov/pubmed/31021988
https://doi.org/10.1111/tmi.12460
https://doi.org/10.1097/QAI.0000000000002333
https://doi.org/10.1093/cid/cix756
https://www.ncbi.nlm.nih.gov/pubmed/29020295
https://doi.org/10.1002/jia2.25207
https://www.ncbi.nlm.nih.gov/pubmed/30450699
https://doi.org/10.1016/S2214-109X(21)00039-5
https://www.ncbi.nlm.nih.gov/pubmed/33865471
https://doi.org/10.1002/jia2.25503
https://www.ncbi.nlm.nih.gov/pubmed/32378345
https://doi.org/10.1002/jia2.25704
https://www.ncbi.nlm.nih.gov/pubmed/34105884
https://doi.org/10.1371/journal.pone.0286303
https://doi.org/10.1097/QAI.0000000000001730
https://doi.org/10.1002/jia2.25640
https://doi.org/10.1097/QAI.0000000000003190
https://doi.org/10.1097/QAD.0000000000003913
https://doi.org/10.1016/S2352-3018(19)30193-6


Trop. Med. Infect. Dis. 2024, 9, 141 12 of 12

30. Gill, M.M.; Herrera, N.; Guilaze, R.; Mussa, A.; Dengo, N.; Nhangave, A.; Mussá, J.; Perez, P.; Bhatt, N. Virologic Outcomes and
ARV Switch Profiles 2 Years after National Rollout of Dolutegravir to Children Less Than 15 Years in Southern Mozambique.
Pediatr. Infect. Dis. J. 2023, 42, 893–898. [CrossRef] [PubMed]

31. Srivastava, M.; Amzel, A.; Golin, R.; Grimsrud, A.; Sullivan, D.; Wilkinson, L.; Phelps, B.R. Families matter: Differentiated service
delivery for HIV. Lancet HIV 2019, 6, e646–e648. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1097/INF.0000000000004037
https://www.ncbi.nlm.nih.gov/pubmed/37409808
https://doi.org/10.1016/S2352-3018(19)30235-8
https://www.ncbi.nlm.nih.gov/pubmed/31416796

	Introduction 
	Materials and Methods 
	Study Design, Setting, and Population 
	Data Collection 
	Measures and Statistical Analysis 
	Ethical Considerations 

	Results 
	Baseline Characteristics and Follow Up 
	Receipt of Multi-Month ART 
	Consistent Receipt of Multi-Month ART 
	Viral Load Coverage and Multi-Month ART 

	Discussion 
	Conclusions 
	References

