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Impact of differentiated service delivery models on
12-month retention in HIV treatment in Mozambique:
an interrupted time-series analysis

Dorlim A Moiana Uetela, Orvalho Augusto, James P Hughes, Onei A Uetela, Eduardo Samo Gudo, Sérgio A Chicumbe, Aleny M Couto,
Irénio A Gaspar, Diogo L Chavana, Sandra E Gaveta, Marita R Zimmermann, Sarah Gimbel, Kenneth Sherr

Summary

Background HIV treatment has been available in Mozambique since 2004, but coverage of, and retention in,
antiretroviral therapy (ART) remain suboptimal. Therefore, to increase health system efficiency and reduce HIV-
associated mortality, in November, 2018, the Ministry of Health launched national guidelines on implementing
eight differentiated service delivery models (DSDMs) for HIV treatment. We assessed the effect of this implementation
on retention in ART 12 months after initiation, and explored the associated effects of COVID-19.

Methods In this uncontrolled interrupted time-series analysis, data were extracted from the Mozambique
ART database, which contains data on individuals in ART care from 1455 health facilities providing ART in
Mozambique. We included individual-level data from facilities that were providing ART at the beginning of the study
period (Jan 1, 2016) and at the start of DSDM implementation (Dec 1, 2018). We compared the proportion of individuals
retained in ART 12 months after initiation between the periods before (Jan 1, 2017, to Nov 30, 2018) and after
(Dec 1, 2019, to June 30, 2021) implementation of the DSDMs, overall and stratified by sex and age. We applied a
generalised estimating equation model with a working independence correlation and cluster-robust standard errors
to account for clustering at the facility level. In a secondary analysis, we assessed the effect of COVID-19 response
measures during the post-intervention period on ART retention.

Findings The study included 613 facilities and 1131118 individuals who started ART during the inclusion period up to
June 30, 2020, of whom 79178 (7-0%) were children (age <14 years), 226224 (20-0%) were adolescents and young
adults (age 15-24 years), and 825716 (73-0%) were adults (age =25 years). 731623 (64-7%) were female and
399495 (35-3%) were male. Introduction of the DSDMs was associated with an estimated increase of 24 -5 percentage
points (95% CI 21-1 to 28-0) in 12-month ART retention by the end of the study period, compared with the
counterfactual scenario without DSDM implementation. By age, the smallest effect was estimated in children
(6-1 percentage points, 1-3 to 10-9) and the largest effect in adolescents and young adults (28-8 percentage points,
24-2 to 33-4); by sex, a larger effect was estimated in males (29-7 percentage points, 25-6 to 33-7). Our analysis
showed that COVID-19 had an overall negative effect on 12-month retention in ART compared with a counterfactual
scenario based on the post-intervention period without COVID-19 (-10- 0 percentage points, —18-2 to —1-8).

Interpretation The implementation of eight DSDMs for HIV treatment had a positive impact on 12-month retention
in ART. COVID-19 negatively influenced this outcome.

Funding None.
Copyright © 2023 Elsevier Ltd. All rights reserved.

Introduction grown in the past decade. In November, 2018, the

In 2015, 13-2% of adults in Mozambique were living with
HIV.!' Antiretroviral therapy (ART) has been available
since 2004, but both coverage and retention have been
suboptimal.** In 2016, Mozambique adopted the then
UNAIDS 90-90-90 targets for 2020 (90% of people living
with HIV diagnosed, 90% of those diagnosed on treatment,
and 90% of those on treatment virologically suppressed),
and the WHO test and treat strategy (initiation of ART for
all, regardless of CD4 cell count), which overburdened the
already limited capacity of the health system.*

WHO recommends differentiated service delivery
models (DSDMs) for HIV treatment® and their use has

Mozambique Ministry of Health (MISAU) decided on
the nationwide implementation of eight DSDMs for
HIV treatment,” which had been piloted individually and
implemented at smaller scales’ DSDMs are client-
centred and focus on simplifying and adapting HIV
services to better serve individual needs and reduce
unnecessary burdens on the health system.

The eight DSDMs to have been implemented in
Mozambique are: (1) adherence clubs, (2) community ART
groups, (3) family approach, (4) fast-track, (5) one-stop shop
for adolescent-friendly health services, (6) one-stop shop
for maternal and child health services, (7) one-stop shop for
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Articles

Research in context

Evidence before this study

WHO recommends differentiated service delivery models
(DSDM:ss) for HIV treatment and their use has grown in the past
decade. On Sep 15, 2019, when we designed this study, a PubMed
search of English language articles published from database
inception, using the search terms “HIV” AND "“differentiated
service delivery” AND “treatment”, yielded 15 articles. Two of
these articles discussed the effectiveness of DSDMs (a review and
a commentary on the monitoring and evaluation of DSDM
implementation). Additional articles were identified by manually
searching the reference list of the review article. However, articles
were not easily identified by our search terms, because studies
focused on individual models and identified them by name and
not as DSDMs. The most commonly studied models were
community antiretroviral therapy groups and adherence clubs.
More recently, DSDMs have been used extensively in sub-Saharan
Africa and the body of literature is growing, but to our
knowledge, evidence of their effectiveness remains limited.

Due to previous studies focusing on different models and
contexts and having inconsistent designs and outcomes, it has
been difficult to assess the overall impact of the DSDMs, as a
package of services, on service and client outcomes.

Added value of this study
To our knowledge, this study is the first evaluation of the
effectiveness of all DSDMs being implemented in a country at

tuberculosis services, and (8) 3-month antiretrovirals
dispensing (table 1)’* These models aim to reduce
unnecessary visits for people enrolled in DSDMs by
reducing visit frequency for individuals established on
ART, integrate services for people not established on
ART, and redirect resources to those who need them the
most. These models have been expected to lead to a
reduction in provider workload, resulting in increased
time to dedicate to individuals who need the greatest
attention, and increased client satisfaction and retention in
ART, which will lead to viral suppression and, ultimately,
decreased associated mortality.”

In the past decade, DSDMs have been used extensively in
sub-Saharan Africa. The popularity of DSDMs increased
during the COVID-19 pandemic, when innovative
approaches were urgently needed to limit health facility
visits and to deliver antiretrovirals in the community for
those unable to pick them up at health facilities.”™"

As the use of DSDMs increases, evidence of their
effectiveness is also growing. However, assessing the
overall impact of DSDMs on the basis of previous studies
is difficult, because of inconsistencies in study designs,
outcomes, and comparison groups.”? In general, studies
have focused on a specific model, used the outcomes of
retention in care and viral suppression, and reported
model effectiveness to be equivalent to or better than
conventional care.”” To our knowledge, the effect of
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the national level. Previous studies in Mozambique and other
countries compared outcomes (typically retention in ART or
viral suppression) among individuals enrolled in specific
DSDMs and those not enrolled in DSDM. We compared
12-month retention in ART between the periods before
(pre-intervention) and after (post-intervention) the
implementation of eight DSDMs in Mozambique, with the
post-intervention period including a combination of

DSDMs along with the conventional services offered in the
pre-intervention period. This approach enabled us to measure
the impact both for people enrolled in DSDMs and for those
not enrolled, thus generating evidence on the impact for all
individuals receiving HIV treatment regardless of their
enrolment in DSDMs.

Implications of all the available evidence

Findings from this study suggest that DSDMs are effective in
improving retention in ART for all individuals receiving

HIV treatment, regardless of whether they are enrolled in
DSDMs. The results support the hypothesis that DSDMs are
beneficial for both the health system and the people enrolled in
HIV treatment, by optimising efficiencies in HIV services
through reducing unnecessary visits and redirecting resources
to those who need them the most.

DSDMs at the national level for all individuals enrolled
in ART, regardless of their enrolment in DSDMs, has not
been studied previously.

In this study, our primary aim was to measure the effect
of the DSDMs in Mozambique on retention in treatment
12 months after ART initiation, and our secondary aim
was to explore the effect of COVID-19 on this outcome.

Methods
Study design
We used an uncontrolled interrupted time-series design
to compare the outcome (the proportion of individuals
retained in ART 12 months after initiation) before and
after the nationwide implementation of the eight DSDMs
(table 1). The package of service delivery in the pre-
intervention period was the conventional model of care,
consisting of individual one per month scheduled
appointments for clinical observation and medication
prescription and dispensation, and in the post-
intervention period it was a combination of the
conventional model (for individuals ineligible or
unwilling to enrol in DSDMs) and the eight DSDMs. A
12-month roll-out period between the pre-intervention
and post-intervention periods was included to account
for the lag for the outcome to be observed.

For both primary and secondary aims, the pre-
intervention period for DSDMs (considering the dates of
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Who (service provider) When (frequency) Where (place)

Adherence clubs, managed by health-care workers (group size 15-30)*

ART adherence support Counsellor, peer educator, or Quarterly Selected space in health facility
community health worker

Clinical observation Nurse Twice ayear Selected space in health facility

ART dispensing Nurse Monthly or quarterly Selected space in health facility

Sample collection for laboratory tests Nurse Twice ayear Selected space in health facility

Community ART groups, managed by clients (group size 3-6)t

Peer support Client Monthly Community

Clinical observation Clinician Variable Observation room

ART dispensing Pharmacist or pharmacy technician Monthly Pharmacy

Sample collection for laboratory tests Laboratory technician Twice ayear Laboratory

Family-approach, managed by health-care workers (group size varies)+

Clinical observation Clinician Variable Observation room

ART dispensing Pharmacist or pharmacy technician Monthly Pharmacy

Sample collection for laboratory tests Laboratory technician Twice ayear Laboratory

Fast-track (individual)§

Clinical observation Clinician Twice ayear Observation room

ART dispensing Pharmacist or pharmacy technician Monthly or quarterly Pharmacy

Sample collection for laboratory tests Laboratory technician Twice ayear Laboratory

05 for AFHS (individual)q]

ART adherence support Counsellor, peer educator, or nurse Quarterly AFHS sector in health facility

Clinical observation

AFHS nurse

Monthly or twice ayear

AFHS sector in health facility

ART dispensing AFHS nurse Monthly or twice ayear AFHS sector in health facility

Sample collection for laboratory tests AFHS nurse Twice ayear AFHS sector in health facility

0SS for MCH services (individual)||

Clinical observation MCH nurse Monthly MCH sector in the health facility

ART dispensing MCH nurse Monthly MCH sector in the health facility
Sample collection for laboratory tests MCH nurse Monthly MCH sector in the health facility

0SS for tuberculosis services (individual)||

Clinical observation Tuberculosis sector nurse Monthly Tuberculosis sector in the health facility
ART dispensing Tuberculosis sector nurse Monthly Tuberculosis sector in the health facility
Sample collection for laboratory tests Tuberculosis sector nurse Twice ayear Tuberculosis sector in the health facility
3MMD (individual)**

ART pick-up Pharmacist or pharmacy technician Quarterly Pharmacy

AFHS=adolescent-friendly health services. ART=antiretroviral therapy. MCH=maternal and child health. 0SS=one-stop shop. 3MMD=3-month antiretrovirals dispensing.
*Requires additional staff for activities coordination and implementation; ART dispensing depends on stock in health facility. tRequires additional staff for coordination and
implementation; group members take turns visiting health facility for clinical observation; all members must be observed and have laboratory tests done at least twice a year;
ART for all group members dispensed monthly to member who visits the health facility. $All family members’ appointments scheduled for same day; visits take place
monthly, quarterly, or twice-yearly depending on presence and age of children and clinical condition of all family members. §Can be implemented in isolation or combined
with 3MMD; ART dispensed monthly in health facilities unless combined with 3MMD. qClinical observation depends on client’s needs; ART dispensing depends on stock in

the health facility. [JAll HIV services provided by nurses. **Only in combination with fast-track.

Table 1: Summary of eight differentiated service delivery models for HIV treatment implemented in Mozambique

the outcome measurement) was from Jan 1, 2017, to
Nov 30, 2018, and the roll-out period was from Dec 1, 2018,

number 634/CNBS/20) and the University of Washington
Institutional Review Board (Seattle, WA, USA,; reference

to Nov 30, 2019. For the primary analysis, the post- number FWA#00006878).
intervention period was from Dec 1, 2019, to June 30, 2021.
For the secondary analysis of the effect of COVID-19 Dataand procedures

on the outcome, the post-intervention period included Client data (sex [extracted from medical records and
the period without COVID-19 from Dec 1, 2019, to assigned at birth], age, dates of ART initiation, follow-up
March 31, 2020, and the period with COVID-19 from visits, medication pick-up, and treatment status)
April 1, 2020 (beginning of the COVID-19 response were extracted from the Mozambique ART database
measures in Mozambique) to June 30, 2021. (MozART), which is a facility-level electronic tracking

This work was approved by the Mozambique National system containing individual data for individuals
Ethics Committee (Maputo, Mozambique; reference enrolled in HIV treatment.® MozART data are available
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for individuals on ART starting from 2012; however, in
the main analysis we only included data from facilities
providing ART from Jan 1, 2016 onwards, when the
WHO test and treat strategy was introduced, to ensure
comparable pre-intervention and post-intervention
periods in terms of conventional treatment delivery other
than DSDMs implementation. Additionally, we only
included facilities that were providing ART at the start of
DSDM implementation (Dec 1, 2018). Power calculations
are presented in appendix 2 (p 1). The inclusion
criteria (for the primary analysis) is health facilities
using the electronic tracking system that feeds
MozART and offering ART in the beginning of the
study period in January, 2016. MISAU provided admin-
istrative approval to use client data (reference number
1984/GMS/002/2020); client informed consent was not
required by The Mozambique National Ethics Committee
as the study is a secondary analysis of routine programme
data without any identifying information.

We constructed client cohorts on the basis of ART
initiation month, from Jan 1, 2016, to June 30, 2020. For
the primary outcome, in accordance with national
guidelines, we defined clients as retained in ART if, after
12 months of ART initiation, they had not stopped
treatment and were not deceased, transferred to another
health facility, or lost to follow-up (ie, had not missed a
clinical or antiretroviral refill visit up to and including the
last scheduled visit before the end of the 12-month
period).” A missed visit status was assigned if a client did
not have contact with the health facility during a 60-day
window around each visit (ie, they were at least 60 days
late for a clinical visit or refill; 60 days is the period used
in MISAU guidelines®); we did not account for clients
who sought care at a new facility without filing formal
transfer documentation (ie, silent transfers, treated as
lost to follow-up). If the 60-day window around the last
scheduled visit before the censor date for the 12-month
period was not completed, the previous visit was
considered to ascertain the outcome. The status deceased,
transferred out, and stopped treatment were retrieved
from the database.

Statistical analysis

We used descriptive statistics to summarise client
demographics during the study period. For the primary
and secondary analyses, we used segmented regression
by fitting a generalised estimating equation (GEE) model
with an independence working correlation structure and
cluster-robust standard errors to account for clustering
at the health facility level and for possible informative
cluster size.”” For the primary analysis, we assumed a
change in the slope from the pre-intervention period to
the roll-out period and from the roll-out period to the
post-intervention period, and no immediate level change
between pre-intervention and roll-out periods, but an
immediate level change between the roll-out and post-
intervention periods. In addition, for the secondary
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analysis, we assumed a slope change and an immediate
level change between the post-intervention period
without COVID-19 and the post-intervention period with
COVID-19. Models for the primary analysis (model 1)
and secondary analysis (model 2) were fitted as follows:

Model 1: m;, =B+ B, x (time) + B, x (time since roll-out)
+B;x(DSDM) + 3, x (time since DSDM)

Model 2: ;=B + B, x (time) + B, x (time since roll-out)
+B;%(DSDM) + 3, (time since DSDM)
+B5x (COVID-19) + 3¢ x (time since
COVID-19)

In these models, m,, is the proportion of individuals (i)
with 12-month retention in ART at a health facility (h) at
a given time (t); "time" is a continuous variable for time
of outcome measurement in months starting from
January, 2017; "time since roll-out" is a continuous
variable for time in months with values starting from
December, 2018 (beginning of the roll-out period) and a
value of zero before that; "DSDM" is a dummy variable
with a value of one during the implementation of DSDMs
and zero before that; "time since DSDM" is a continuous
variable for time in months with values starting from
December, 2019 (beginning of the post-intervention
period) and a value of zero before that; "COVID-19" is a
dummy variable with a value of 1 during the period of the
COVID-19 response measures and zero before that;
"time since COVID-19" is a continuous variable for time
in months with values starting from April, 2021
(beginning of the COVID-19 response measures in
Mozambique) and a value of zero before that; f, is the
estimated baseline 12-month retention in Jan 1, 2017; 3, is
the estimated monthly change (ie, the average change
per month during the period, or the trend) in retention
before DSDMs; B, is the estimated monthly change in
retention during roll-out, compared with the trend in the
pre-intervention period; f, is the estimated immediate
change in level in retention from the roll-out period to
post-DSDM period; B, is the estimated monthly change
in retention in the post-intervention period, compared
with the trend in the roll-out period; 3 is the estimated
immediate change in retention from the pre-COVID-19
period to the COVID-19 period; and f; is the estimated
monthly change in retention during the post-intervention
period with COVID-19, compared with the trend in the
post-intervention period without COVID-19. The post-
intervention trend in retention was estimated by adding
the coefficients associated with time before intervention,
time during roll-out, and time after intervention (ie, the
sum of B, B, and f,). The post-COVID-19 trend in
retention was estimated by adding the coefficients
associated with time before intervention, time during
roll-out, time post-intervention without COVID-19, and
time post-intervention with COVID-19 (ie, the sum of 3,

B, B, and B).

See Online for appendix 2
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Given that we used an interrupted time-series design,
the effect of the DSDMs was calculated as the
percentage point difference between the estimated
12-month retention that was based on the modelled
trend from the data, and the estimated 12-month
retention that was based on the counterfactual trend, at
the end of the study period, as recommended for time-
series analysis.?? We defined the counterfactual trend
as the expected trend if the DSDMs had not been
implemented, as: m,=f,+f,x(time). 95% CIs were
obtained on the basis of robust standard errors of the
regression parameters. For linear combination of the
coefficients the delta method was used to derive
standard errors.

For the primary analysis we included sex and age
groups (children, age 0-14 years; adolescents and young
adults, age 15-24 years; and adults, age =25 years) as
effect modifiers. These age categories were used in
accordance with the country’s age categorisation for
HIV reporting.”” We first added these variables as
interaction terms in the main model and then stratified
all the data by sex, and all the data by age.

We conducted sensitivity analyses exploring: the
behaviour of the pre-intervention trend in 12-month
ART retention, comparing the trend for individuals who
started ART in the period before (Jan 1, 2012 to
Dec 31, 2015) and after (Jan 1, 2016 to Nov 30, 2018)
introduction of the test and treat strategy; modelled
trends based on individuals who started ART since
Jan 1, 2012; and a constant counterfactual trend at
the level of the last measurement of retention (ie, the
retention rate in the last month before DSDMs) in
the pre-intervention period, using data for individuals
starting ART from Jan 1, 2016 onwards.

All analyses were done with R statistical software
(version 4.2). We considered statistical significance to be
a p value of less than 0-05.

Role of the funding source
There was no funding source for this study.

Results
On Dec 1, 2018 (when DSDM implementation began),
MozART contained data for 742 (51-0%) of the 1455 health
facilities providing ART in Mozambique during the
study period. Of these facilities, 613 (82-6%) offered ART
at the beginning of the study period (Jan 1, 2016) and
were included in the analysis. 276 (45-0%) facilities were
in the northern region, 110 (17-9%) were in the central
region, and 227 (37-0%) were in the southern region.
460 (75-0%) facilities were in rural locations as defined
by the Ministry of Health. Across the 613 facilities
between Jan 1, 2016, and June 30, 2020, 1131118 people
initiated ART, of whom 79178 (7-0%) were children,
226224 (20-0%) were adolescents and young adults, and
825716 (73-0%) were adults at the time of starting ART.
731623 (64-7%) were female and 399495 (35-3%) were
male. There was no apparent change in the distribution
of sex and age at ART initiation over time (figure 1).
Modelled trends in 12-month ART retention during the
study periods, overall and by sex and age, are provided in
table 2. At baseline (Jan 1, 2017), the estimated 12-month
retention was 67-4% (95% CI 65-8 to 68-9). There was a
negative mean monthly change in mean retention rate
during the pre-intervention period (-0-4 percentage
points, 95% CI —0-5 to —0-4) and roll-out period
(-0-7 percentage points, -0-9 to —0-6). This negative
trend was followed by a positive immediate change
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Figure 1: Demographic characteristics of the study population
*Including data up to Dec 31, 2020 for comparability with other years.
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January, 2017: baseline February, 2017, to December, 2018, to December, 2019: December, 2019,
12-month retention on November, 2018: November, 2019: immediate changet from to June, 2021: post-
ART, % pre-DSDMs period trend*, roll-out period trend*, roll-out period to post- DSDMs period trend*,
percentage points percentage points DSDM:s period, percentage percentage points
points
Overall 67-4% (65-8to 68-9) -0-4 (-0-5t0 -0-4) -0-7 (-0-9t0 -0-6) 6-8 (5:5to 8-0) 0-7 (0-6t0 0-9)
Sex
Female  67-3% (657 to 68-9) -0-4 (-0-4t0-0-3) -07 (-0-9t0 -0-5) 65(53t077) 07 (0-6t0 0-8)
Male 67-3% (656 to 69.0) -0-6 (-0-7to -0-5) -0-8 (-11t0-0-6) 71(55t087) 0-8 (0-9t0 1-0)
Age, years
0-14 657% (637 to 67-7) -0-2 (-0-3t0-0-1) -11(-1-3t0-0-8) 71(4-8t093) 0-3 (010 0-5)
15-24 627% (60-8 to 64.7) -0-5 (-0-6 t0-0-4) -0-8 (-11t0-0-6) 7-1(5:3t0 8:9) 09 (0-8t01-1)
225 68-8% (67-2t070-4) -0-4 (-0-5t0 -0-4) -0-7 (-0-9to-0-5) 6-7 (5-4t0 8-0) 0-7 (0-6t0 0-9)
Values in parentheses are 95% Cls. ART=antiretroviral therapy. DSDMs=differentiated service delivery models. *Slope mean change per month. tChange from the end of the
previous period to the first month of the post-intervention period.
Table 2: Modelled trends of 12-month retention in ART by study period

(ie, change in level) from the roll-out period to the post-
intervention period (6-8 percentage points, 5-5 to 8-0)
and a positive month-to-month change during the post-
intervention period (0-7 percentage points, 0-6 to 0-9).
The stratified analysis shows similar trends by sex or age,
although with different magnitudes.

The 12-month ART retention time series starting on
Jan 1, 2017 and ending on June 30, 2021, overall and
independently stratified by sex and age, are presented in
figure 2. Although we observed a difference in the
magnitude of changes in trends over time, all groups had a
similar steady negative trend in the pre-intervention
period, a positive immediate change from the roll-out
period to the post-intervention period, and a steady positive
trend in the post-intervention period. Stratification by sex
and age combined is presented in appendix 2 (p 2).

We compared the difference in 12-month retention
in ART between the model including DSDM imple-
mentation and the counterfactual model without
DSDM implementation. Overall, the introduction of
DSDMs was associated with an estimated increase of
245 percentage points (95% CI 21-1to 28-0) in retention
by the end of the study period (table 3). By age, we
observed the smallest estimated effect in children
(6-1 percentage points, 1-3 to 10-9) and the largest in
adolescents and young adults (28-8 percentage points,
24-2 to 33-4). By sex, we observed a larger estimated
effect in males (29-7 percentage points, 25-6 to 33-7).

In secondary analysis of the effect of COVID-19, the
estimated baseline 12-month retention in ART and the
pre-intervention trend were the same as in the primary
analysis. The estimated immediate change in level from
the roll-out period to the post-intervention period without
COVID-19 was 3-62 percentage points (95% CI
2-44 10 4-79) and the estimated mean monthly change in
retention during the post-intervention period without
COVID-19 was 1-36 percentage points (0-88 to 1-84).
We observed a negative immediate change in level from

www.thelancet.com/hiv Vol 10 October 2023

the post-intervention period without COVID-19 to the
post-intervention period with COVID-19 (-0- 28 percentage
points, —1-60 to 1-05), and a positive (but lower, compared
with pre-COVID-19) mean monthly change in retention
during the post-intervention period with COVID-19
(0-66 percentage points, 0-49 to 0-83). Figure 3 shows the
time series for 12-month retention in ART. The estimated
12-month retention in ART at the end of the study period
in the presence of COVID-19 was 68-1% (95% CI 66-0 to
70-2); in the counterfactual scenario without COVID-19,
this rate was 78-1 (70-1to 86-1). Thus, the overall effect of
COVID-19 on 12-month retention in ART was a decrease
(-10-0 percentage points, —18-2 to —1-8).

In sensitivity analysis exploring the trend in 12-month
ART retention before and after introduction of the test
and treat strategy, we observed a monthly change of
0-01 percentage points (95% CI —0-01 to 0-01) before its
introduction, and—0- 33 percentage points (-0-42to—0- 24)
after (appendix 2 p 3). Additionally, compared with the
primary analysis, we observed a smaller magnitude of the
overall effect of DSDMs on 12-month ART retention with
the inclusion of client data since 2012 (10-8 percentage
points, 8-2 to 13-5), and with the assumption of a
constant counterfactual trend at the level of the last
measurement of retention in the pre-intervention period
and using client data since 2016 (11-3 percentage points,
-9-3 10 13-4; appendix 2 p 4).

Discussion

Our analysis of data from 613 health facilities across
Mozambique indicated a positive impact of DSDM imple-
mentation on 12-month ART retention (24-5 percentage
point increase) compared with the pre-implementation
trend.

These findings support results from previous studies of
individual DSDMs in Mozambique that reported
decreases in loss to follow-up among individuals enrolled
in community ART groups and adherence clubs.***
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Figure 2: Interrupted time-series analysis of 12-month retention in ART with time, overall and by sex and age, to study the effect of DSDMs

The trend in 12-month ART retention was assessed before (pre-intervention) and after (post-intervention) the introduction of eight DSDMs in Mozambique, with an intermediary 12-month roll-out
period. The counterfactual trend was defined as the expected trend if the DSDMs had not been implemented. The shaded regions around the trend line is the 95% Cl. ART=antiretroviral therapy.
DSDM=differentiated service delivery model.

Estimated modelled
12-month retention by the
end of the study period*, %

Estimated counterfactual
12-month retention by the
end of the study period*t, %

Overall effect of the DSDMs
on 12-month retention,
percentage points

Overall 68-6% (66-6-70-6) 44-0% (40-8-47-3) 24.5(21-1-28-0)
Sex
Female 70-3% (68:3-72-2) 48-5% (45-3-51-7) 21-8 (18-4-25-2)
Male 65-8% (63-7-68-0) 36-2% (32:4-40-0) 297 (25:6-33-7)
Age, years
0-14 60-2% (57:7-62-6) 54-0% (49-7-58-4) 6-1(1-3-10-9)
15-24 65-0% (62:5-675) 36:2% (32:0-40-3) 28-8 (24-2-33-4)
>24 70-1% (68-2-72-1) 453% (42-0-48-6) 24-8 (21-4-28-2)

Values in parentheses are 95% Cls. ART=antiretroviral therapy. DSDMs=differentiated service delivery models.
*By June 30, 2021. tThe counterfactual trend was defined as the expected trend if the intervention had not been
implemented.

Table 3: Overall effect of DSDMs on 12-month retention in ART

Other studies reporting on specific models compared with
conventional treatment delivery in Africa found retention
in care with DSDMs to be generally within 5% of that in
conventional care.” However, studies in Kenya and South
Africa reported high loss to follow-up in adherence clubs.”
In our study, DSDMs were not studied individually but as
an intervention package including the eight DSDMs;
therefore, our results are not discriminated by model.
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The effect of DSDMs was modified by sex and age. The
male population had greater improvements in retention
than the female population, which might be because
adult males had worse baseline ART retention and
DSDMs address challenges that are greater among adult
males (such as engagement in outside work that results
in missed visits).””* In addition to the advantageous
treatment schedule of DSDMs, adherence clubs and
community ART groups provide an opportunity to
interact with peers in an empowering environment,
which affirm masculinity.” Our estimates showed a
lower effect on children compared with adolescents and
adults. Children are less likely to be diagnosed with HIV
and enrolled in ART, and are less likely to achieve viral
suppression, and they have lower engagement in
DSDMs,®* which could explain the lower estimated
effect we observed in this age group, and highlights the
need to develop and implement DSDMs for children.”?

COVID-19 had an immediate and sustained negative
effect on 12-month retention in ART. Although there was
no change in the reporting system due to COVID-19,
MISAU reported an abrupt increase in the number of
missed visits for individuals enrolled in ART early in the
COVID-19 pandemic,” when epidemic control measures
were implemented (including temporarily interrupting the
group models of adherence clubs and community
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ART groups, and loosening eligibility criteria for enrolment
in fasttrack and 3-month antiretrovirals dispensing
models to reduce visit frequency, aiming to limit COVID-19
transmission in health facilities). The changes in DSDMs
enrolment, and both the fear of being exposed to
COVID-19 and the misconception that compliance with
the government’s stay-at-home mandate included not
visiting the health facility for scheduled visits, might
explain the observed decrease in 12-month retention.
Nevertheless, for individuals who missed visits, alternative
antiretroviral delivery models were offered, including
mobile brigades and community dispensing, but there are
no data on which individuals benefited from these
models.*® Finally, the analysis of COVID-19 impact was
exploratory, and the counterfactual scenario for impact
calculation was estimated on the basis of only four
measurements in the post-intervention period without
COVID-19 (from December, 2019, to March, 2020), which
are insufficient to confidently estimate a trend in an
interrupted time series.

Strengths of our study include the large amount of data
from both rural and urban public health facilities from
all 11 provinces of the country (which is likely to
adequately reflect the national experience with HIV
treatment in Mozambique), and the large number of
timepoint measurements that enabled us to confidently
estimate underlying trends in ART retention before and
after the intervention.

To our knowledge, the study design we applied
was the best option to conduct this post-nationwide
implementation evaluation, aiming to measure the impact
for all individuals enrolled in ART. A controlled interrupted
time-series design could not be used because, firstly,
individuals not enrolled in DSDMs could not be used as a
control group because they were part of the group of
interest, given that we meant to measure the impact for all
people enrolled in ART, and, secondly, all health facilities
were supposed to introduce DSDMs and facilities that did
not introduce DSDMs (due to logistical reasons) were
systematically different from implementing facilities,
given that they were not ready to start the implementaton
of DSDMs. An uncontrolled interrupted time-series
design has inherent challenges in accurately estimating
the counterfactual trend as it is influenced by measure-
ment points and secular events. We addressed these
challenges by including sufficient measurement points to
improve the precision of the estimated trend and by
limiting our analysis to a period when secular events were
expected to have been minor. Nevertheless, it is still
possible that our counterfactual does not reflect what would
happen in the absence of the DSDMs. We therefore
conducted sensitivity analyses. Firstly, we explored the
outcome pattern before and after introduction of the
WHO test and treat strategy, to exclude the possibility of
an underlying improvement in retention before DSDM
implementation. Secondly, we used an extension of the
data measurement period to estimate the counterfactual.
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Figure 3: Interrupted time-series analysis of 12-month retention in ART with time to study the effect of

CoviD-19

COVID-19 response measures were implemented in Mozambique from April 1, 2020, during the post-intervention

phase of the eight differentiated service delivery models in Mozambique. The shaded areas are 95% Cls. The

counterfactual line post-roll-out is an extension of the estimated model before the COVID-19 period.

ART=antiretroviral therapy.

Finally, we assumed no change in the counterfactual from
the last pre-DSDM measurement point. Including client
data since 2012 (before test and treat) in the counterfactual,
or assuming no change in the counterfactual over time,
led to a smaller magnitude of the estimated effect of
DSDMs compared with the primary analysis, which is
explained by the positive trend in ART retention before
the test and treat period, and the fact that we did not
allow the outcome to worsen over time, respectively.
Nevertheless, the estimated impact in these two sensitivity
analyses was an increase of at least 10 percentage points in
12-month ART retention. The reason as to why the
retention trend turned negative after the introduction of
test and treat (appendix 2 p 3) should be explored in the
context of studying the test and treat strategy.

Other challenges include silent transfers and different
visit spacing between conventional care and some
DSDMs. Given that we could not identify silent transfers,
they were treated as loss to follow-up and new enrolments
in the health facility of origin and destination, respectively;
however, we did not expect this non-differential
misclassification to affect the results. Regarding visit
spacing, the adherence clubs, fast-track, and 3-month
antiretrovirals dispensing models are the ones with fewer
scheduled visits and might result in less missing visits
(the purpose of these models). Our approach to retention
ascertainment relied on visit schedule compliance (rather
than visit frequency), which we believe will have reduced
bias in the results.

Finally, an important limitation of our study is the
limited data availability, which has previously been
identified as a challenge for evaluating the impact of
DSDMs in sub-Saharan Africa.”” When this study was
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done, there was a weak DSDMs reporting system in the
country, which undermined the possibility to stratify
results by DSDM enrolment status. Nevertheless, the data
were adequate to assess the overall impact of DSDMs on
ART retention for all individuals enrolled in ART in
participating facilities in Mozambique.

In conclusion, our models indicated that the
implementation of eight DSDMs positively impacted
12-month retention in ART in Mozambique, and that
COVID-19 negatively influenced retention. Although
these findings contribute to closing the knowledge gap on
the impact of DSDMs in sub-Saharan Africa, care should
be taken in generalising results to other country contexts.
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