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Abstract

Introduction
The differentiated service delivery (DSD) model, characterized by early antiretroviral 
therapy (ART) initiation, is supported by peer educators to enhance treatment adherence 
to improve retention in care among People Living with HIV (PLHIV). The study assessed 
effect of the DSD model on retention among PLHIV in  Kigali City, Rwanda.
Methods
A retrospective cohort study design was used to evaluate the effect of the DSD model on 
retention by comparing pre- and post-DSD cohorts of  976 ART-naïve PLHIV aged  ≥ 17 
years who initiated ART between 2014 and 2019.  To assess the effect of the DSD model 
on retention, we used multivariable logistic regression models to estimate the adjusted 
odds ratio (aOR) and the corresponding 95% confidence intervals (CI). Covariates, namely 
demographics, body weight, immunological status, and adherence, were included in the 
multivariable model.
Results
Of 976 participants evaluated,  903 participants  (92.5%) were retained in care. While the 
DSD model did not significantly affect retention in care [aOR = 1.11, (95% CI: 0.67 – 1.85), 
p = 0.675)], adherence ≥ 90% was strongly associated with higher retention [aOR = 2.20, 
(95% CI: 1.31–3.68), p = 0.003).
Conclusion
These findings align with the latest literature, showing comparable retention patterns 
before and after introducing the DSD. 
Rwanda J Med Health Sci 2025;8(1):6-16
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Introduction

In June 2016, the World Health Organization 
(WHO)  updated the global guidelines for 
HIV treatment by approving lifelong ART 
for PLHIV regardless of CD4 count.[1] This 
approach is called treat all or test-and-
treat and is supported by various studies 
which have proven that early initiation of 
antiretroviral therapy (ART) leads to better 
retention in clinical care in comparison to 
late initiation.  Furthermore, the approach 
aims at achieving universal coverage of ART 
while streamlining the operational demands 
of HIV programming.[1]

Starting July 1, 2017, the Rwanda Ministry 
of Health aligned HIV prevention, treatment 
and care guidelines with WHO standards 
through the Differentiated Service Delivery 
(DSD) model, ensuring prompt ART 
initiation within seven days and customized 
patient appointments.  The DSD model 
aims to reduce service-related costs without 
additional strain on healthcare costs.[2] 
Under the DSD model, at 18 months of follow-
up, patients are categorized as established 
on ART or stable (two consecutive viral loads 
below 200 copies/ml and ≥90% adherent, 
among other criteria) and unestablished 
on ART or unstable (when not meeting 
stable criteria).  Stable patients enjoy less 
intensive services for up to six months, 
while unstable receive more intensive 
services.  Peer educators offer moral and 
psychological support to PLHIV enhancing 
treatment adherence and retention monthly 
in specific catchment areas between visits 
to health facilities.[3]

As stated previously, one of the components 
of the DSD model is the early initiation of 
ART following HIV diagnosis.[1] There has 
been conflicting evidence on loss to follow-
up (LTFU) under the umbrella of early ART 
initiations.  While some studies showed 
early ART initiation is associated with 
LTFU, others found no association.[4-5]  A 
systematic review explored 37 DSD models 
from 11 African countries, with only 28% of 
the models comparing clinical outcomes

with standard of care. This review showed 
that retention and viral load suppression 
were similar for the programs that used 
DSD models compared to standard of care.  
However, retention estimates were higher 
for the DSD models that did not provide 
comparison groups.[6] A study conducted 
in Mozambique after introducing the  DSD 
model reported a 12-month retention rate of 
82.2%, and the DSD model was associated 
with an increased likelihood of retention 
compared to the standard of care.[7]

Maintaining retention in care is paramount 
for PLHIV to consistently receive treatment, 
aiding in viral load suppression and 
epidemic control.  Suboptimal and poor rates 
of retention are associated with viral load 
rebound following viral load suppression,[8] 
and viral load rebound is a known risk 
factor for treatment failure,[9] and increases 
the risk of HIV transmission, and morbidity 
and mortality for individual patients.  Poor 
retention can potentially undermine the 
Joint United Nations Programme on HIV/
AIDS (UNAIDS)’s bold goals to ensure that 
95% of individuals living with HIV are aware 
of their status, 95% of those aware are 
receiving treatment, and 95% of those on 
treatment achieve viral load suppression.
[10] In this study, we explored the impact 
of the DSD model on long-term retention 
patterns beyond 12 months among PLHIV 
before and after the rollout of the DSD model 
in Rwanda.

Methods

Study Design and Setting
We used a retrospective cohort study design 
to assess the impact of a DSD model of care 
among PLHIV in Kigali, Rwanda.  The study 
was conducted in 28 health centres in Kigali 
City, providing HIV testing, counselling, and 
ART.

Study population and eligibility criteria
The study population included two cohorts 
of adult PLHIV aged 17 years or older who 
were ART-naïve and either initiated ART 
before the DSD model (“unexposed” to 
intervention) or after the introduction
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patient demographics and clinical data. This 
included ART-related data such as initiation 
date, regimens, side effects and adherence 
to appointments and drugs.[13]

Definition of Variables
The primary outcome was retention, defined 
as patients known to be alive and on 
treatment from initiation on ART up to 24 
months of follow-up and having sought care 
within six months before the study.[14,15] 
Loss to follow-up was defined as missing 
a scheduled ART clinic appointment by 
over 90 days with no documented cause.
[15,16] Adherence was based on self-
report as indicated in the patient files and 
measured based on the 30-day recall.  It was 
calculated as the proportion of pills taken 
to the number prescribed within 30 days.
[17] Adherence levels of at least 90% were 
considered adherent, while less than 90% 
was considered non-adherent.[18]
The main exposure of interest was the 
DSD model.  We defined patients exposed 
to the DSD model as those initiated on 
ART regardless of their CD4,[1] without an 
extended counselling period, and unexposed 
to DSD for those who initiated ART based 
on CD4 count with extended counselling 
periods.  Other variables were evaluated, 
including age, gender, HIV disclosure 
status, WHO stages, baseline CD4 count, 
body mass index, and treatment adherence.

Data processing, study variables and 
Statistical analysis
Our primary objective was to determine 
the effect of the DSD model on 24-month 
retention among PLHIV receiving ART in 
selected Kigali City facilities in Rwanda.  The 
prevalence and 95% confidence intervals 
(CI)  at a significance level  (alpha) of 0.05 for 
retention were computed as a proportion of 
persons sampled  We compared categorical 
participant characteristics by the status of 
retention using the chi-square or Fisher's 
exact tests where appropriate for continuous 
variables. The effect of the DSD model 
on retention was assessed using logistic 
regression models. First, we fit bivariate 
logistic regression models.
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of DSDM (“exposed” to intervention).  The 
first cohort received the traditional standard 
of care, initiated ART based on their CD4 
count, with an extended counselling period 
and clinical follow-up appointments for 
medication pick-up every one to three 
months.  The cohort consisted of PLHIV, 
who initiated ART between February 1st 
and April 30th, 2014, and were followed for 
24 months until April 30, 2016. The second 
cohort of PLHIV was exposed to the DSD 
model, initiated ART regardless of their CD4 
count within one to seven days, without 
extended counselling sessions, and had 
clinical follow-up appointments for drug 
pick-up every three to six months.  This 
cohort consisted of PLHIV, who initiated 
ART between Feb 1 and April 30, 2017, and 
were followed for 24 months until Apr 30, 
2019.  The PLHIV who were younger than 
18 years, and not on ART.

Sample size and sampling procedures
There was no consistent retention data 
beyond 12 months since the inception of 
DSDM in Rwanda. Data from other East 
African countries reported  12-month  lower 
retention rates ranging between 89.7% - 
89.9% in Uganda and Kenya after test and 
treatment.[11] Prior data from Rwanda 
showed a 12-month retention rate of 94% 
after test and treatment.[12] It was assumed 
that the retention rate beyond 12 months 
would be reduced to 89% after DSDM. To 
detect a 5% percent retention rate beyond 
12 months among PLHIV before and after 
the initiation of test and treat, at an alpha of 
0.05, we needed at least 976 patients.

Data Collection instruments, procedures, 
and quality control
Data were collected from May to July 
2022.  Qualified nurses and data managers 
already practising in HIV clinics performed 
chart abstraction.  We trained these data 
collectors to ensure they comprehended 
and adhered to principles of privacy and 
confidentiality. A data collection template 
designed for adults which was initially used 
by the AIDSRelief program to assess patient 
retention and viral load retention, was 
modified and employed to gather
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Then, all variables that were significantly 
associated with outcome, along with factors 
that are plausibly associated with outcome, 
were included in the final multivariable 
models.  Dummy variables were created for 
missing data.  All analyses were conducted 
in SAS 9.4 (Cary, NC).

Ethical considerations
Data collection was conducted by qualified 
and already practising nurses and data 
managers in HIV Clinics. Data collectors 
were trained on privacy and confidentiality.
No patient identifiers were used. The 
database was double-entry password-
protected datasheets. Only research team 
members had access to the database, which 
will be destroyed six months after the last 
publication. The University of Rwanda, 
College of Medicine and Health Sciences 
Institutional Review Board approved the 
study, and ethical clearance was obtained 
from the Rwanda National Ethics Committee

under Approval Notice No. IRB # 00001497 
of IORG0001100. We used anonymized 
patient files kept by the health facilities.  
Rwanda Biomedical approved the use of 
patient files.  Rwanda National Ethics waived 
the patient consent since the patients 'files 
were de-identified.

Results

General characteristics of the study 
population
A total of 976 participants were evaluated, 
461(47.5%) initiated ART after the 
introduction of the model. The median 
age was 37 years [interquartile range 
(IQR) 32-43 years, and 648 (66.4%) were 
females. A total of 427 (43.7%)    had no 
formal education.  At baseline, 658 (67.4%) 
had CD4 count of  ≥200c/mm3 , and 619 
(63.4%) had an adherence assessment of ≥ 
90%. Overall, and 92,5% were retained in 
care, 588 (60.3%) had ever disclosed their 
HIV status. (Table 1). 
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Table 1. Characteristics of people living with HIV receiving care from 28 facilities 
in Rwanda 2014-2019

Characteristics All

n = 976

Retained

n (903)

LTFU

n = (73)

p-value

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

DSD
 No 510 (52.5) 469 (52.2) 41 (56.2) 0.419
 Yes 461 (47.5) 429 (47.8) 32 (43.4)
 Missing 5 (0.05)
Age, median (IQR) 37 (32 – 43) 37 (32 – 43) 36.5 (32 – 44) 
Age
 17 – 24 24 (2.5) 22 (2.4) 2 (2.7) 0.418
 25 – 34 328 (33.6) 301 (33.3) 27 (37.0)
 35 – 44 412 (42.2) 387 (42.9) 25 (34.2)
 45 – 54 131 (13.4) 117 (13.0) 14 (19.1)
 ≥55 81 (8.3) 76 (8.5) 5 (6.8)
Gender
 Female 648 (66.4) 598 (66.3) 50 (68.5) 0.702
 Male 327 (33.5) 304 (33.7) 23 (31.5)
 Missing 1 (0.1) 1 0
Education
 No education 427 (43.7) 386 (44.0) 41 (57.7) 0.126
 Primary 418 (42.8) 395 (45.0) 23 (32.4)
 Secondary 97 (9.9) 90 (10.3) 7 (9.9)
 Tertiary 7 (0.7) 7 (0.8) 0 (0.0)
 Missing 27 (2.8) 25 2

Abbreviations: DSD indicates the differentiated care model; BMI indicates body mass index; WHO indicates World 
Health Organization; HIV indicates Human immunodeficiency virus; LTFU lost to follow up



Factors associated with retention: 
Bivariate analysis
On bivariate analysis, compared to those 
without formal education, those who had 
primary education had increased odds of 
being retained in care (OR = 1.79;95%CI, 
1.06 – 3.06) (Table 2).  Participants who 
had an adherence assessment of ≥ 90% had 
higher odds of being retained in care
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Table 1. Continued

Characteristics All

n = 976

Retained

n (903)

LTFU

n = (73)

p-value

n (%) n (%) n (%)
HIV status 
disclosed
 No 384 (39.3) 359 (39.9) 25 (34.7) 0.388
 Yes 588 (60.3) 541 (60.1) 47 (65.3)
Missing 4 (0.4) 3 1
BMI
 Underweight 104 (10.6) 92 (10.9) 12 (18.2) 0.237
 Normal weight 576 (59.0) 535 (63.2) 41 (62.1)
 Overweight 178 (18.2) 167 (19.7) 11 (16.7)
 Obese 55 (5.6) 53 (6.3) 2 (3.0)
 Missing 63 (6.4) 55 7
Initial WHO stage
 I 737 (75.5) 686 (85.4) 51 (77.3) 0.036*
 II 91 (9.3) 84 (10.5) 7 (10.6)
 III 38 (3.9) 30 (3.7) 8 (12.1)
 IV 3 (0.3) 3 (0.4) 0 (0.0)
 Missing 107 (11.0) 100 7
Recent WHO stage
 I 799 (81.9) 746 (85.3) 53 (74.7) 0.006*
 II 100 (10.2) 92 (10.6) 8 (11.3)
 III 44 (4.5) 34 (3.9) 10 (14.1)
 IV 3 (0.3) 3 (0.3) 0 (0.0)
 Missing 30 (3.1) 28 2
Adherence
 < 90% 248 (25.4) 215 (26.8) 33 (51.6) <0.001
 ≥ 90% 619 (63.4) 588 (73.2) 31 (48.4)

 Missing 109 (11.2) 100 9
Initial CD4 count
 < 200 158 (16.2) 143 (18.9) 15 (25.9) 0.194
 ≥ 200 658 (67.4) 615 (81.1) 43 (74.1)
 Missing 160 (16.4) 144 16

Abbreviations: DSD indicates the differentiated care model; BMI indicates body mass index; WHO indicates World 
Health Organization; HIV indicates Human immunodeficiency virus; LTFU lost to follow up

compared to those who had an adherence 
assessment of < 90% (OR=2.53 95%CI (1.56 
– 4.10) (Table 2). Other factors associated 
with retention included baseline and recent 
WHO staging, with those with WHO stage 
III demonstrating lower odds of being 
retained in care.  There was no statistically 
significant difference in retention among 
PLHIV-initiated ART before and after the 
rollout of the DSD.
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Factors associated with retention: 
multivariable analysis
On multivariable analysis, the association 
between adherence and retention in care 
persisted, with those who had an adherence 
assessment of ≥ 90% having higher odds of 

being retained in care compared to those 
with an adherence assessment of < 90% 
(aOR=2.20 95%CI (1.31 – 3.68) (Table 
2). There was no statistically significant 
difference in patient retention before and 
after the introduction of the DSD model 
(aOR=1.11 95%CI (0.67 – 1.85).
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Table 2. Factors associated with retention among people living with HIV from 28 
facilities in Rwanda, 2014–2019

Characteristics Bivariate Multivariable
Retained

n (%)

OR (95% CI) p-value aOR (95% CI) p-value

DSD
 No 469 (92.0) 1
 Yes 429 (93.1) 1.17 (0.72 – 1.90) 0.517 1.11 (0.67 – 1.85) 0.675
Age
 17 – 24 22 (91.7) 1 1
 25 – 34 301 (91.8) 1.01 (0.23 – 4.54) 0.986 0.83 (0.18 – 3.87) 0.814
 35 – 44 387 (93.9) 1.40 (0.31 – 6.32) 0.656 1.36 (0.29 – 6.40) 0.699
 45 – 54 117 (89.3) 0.76 (0.16 – 3.58) 0.728 0.70 (0.14 – 3.47) 0.662
 ≥55 79 (93.8) 1.38 (0.25 – 7.62) 0.710 1.41 (0.24 – 8.34) 0.700
Gender
 Female 598 (92.3) 1 1
 Male 304 (93.0) 1.10 (0.66 – 1.84) 0.707 1.19 (0.67 – 2.11) 0.546
Education
 No education 386 (90.4) 1 1
 Primary 395 (94.5) 1.79 (1.06 – 3.06) 0.029 1.36 (0.77 – 2.39) 0.292
 Secondary 90 (92.8) 1.35 (0.59 – 3.09) 0.484 1.04 (0.44 – 2.47) 0.931
 Tertiary 7 (100.0) – –
HIV status disclosed
 No 359 (93.5) 1 1
 Yes 541 (92.0) 0.83 (0.50 – 1.36) 0.453 0.99 (0.59 – 1.69) 0.984
BMI
 Underweight 92 (88.5) 1 1
 Normal weight 535 (92.9) 1.67 (0.64 – 2.97) 0.078 1.57 (0.86 – 2.87) 0.140
 Overweight 167 (93.8) 1.95 (0.90 – 4.23) 0.096 1.79 (0.80 – 4.03) 0.157
 Obese 53 (96.4) 3.40 (0.77 – 15.1) 0.107 3.5 (0.66 – 14.0) 0.152
Initial WHO stage
 I 686 (93.1) 1 1
 II 84 (92.3) 0.89 (0.39 – 2.00) 0.770 1.12 (0.28 – 4.42) 0.874
 III 30 (78.9) 0.28 (0.12 – 0.63) 0.002 0.95 (0.17 – 5.21) 0.955
 IV 3 (100.0) – –
Recent WHO stage
 I 746 (93.4) 1 1
 II 92 (92.0) 0.82 (0.38 – 1.77) 0.609 0.88 (0.24 – 3.23) 0.847
 III 34 (77.3) 0.24 (0.11 – 0.51) <0.001 0.29 (0.06 – 1.36) 0.116
 IV 3 (100.0) – –
Adherence
 < 90% 215 (86.7) 1 1
≥ 90% 588 (95.0) 2.53 (1.56 – 4.10) <0.001 2.20 (1.31 – 3.68) 0.003
Initial CD4 count
 < 200 c/mm3 143 (90.5) 1 1
≥ 200 c/mm3 615 (93.4) 1.49 (0.92 – 2.42) 0.109 1.26 (0.75 – 2.12) 0.377
Abbreviations: OR indicates odds ratio; aOR indicates adjusted odds ratio; CI indicates confidence intervals; DSD 
indicates differentiated care model; BMI indicates body mass index; WHO indicates World Health Organization; HIV 
indicates Human immunodeficiency virus



while aligning with the envisioned objectives 
of the “treat all” approach.[10] Our findings 
showed that immediate initiation of ART 
following a positive diagnosis in Rwanda 
does not compromise long-term retention.  
Periodic evaluation of the DSD model 
on other outcomes is critical for early 
detection of shortcomings and for promptly 
intervening.

We also found that a high baseline and recent 
WHO staging were associated with decreased 
odds of being retained compared to having 
a low baseline WHO stage. Participants 
with high baseline and recent WHO stage 
demonstrated lower odds of being retained 
in care.  This finding is contrary to the study, 
which showed that asymptomatic PLHIV are 
unlikely to remain in care as they generally 
do not perceive the complication risk, such 
as opportunistic infections, compared to 
those who are severely ill, such as those 
with high WHO-stage or low CD4 count.
[22] Although this argument is intuitive, 
the low likelihood of retention among 
people with advanced HIV infection can be 
explained differently.  Sicker participants 
are also likely to die and hence contributing 
to low retention compared to those who 
were asymptomatic.  Our study finding is 
consistent with other studies that showed 
healthier cohorts of PLHIV were more likely 
to be retained than those with advanced HIV 
conditions as defined by lower CD4 counts 
(< 200 cells /mm3, and  WHO stage III and 
IV).[27-29]  Interventions to reduce the 
number of people presenting with advanced 
HIV infection are paramount to improve 
retention.  Such intervention could include 
setting CD4 counts monitoring frequencies, 
cryptococcal antigen and Tuberculosis 
(TB) testing, and availing bedside or point-
of-care test kits for admitted patients.
[30]  In addition, community sensitization, 
and bedside teaching, initiating the 
WHO-recommended therapies for TB and 
Cryptococcal meningitis are crucial to 
ensuring that providers are equipped to 
manage advanced HIV disease.[31]
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Discussion

The study aimed to explore the effect of the 
DSD model on long-term retention patterns 
beyond 12 months among PLHIV before 
and after the rollout of the DSD model in 
Rwanda. Our analysis of data of people 
living with HIV from 28 health centres 
in Kigali, Rwanda, revealed an overall 
retention of 92.5% at 24 months of follow-
up.  Among those who initiated ART before 
the rollout of DSD, retention was 92%, and 
for those who initiated ART after the rollout 
of DSD, retention was 93%. Although there 
have been contradicting findings on the 
effect of the DSD model on retention.[6, 19 
-20],there was no statistically significant 
difference observed before and after the 
implementation of DSD in our study.

Participants who self-reported adherence 
of ≥90% had increased odds of being 
retained compared to those who self-
reported adherence of <90%.  There have 
been reported concerns among healthcare 
workers regarding the decreased frequency 
of patient monitoring or visits at the ART 
clinic that might contribute to lower retention 
among people living with HIV who initiate 
ART under the DSD model compared to the 
pre-DSD period.[21]  This is particularly 
relevant as patients often contemplate the 
benefits of ART drugs,especially since a 
significant proportion of them are enrolled 
while still asymptomatic.[22] However, 
some Sub-Saharan African countries, 
such as Kenya, Mozambique, Tanzania, 
Zambia, Kenya, and Uganda, have reported 
increased patient retention on ART after 
adopting DSD models compared to before 
the DSD model.[7,23-24]  Our findings 
are consistent with a recent systematic 
review that evaluated 37 DSD models in 
Sub-Saharan Africa.  This review reported 
high retention in HIV programs under DSD 
models.  However, for HIV programs that 
also reported comparison groups, retention 
rates were roughly equivalent to those in 
conventional care models.[6] The study 
findings indicate that the DSD model can 
contribute to attaining the UNAIDS 95-95-
95 targets
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There was a substantial correlation 
between adherence and retention in care, 
as individuals with a reported adherence 
of ≥ 90% exhibited greater odds of being 
retained in care compared to those with an 
adherence of < 90%.  The success of HIV 
treatment is significantly influenced by the 
extent to which individuals adhere to ART.  
The effect of adherence to ART on retention 
is extensively documented in ART programs 
and adherence is the primary obstacle 
ART programs encounter globally.[25- 26]  
Adherence offers structural and supportive 
intervention to mitigate the impact of loss 
to follow-up.  Thus, interventions geared 
towards improving treatment adherence 
should be the cornerstone of treatment 
guidelines.  Therefore, the association 
between adherence and retention highlights 
the importance of adherence-focused 
interventions in Rwanda's treatment 
guidelines, reflecting a strategic approach to 
mitigating the impact of HIV transmission 
and ensuring the sustained success of ART 
programs in the country.

Study Limitation
We acknowledge a few study limitations.  
Our research included individuals aged 17 
years or older within the urban setting of 
Kigali.  It is important to note that these 
results cannot be generalized to rural 
settings or special populations such as 
children, adolescents, or key populations.  
While retrospective cohort analysis is 
commonly used in assessing adherence to 
ART,[32] it is difficult to rule out recall bias, 
especially in self-reported adherence as used 
in this study.  Despite notable deficiencies 
of self-reported adherence, it has been 
extensively used and well correlated with 
outcomes, including retention and viral load 
suppression.[25, 32] This study remained 
important as we evaluated the impact of 
the DSD model on retention using a large 
sample size from ideal routinely collected 
clinic data.

Conclusions

The proportions of PLHIV retained in 
care were comparable before and after 
the rollout of the DSD model in Rwanda.  
Supporting continued use of the DSD model 
can be underscored because, besides not 
compromising retention, the DSD model 
is known for other potential benefits, such 
as reducing the burden on the healthcare 
workforce in Rwanda.
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