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Abstract
Introduction Long-acting injectable antiretroviral treatment (LAI-ART) has emerged as a novel alternative to the 
burden of daily oral pills. The bi-monthly intramuscular injectable containing cabotegravir and rilpivirine holds the 
promise of improving adherence to ART. The perspectives of potential users of LAI-ART, the majority of whom reside 
in Eastern and Southern Africa, are still largely unexplored. We set out to understand the experiences of people with 
HIV (PWH) who received LAI-ART at Fort Portal Regional Referral Hospital in mid-Western Uganda for at least 12 
months.

Methods This qualitative study, conducted between July and August 2023, was nested within a larger study. We 
conducted four focus groups with 32 (out of 69) PWH who received intramuscular injections of cabotegravir and 
rilpivirine. In-depth interviews were held with six health workers who delivered LAI-ART to PWH. Data were analyzed 
by thematic approach broadly modeled on the five domains of the Consolidated Framework for Implementation 
Research (CFIR).

Results There was high acceptability of LAI-ART (30 /32 or 94%) participants requested to remain on LAI-ART 
even after the end of the 12-month trial. Adherence to ART was reportedly improved when compared to daily 
oral treatment. Participants credited LAI-ART with; superior viral load suppression, redemption from the daily 
psychological reminder of living with HIV, enhanced privacy in HIV care and treatment, reduced HIV-related stigma 
associated with taking oral pills and that it absolved them from carrying bulky medication packages. Conversely, nine 
participants reported pain around the injection site and a transient fever soon after administering the injection as side 
effects of LAI-ART. Missed appointments for receiving the bi-monthly injection were common. Providers identified 
health system barriers to the prospective scale-up of LAI-ART which include the perceived high cost of LAI-ART, 
stringent cold chain requirements, physical space limitations, and workforce skills gaps in LAI-ART delivery as potential 
drawbacks.

Conclusion Overall, PWH strongly preferred LAI-ART and expressed a comparatively higher satisfaction with this 
treatment alternative. Health system barriers to potential scale-up are essential to consider if a broader population of 
PWH will benefit from this novel HIV treatment option in Uganda and other resource-limited settings.
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Background
Long-acting injectable antiretroviral treatment (LAI-
ART) has emerged as a novel alternative to the burden of 
daily oral HIV treatment [1]. The bi-monthly intramus-
cular injectable containing cabotegravir and rilpivirine 
holds the promise of improving adherence to ART and 
viral load suppression in low-income countries where 
the 95-95-95 targets have not yet been fully achieved 
[2]. This is particularly so among sub-groups of people 
with HIV (PWH) with adherence constraints. Some of 
the common barriers to adherence to ART include indi-
vidualized stigma, forgetfulness, being away from home, 
depression and alcohol misuse [2]. Sub-groups with 
adherence challenges include older adolescents, children/
caregivers and sex workers who experience constraints 
in observing the daily oral pills routine [3]. LAI-ART is 
said to reduce HIV-related stigma among those taking 
daily oral pills such as in discordant couples [1]. Clinical 
trials conducted in high-income countries demonstrate 
that LAI-ART is non-inferior to daily oral ART [2]. The 
World Health Organization approved LAI-ART in 2022. 
In July 2023, ViiV Healthcare, a pharmaceutical company 
committed to sharing the intellectual property underpin-
ning LAI-ART making generic production a possibility 
for millions of PWH in low and middle-income countries 
(LMICs) [4].

Most of the evidence on therapeutic efficacy and the 
notion of high acceptability of LAI-ART has emerged 
out of clinical trials and controlled environments in high-
income settings [5–7].

There is little research around ‘real world’ implementa-
tion experiences in high-burden, LMICs such as Uganda 
[5]. The perspectives of potential users of LAI-ART, the 
majority of whom reside in Eastern and Southern Africa 
are still largely unexplored [3]. The medication safety of 
LAI-ART in African populations is largely unknown. 
Little is known on the operational context and health 
system capacity for the implementation of LAI-ART in 
Eastern and Southern Africa, even though over 55% of 
the global population of people living with HIV reside in 
this region [5]. Implementation research on patient expe-
riences of LAI-ART in LMICs can inform decision mak-
ing by policy makers and funders such as the President’s 
Emergency Plan for AIDS Relief (PEPFAR).

HIV epidemiological context in Uganda
Uganda has a generalized HIV epidemic with one of the 
largest populations of PWH in Eastern and Southern 
Africa, the region with largest HIV burden in the world 
[8]. Over 1.4 million Ugandans are accessing ART. Since 

2004, ART has been widely available at public facilities 
country-wide with funding from external donors partic-
ularly PEPFAR which accounts for almost two thirds of 
HIV spending [8].

Uganda has registered remarkable strides in its national 
HIV response from a high of almost 30% HIV prevalence 
at ante natal sites in the 1990s to about 6% in 2023. Viral 
load suppression rates in some parts of Uganda do not 
meet UNAIDS 95-95-95 targets [8]. Viral load suppres-
sion rates in Uganda vary widely in some sub-populations 
and communities. In some studies, conducted in Uganda, 
viral load suppression rates have been reported to be as 
low as 8% and at 24% among children, at 48% at military 
hospitals and at 74% at some sites in Eastern Uganda [3].

In Uganda, select sub-groups of PWH have sub-opti-
mal rates of adherence to ART and these include adoles-
cents, children and younger men compared to older age 
groups [3]. Multi-level interventions are therefore needed 
in these sub-groups to accelerate progress towards attain-
ing targets for viral load suppression [3].

To this end, in December 2022, Uganda approved long-
acting injectable ART joining Zimbabwe in providing 
regulatory approval [9].

Little is known about the experiences and preferences 
of PWH regarding LAI-ART as an alternative option to 
oral HIV treatment [10–12]. A notable exception is a 
study conducted in Uganda by Kennedy and colleagues 
[13], however this study explored the perceptions of 
potential users of LAI-ART in Uganda.

To the best of our knowledge this is the first study in 
Uganda to report qualitative findings of PWH in Uganda 
who actually received LAI-ART for 12 months and their 
attending clinicians. The objective of this paper is to 
document the experiences of 32 (out of 69) PWH who 
received LAI-ART and the health workers who offered 
this treatment option for at least 12 months in mid-West-
ern Uganda.

Methods
Research design
We adopted a qualitative exploratory research design 
[14–16], to understand the experiences of PWH under 
long-acting injectable antiretroviral treatment (LAI-
ART) as compared to oral HIV treatment (containing 
tenofovir, lamivudine, dolutegravir) which they had been 
on in the past 12 months prior to initiation on LAI-ART. 
In so doing, we undertook a post-hoc evaluation of the 
intervention which was rolled out in April 2021 [17–
19]. The first patient enrollment date was on 15th Sep-
tember 2021. Trial participants were started on an oral 

Trial registration Trial Registry Number PACTR ID PACTR202104874490818 (registered on 16/04/2021).
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formulation of LAI-ART for the first four weeks after 
the enrollment date. We interviewed PWH who received 
LAI-ART for at least 12 months and their attending HIV 
clinicians and nurses. PWH had been on the oral stan-
dard of care before switching to LAI-ART (containing 
tenofovir, lamivudine, dolutegravir). The clinical trial in 
which our study participants engaged was part of an open 
label, multi-centre clinical trial implemented in Uganda, 
Kenya and South Africa with funding from Janssen phar-
maceuticals [17]. The clinical trial in Uganda received 
local ethical approval [17–19] from the Uganda National 
Council of Science and Technology (HS1117ES) and the 
clinical trial is registered with the National Drug Author-
ity of Uganda (CTC0161/2021) [20]. The underpinning 
clinical trial is registered with the Pan African Clinical 
Trials registry (PACTR ID: PACTR202104874490818).

Theoretical orientation
This qualitative study of post-implementation experi-
ences of LAI-ART by PWH and their providers was 
underpinned by the updated Consolidated Framework 
for Implementation Research (CFIR) [21]. The CFIR is a 
widely used framework that is informed by a robust lit-
erature review of facilitators and barriers to implementa-
tion of health care interventions from a multi-level lens 
of ‘five domains’ namely; (i) Innovation domain (ii) outer 
setting domain (iii) Inner setting domain ii) outer set-
ting, (iv) Individuals domain (v) Implementation process 

domain. A detailed description of the five CFIR domains 
and ‘sub-domains’ used in this study is shown in Table 1.

The CFIR was used as an overarching deductive frame-
work in developing our qualitative interview guides as 
well as in the analysis and presentation of data shown in 
Table 2.

Study site
Fort Portal Regional Referral Hospital (FPRRH) is at the 
highest level of tertiary care in mid-Western Uganda [22]. 
The hospital caters to patients from Fort Portal as well as 
other neighboring districts.

The HIV clinic at FPRRH has over 17,000 active PWH 
on ART and operates on a five-day-a-week basis, on an 
outpatient basis. The clinic runs as an autonomous ser-
vice unit under the hospital [23] with its own dedicated 
workforce (HIV clinicians, nurses, counsellors), separate 
physical space within a large hospital complex, triage sys-
tems and a dedicated HIV-specific laboratory.

Fort Portal Regional Referral hospital was one of three 
sites in Uganda [17, 18] implementing a clinical trial of 
LAI-ART with funding from Janssen pharmaceuticals 
[17–19]. FPRRH was selected because it was the first 
site to enroll participants in the LAI-ART clinical and 
because it had the longest implementation experience of 
LAI-ART in Uganda.

Table 1 The updated five CFIR domains as described by Damschroder et al. 2022 [21]
Innovation domain
Innovation: The “thing” being implemented, e.g., a new clinical treatment
Outer Setting domain
Outer Setting: The setting in which the Inner Setting exists, e.g., hospital system, school district, state. There may be multiple Outer Settings and/or 
multiple levels within the Outer Setting, e.g., community, system, state
Inner Setting domain
Inner Setting: The setting in which the innovation is implemented, e.g., hospital, school, city. There may be multiple Inner Settings and/or multiple 
levels within the Inner Setting, e.g., unit, classroom, team
Individuals domain
Individuals: The roles and characteristics of individuals
Implementation Process domain
Implementation Process: The activities and strategies used to implement the innovation
Project Implementation Process: Document the implementation process activities and strategies used to implement the innovation.

Table 2 Emergent themes aligned under CFIR’s five ‘domains’
Implementation Pro-
cess domain

Innovation domain Individuals domain Inner setting domain Outer setting domain

• Patient selection criteria • Bi-monthly interval of 
treatment

• Reduced HIV-related stigma • Cold chain 
requirements

• High demand for LAI-ART 
from community

• LAI-ART delivery • Perceived improved adher-
ence to ART

• Diminished daily psychologi-
cal burden of living with HIV

• Workforce skills 
requirements

• Patient centred HIV care 
context
• Quest for better HIV therapies

• Monitoring • Perceived superior viral 
load suppression

• Better satisfaction with HIV 
treatment

• Perceived high cost of 
LAI-ART

• Perceived fewer side effects
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Selection of study participants
For this qualitative post-hoc evaluation, we enrolled 32 
(out of 69) adult PWH who took part in a clinical trial 
of LAI-ART for at least 12 months. The detailed inclu-
sion and exclusion criteria for those who participated in 
the clinical trial underpinning this study are described in 
the results. In terms of study procedure, we approached 
the study coordinator of the clinical trial at FPRRH and 
described our study objective of understanding the expe-
riences of PWH under the novel option of LAI-ART. The 
study coordinator then informed PWH who participated 
in the clinical trial of our study objective. PWH who 
offered to participate in this study on a purely volun-
tary basis and could offer written informed consent were 
enrolled in this post-hoc qualitative evaluation.

We enrolled three HIV clinicians (including the site 
Principal Investigator) and three nurses who imple-
mented the 12-month clinical trial.

Data collection
Focus group discussions
We explored the experiences of PWH under the novel 
long-acting injectable alternative as compared to their 
previous experience on oral HIV treatment. We con-
ducted four gender-disaggregated focus group discus-
sions (FGDs) involving thirty-two participants. Each 
of the FGDs comprised eight participants. A pre-tested 
focus group guide informed by the CFIR framework was 
used entailing 17 open-ended questions. We conducted 
face-to-face FGDs in a quiet room at the study site. We 
conducted two focus groups involving females and two 
FGDs involving male participants. The focus groups 
were conducted between July and September 2023. The 
FGDs were audio-recorded with the consent of partici-
pants. Each of the two lead investigators was assisted 
by a research assistant who took notes and operated the 
recorder. The focus groups were conducted in Rutooro 
the local language spoken in mid-Western Uganda. On 
average, each of the focus groups lasted one and a half 
hours. A sample focus group guide is attached (supple-
mentary file).

In-depth interviews
In addition, we conducted in-depth interviews (IDIs) 
with six health workers who offered LAI-ART as part of 
the clinic trial. These included three HIV clinicians and 
three nurses. The face-to-face IDIs were conducted at 
FPRRH in the offices of the health workers. The IDIs were 
conducted in the English language and were led by the 
first and last author. The interviews were audio-recorded. 
The interview guide used in the IDIs is attached (supple-
mentary file). The objective of the IDIs was to under-
stand the facilitators and barriers to implementation of 

LAI-ART from a provider perspective of health system 
context [21].

Data analysis
We followed the procedures recommended for quali-
tative data analysis proposed by Miles and Huberman 
[24]. Broadly, we followed four steps in analysis although 
it was a largely iterative process. Our audio files were 
translated into text transcripts. In the case of our focus 
groups, the transcripts were translated from Rutooro, a 
local Ugandan dialect spoken in Mid-Western Uganda, 
to English by a professional language translator profi-
cient in both languages. Our first step entailed transcript 
review. The verbatim transcripts were read multiple 
times for data familiarization by two authors. We applied 
the framework approach to qualitative data analysis [25], 
hence our five deductive thematic categories informed 
by the CFIR framework guided data analysis (e.g. i) Inno-
vation domain ii) outer setting domain iii) inner setting 
domain iv) individual’s domain v) implementation pro-
cess domain). In the second stage, three authors induc-
tively generated codes from multiple readings of the FGD 
and IDI transcripts. In the third stage, the inductively 
generated ‘sub-themes’ were then grouped under the five 
CFIR ‘domains’ or deductive thematic matrices (e.g. i) 
Innovation domain ii) outer setting domain iii) inner set-
ting domain iv) individual’s domain v) implementation 
process domain). Hence we utilized a hybrid approach of 
both inductive and deductive theme development [26]. 
The fourth stage involved overall interpretation and syn-
thesis [27] involving all co-authors. Disagreements in the 
assignment of themes and sub-themes were resolved by 
consensus in a team-based process.

Results
Demographic profile of focus group participants
As illustrated in Table  3 below, there was equal repre-
sentation of male and female participants in the focus 
groups comprising PWH. Most of the participants were 
aged 35–44 years (43.75%) followed by those aged 55–64 
years (25.00%) and 25–34 years (18.75%) respectively. The 
least represented age group was those between 45 and 
54 (12.50%). Regarding the participants’ marital status, 
most were married (75.00%) compared to the unmarried 
(25.00%). Additionally, most participants had attained 
basic primary education (75.00%) compared to those 
who achieved secondary education (25.00%). Because the 
majority of participants had attained a basic primary edu-
cation, our focus groups were conducted in Rutooro the 
local language spoken in mid-Western Uganda to enable 
effective participation of all PWH in the proceedings of 
our FGDs. Regarding the participants’ duration on ART, 
the majority had received treatment for 11 to 15 years 
(56.25%), followed by those on treatment for 6–10 years 
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(31.25%). Hence, most participants had been on ART for 
multiple years with only a few participants reporting a 
treatment duration of less than five years (6.52%).

Implementation process domain
Selection of participants for the trial
Health workers comprising three HIV clinicians and 
three nurses described the selection criteria for partici-
pants in the LAI-ART clinical trial arm of the study. They 
observed that although the demand from RoC for LAI-
ART was overwhelming, those selected to participate in 
the clinical trial had to meet stringent eligibility criteria. 
The only virological criteria set for participants in the 
trial was having achieved a viral suppression which was 
defined as having less than 200 copies of HIV per milli-
liter of blood. Secondly, as described by a health worker, 
the other criteria demanded that one had no active tuber-
culosis disease before enrollment in the trial:

‘To be enrolled for the injectable, we had a certain 
criterion we follow to put them on because currently, 
the first group we considered patients who were sup-
pressed, who were stable, their viral load has been 
suppressed all through ever since they started ART. 
So, we wanted to see if the injectable ART can main-
tain the viral load suppression like the oral alterna-
tive’ [IDI, HCP_03].

The third criteria was that patients with liver or hepa-
titis disease and those using herbs concomitantly with 
ART were excluded. Likewise, pregnant or breastfeeding 
females were not eligible to participate in the trial. Tests 

were done to include only PWH, whose vital organs such 
as the liver, kidney, and heart had no indication of dis-
ease. As one of the health workers observed:

‘We did extensive screening to rule out those patients 
who have like liver disease, we could do ALT (eleva-
tion of alanine aminotransferase) to assess. Also, 
you know our patients take drugs and take alcohol 
at times and herbs. So you may find when the liver 
is already damaged so when you are putting some 
body on the new product they say it’s the product 
now not the other social life style, so we had to rule 
out that’ [IDI, HCP_01].

In the same vein, a PWH corroborated the health work-
er’s aforementioned submission noting that ‘this is how 
the injection started. They took us for a test that day, 
checking the heart, the kidney, the liver, blood pressure, 
blood sugars so that’s how I started like that and I moved 
to the injection’ [Male 41, PWH, _08].

Having followed the selection criteria, 69 eligible PWH 
were enrolled on the LAI-ART clinical trial for 12 months 
effective 15th September 2021.

Although there was extreme demand for enrollment in 
the clinical trial by PWH, the health workers observed 
that some participants initially selected to participate 
in the trial became ambivalent. This ambivalence was 
attributed to ‘conspiracy theories’ and misinformation 
about the new HIV therapies as propagated by peers in 
the community.

Table 3 Demographic characteristics of participants in the focus groups
FOCUS GROUP PARTICIPANT CHARACTERISTIC Frequency (n = 32) Percent (100%)
Gender
 Male 16 50.00%
 Female 16 50.00%
Age range
 25–34 6 18.75
 35–44 14 43.75
 45–54 4 12.50
 55–64 8 25.00
Marital status
 Married 24 75.00%
 Single 8 25.00%
Level of formal education
 Primary school 24 75.00%
 Secondary school 8 25.00%
Length of time on ART
 5 years or less 2 6.25
 6–10 years 10 31.25
 11–15 years 18 56.25
 16–20 years 2 6.25
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‘Some patients told us that they were scared by false 
rumors from their peers regarding injectable ARVs. 
They were told false tales that the injection was 
harmful and that it was meant to eliminate those 
with HIV with a lethal injection. Of course this was 
untrue and we had to counsel those had received 
this misinformation’ [IDI, HCP_03].

Consequently, during the enrollment of PWH on the 
clinical trial, health workers routinely informed the par-
ticipants about the objectives of the clinical trials to wade 
off misinformation.

Intervention delivery
Prior to the administration of the bi-monthly injection, 
participants were initially started on an oral formula-
tion of the trial medication, comprising cabotegravir and 
rilpivirine, for four weeks to ensure that there were no 
adverse drug reactions and that the medication was well 
tolerated.

‘We first give them oral medicine of the injectable, 
so when they take this particular medication entail-
ing Cabotegravir and Rilpivirine, the body gets used 
and if there is any reaction, we can see easily from 
the oral treatment and if there’s any reaction we can 
stop. But if there is no reaction to the oral treatment 
it’s obvious that on the injection somebody will do 
well’ [IDI, HCP_02].

Thereafter, two separate injections containing cabotegra-
vir and rilpivirine respectively, were administered intra-
muscularly on the buttocks, to each participant every two 
months. A trained health worker administered the injec-
tions in a private room at the trial site set up to admin-
ister the bi-monthly injections. Describing the injection 
administration process, a PWH stated thus:

‘When you come from home and you arrive at the 
hospital, the doctor reviews you while checking in 
your patient file. The other health worker then goes 
into the store for the injectable drug and retrieves 
it from the fridge and places it aside. Now the time 
comes the doctor gives you the paper to do some 
investigation may be for urine or blood. So as you 
come back they tell you to go up were we have a pri-
vate room which is very special having all the things; 
like beddings - so that’s where you go and you lie. 
The injections are always there. The nurse comes 
with the doctor and they inject you on the buttocks, 
after they put a plaster (on the injection site) to stop 
any possible bleeding. And they ask you to either lie 
for a moment or rest for a while. If you wish you can 
rest and if you don’t want, you can go away. There is 

also some water to take, you can either take hot or 
cold water as you wish. That’s how it is’. [Female 38, 
PWH, _06].

Furthermore, the health workers reported that since a 
number of participants frequently missed their appoint-
ments for administering the bi-monthly injections, 
reminders by phone call were necessary.

In instances where a PWH missed an injection appoint-
ment, the standard operating procedure was such that 
a PWH was immediately started on an oral formulation 
of LAI-ART for two weeks and then the missed injection 
was administered two weeks after the oral formulation.

Monitoring of trial participants
Telephone reminders were made to participants to 
attend their appointment for injection administration 
a day prior to the event. To ensure treatment adher-
ence, a transport subsidy was provided to participants 
to enable them travel to the facility. Upon administering 
the injection, the health workers made a weekly call-in to 
the participants to ensure that they were not experienc-
ing difficulties associated with the medication such as 
adverse drug reactions (ADRs).

Other monitoring measures conducted on each of the 
participants included viral load suppression laboratory 
tests once every six months, and medication safety tests 
such as assessing the functioning of the participants’ vital 
organs such as the liver, kidneys and heart. In this regard, 
a health worker recounted:

‘We assess them for safety. So, when we do safety 
tests, we test the liver, the kidney, the blood, we do 
viral load monitoring, CD4 count. We ensure that 
the patients are still safe on the product the labo-
ratories are busy providing us with test results. We 
have to probe and see if they have any (adverse drug) 
reactions or presenting complaints and any other 
opportunistic infections so we can treat them’ [IDI, 
HCP_01].

Innovation domain
Bi-monthly interval of treatment
Participants indicated that bi-monthly injections were 
a much more preferable option to oral HIV treatment 
involving oral daily pill taking. They expressed relief 
at the reduced burden of HIV treatment that requires 
a daily routine of swallowing a pill. According to them, 
they were able to spend more time at work unlike with 
the previous treatment options that required multiple 
visits to the health facilities. Likewise, both PWH and 
health workers mentioned how the bi-monthly treatment 
was advantageous regarding savings in transport costs 
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and reduction of time spent at the health facilities. For 
instance, a health worker opined thus:

‘Sometimes they are caught up in jobs that are far 
away from their providers and they end up not tak-
ing the drugs. But now all those are covered with the 
injection, because when you see now the calendar, 
somebody has to take three hundred and sixty some-
thing (365) tabs in a year but for injection you only 
take six dozes in a year that is a very great improve-
ment’. [IDI, HCP_04].

Relatedly, a female participant’s views applauding the 
benefits of LAI-ART treatment were that:

‘What a relief! I have been saved from the daily 
burden of having to swallow pills. For me, inject-
able ART is a God-send. The daily burden of hav-
ing to swallow these tablets has been taken away. I 
am so relieved. For me, injectables are the way to go’ 
[Female 37, PWH, _09].

Perceived improved adherence to ART
A recurring narrative among the participants was that 
LAI-ART improved their adherence to ART when com-
pared to the oral treatment. There was unanimity among 
several participants indicating that they often forget to 
take their daily oral pills. However, with LAI-ART, most 
of the participants reported not having missed their bi-
monthly injections since the health workers reminded of 
their upcoming treatment appointments.

‘I would forget that I have to swallow the medicine 
by the time I remember four hours have already 
gone past the time of taking it. And it would stress 
me. Even when you go to the clinician for review and 
they do pill counting, the numbers aren’t balancing 
and the clinician says now you have brought less or, 
you have brought many, how has it come to this?’ 
[Female, 37, PWH, FPRH].

Nonetheless, the health workers observed that although 
they consistently reminded the participants to come for 
their bi-monthly injections as scheduled, some of them 
missed their treatment due date and had to be prompted 
with numerous reminders.

Perceived superior viral load suppression by LAI-ART 
Innovation
Superior viral load suppression was another element of 
the LAI-ART innovation. Participants in the clinical trial 
reported that they had registered better viral load sup-
pression rates while under LAI-ART compared to the 

time they took daily oral pills. When probed on how they 
were able to ascertain this improvement viral load sup-
pression, they indicated that viral load monitoring was 
conducted every six-months during the clinical trial. 
Consequently, the results of these tests confirmed a viral 
load suppression. As a female participant put it:

‘I have taken about three viral load tests since I 
started the injection and it is clear from the num-
bers after the tests that my viral load is improving 
compared to when I was on the tablets’ [Female, 32, 
PWH, FPRH].

On their part, the health workers concurred with the 
participants that their viral load suppression rates had 
improved under LAI-ART in comparison with oral treat-
ment. Moreover, they noted that no cases of relapse were 
reported once a PWH had attained viral load suppres-
sion. To elucidate this view, a health worker explained 
that:

‘The injectable is doing good because with it you are 
unlikely to suffer a viral load rebound compared 
to our experience with patients on oral treatment 
where viral load was undetected for prolonged peri-
ods but then viral load becomes high again. That 
one is not easy to get on with the injectable’. [IDI, 
HCP_03].

Individuals domain
Perceived reduced HIV-related stigma
Regarding Individuals domain, PWH indicated that being 
on LAI-ART reduced the HIV-related stigma associated 
with taking daily oral pills. Such stigma was reportedly 
rampant in their own households, the community and 
workplaces. They observed that the bi-monthly injection 
enhanced privacy since it was administered by a health 
worker in a private room within the health facility. As a 
respondent articulated:

‘But nowadays I can go a whole month without any-
one at home seeing me swallowing tablets. So for 
me that fear stopped because I now feel free. Before 
I would say ‘oh’ if I visit home, they see me starting 
look to for water with which to swallow the tablets. 
And how to pull them (tablets) out of the bag, even 
getting space to swallow them was a headache and 
then even when I put the tablet packaging back in 
the bag it makes noise. But now all that trouble 
ended even me now I am like other people without 
HIV’[Female, 28, PWH, FPRH].
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Similar ideas were expressed by the health workers who 
noted that LAI-ART lessened HIV-related stigma associ-
ated with taking oral treatment in the presence of fam-
ily and work colleagues. For example, a health worker 
narrated:

‘You find that that if a patient has to swallow his 
medicine and there is a colleague in the house or 
even their own child, that day they will miss and if 
the colleague stays for a week the patient will miss 
for a week. But the injectable you just take your 
injection and go home’. [IDI, HCP_02].

The other indication of perceived reduced stigma mani-
fested in the participants’ expression of relief at being 
freed from the burden of carrying bulky six-monthly 
oral medication refills packaging from facilities to their 
homes. The bulky medication often invited curiosity 
from community members, which was a manifestation 
of external pressure as stipulated in the outer setting 
domain. Therefore, according to the participants’, LAI-
ART saved them from inadvertent disclosure of their 
HIV treatment, since the injection was administered 
discreetly.

Reduced psychological burden of living with HIV
A recurring theme in our focus groups with PWH was 
the view that being on LAI-ART liberated them from the 
daily psychological reminder of living with HIV. PWH 
emotively described how taking oral pills daily reminded 
them that they lived with HIV infection. As a male par-
ticipant put it:

‘The injection (LAI-ART) has somehow made be for-
get that they I have HIV. When I used to take oral 
tablets, I was reminded every day that I have HIV. 
You know as you are there enjoying yourself and 
having fun then you suddenly remember you have 
to go home and take the medicine. It always inter-
rupted my life’ [Male, 35, PWH, FPRH].

Better satisfaction with HIV treatment
PWH described experiencing a better satisfaction with 
their HIV treatment under LAI-ART in comparison to 
the oral standard of care. Several participants mentioned 
they had developed fatigue with the daily routine of tak-
ing oral tablets.

‘For me I feel the injection has worked much better 
than the other medicines (oral tablets), the other 
medicines (oral pills) were also working for me but I 
feel the injection has superseded them. I had grown 

tired of taking tablets. Tablets had even taken away 
my peace’. [Female, 28, PWH, FPRH].

Additionally, the participants perceived LAI-ART to 
be a more convenient treatment option since it allowed 
them more time to work due to the reduced health facil-
ity visits. Similarly, they reported reduced transport costs 
associated with less visits to the health facilities for medi-
cation refills.

Given the reported benefits of LAI-ART, PWH 
expressed their interest to remain on the treatment even 
after the end of the 12-month clinical trial phase.

Indeed, the health workers attested that that all the 
majority of participants requested to remain on LAI-ART 
after the end of the clinical trial since they experienced 
improved quality of life. Accordingly, the health workers 
confirmed that the manufacturer had granted the partici-
pants’ request.

‘They have reported good quality of life because they 
are adhering well. They aren’t falling sick frequently, 
they are not getting opportunistic infections because 
they are taking their injection well and they are 
doing really well. Actually, the majority requested 
to remain on the injectable even beyond the trial 
period of 12 months. Fortunately, the manufacturer 
agreed to provide the injectable beyond the clinical 
trial’ [IDI, HCP_06].

Furthermore, PWH called for longer intervals between 
their appointments for injection administration from the 
current eight weekly intervals. PWH were unanimous 
in expressing preference for six-monthly long –acting 
injectables.

‘For me I am requesting for a longer interval between 
the injections from the two months to six months. If 
there is a way of increasing the months of the injec-
tion we would very grateful about it because two 
months, you know for us who are employed we seem 
like we are escaping from work. If you request for 
permission to be off-work every two months they 
complain at work that she is always asking for off-
duty permission every two months’ . [Male, 35, 
PWH, FPRH].

Perceived fewer side effects
During our focus groups with PWH, they frequently 
compared injectable ART with oral dolutegravir (DTG)-
based ART. As such, there was consensus among PWH 
that they had experienced significantly less side effects 
over the 12-month LAI-ART trial compared to the time 
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they transitioned to dolutegravir (DTG)-based ART over 
a similar period [28]. In the words of a female participant:

‘For me the injection has no harm it has ever done to 
me for the time I have been on it.
However, when I was taking the oral tablets, they are 
the ones that would do me bad. Whenever I would 
take the tablets, they would give me headaches and 
also weaken me physically but when I moved to the 
injection, and I have never been put down (physi-
cally). I immediately exist the facility after I am 
injected and right away I head go straight to the gar-
den’. [Female, 28, PWH, FPRH].

Another dominant narrative among the participants was 
that the side effects, of hyperglycemia, reduced libido 
and insomnia previously experienced on oral treatment, 
has ceased upon transition to LAI-ART. For instance, a 
male PWH described how his uptake of LAI-ART had 
improved his libido:

‘When I was on dolutegravir (DTG) oral tablets 
my mood for sex was very low. However, ever since 
I started getting this injection, my interest in hav-
ing sex has improved. I now have frequent sex every 
week with my partner than I used not to have’ [ 
Male, 34, PWH, FPRH].

Nonetheless, some participants reported experiencing 
side effects while on LAI-ART. The most common side 
effects reported by participants was pain around the 
injection site which lasted between two and three days 
after administration of the injection.

‘I feel pain around at the spot on the buttocks where 
the injection was administered. Where they inject 
you is the very place you feel the pain. When I bend 
there is pain, when I walk I feel the pain. Walking 
after the injection has been administered you feel as 
if your legs are very heavy to lift. The pain usually 
lasts about four days ’ [Female, 32, PWH, FPRH].

In light of this, the health workers concurred that LAI-
ART has some side effects particularly around the injec-
tion site.

‘Patients do get some reactions though not so much. 
The most common one is pain around the injection 
site. This is an injection, where the injection goes 
pain is a given. But what I have seen in the first few 
months when they have just started injection, those 
people get that pain at the injection site off like three 
days on average. But its mild. I have received some 
complaints from patients that the get some kind of 

pain but usually after those four days the pain is 
gone’. [IDI, HCP_02].

PWH perceived the technique of injection administra-
tion to be influential on whether they experienced pain 
at the injection site pain. PWH reported that they expe-
rienced less effects of injection site pain if the injection 
was administered by particular health workers. Interest-
ingly, two health workers appeared to agree with PWH 
view that injection administration technique determined 
the presence or absence of pain.

‘For the pain around the injection site, it may be 
due to the technic of administration rather than the 
drug itself. So, if you administer the injection prop-
erly there will be no problem. The other thing with 
administering the injection is focusing much on the 
proximity because we need this drug to go in the 
muscle. For patients with a body mass index above 
30, those people who are chubby they have advised 
us to use a 2.5-inch needle so that the drug can 
reach the muscle. The needles we use are usually 1.5 
inches’. [IDI, HCP_01].

The other most frequently cited side effect of LAI-ART 
by PWH was the onset of a fever after the injection was 
administered. The pain was reported to disappear within 
less than a week after administering the injection. As cor-
roborated by one of the participants:

‘When they injected me the first time, I got some 
coldness like a fever, it took about two days only and 
it ceased. Then I settled. [Female, 37, PWH, FPRH].

Likewise, a male participant reaffirmed his experience 
noting that:

‘I only got a little fever after the injection when I 
returned home. I kind of feel chilly but I spend only 
two days feeling like and I after which I am well 
again’. [Male, 28, FPRH]

Indeed, the health workers indicated that they knew 
before the trial that LAI-ART may have drug-drug inter-
actions with medications for treating active tuberculosis. 
As such they opted to exclude some potential partici-
pants who were on medication for active tuberculosis 
(TB).

‘We ruled out patients with TB because this drug 
also interacts with anti-tuberculosis medication. So, 
patients on anti-tuberculosis medication had to be 
withdrawn from the injection’. [IDI, HCP_06].
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Inner setting
Over the 12- month clinical trial phase, health workers 
reported that they had gained proficiency and competen-
cies in being able to delivery ART.

‘’ We have learnt how to give injectable ART because 
we were the first people to give it in the whole of 
Africa, so that was a good milestone. It’s quite excit-
ing to be part of the trial because we didn’t know the 
technics of how to deliver it. Now we can comfort-
ably know what to expect’. [IDI, HCP_01].

Even when there was enthusiasm around the skills gained 
in LAI-ART delivery, several implementation barriers to 
potential roll-out were identified.

Cold chain requirements
Health workers reported that delivering LAI-ART 
requires stringent cold chain standards to preserve the 
efficacy of the medication at set temperatures. It was 
reported that LAI-ART medication particularly rilpiv-
irine needs to be stored in deep freezers at set cold condi-
tions (–2° to 8 °C). This implies that storage of rilpivirine 
demands constant electricity supply and a standby gen-
erator in event of power black outs which are not uncom-
mon in Uganda.

‘You have to have a deep freezer in which to store the 
rilpivirine at very cold temperatures which means 
your monthly bill for electricity will be high. We are 
fortunate that the funder is covering all these costs 
but what happens when the funding stops?’ [IDI, 
HCP_01].

Workforce skills in LAI-ART delivery
The trial personnel interviewed for the study indicated 
that health workers training was imperative for LAI-ART 
delivery. The workforce skills trainings needed for LAI-
ART delivery were wide ranging and include technique 
of injection administration, identifying eligible PWH 
for LAI-ART and laboratory monitoring such as track-
ing viral load and timely identification of adverse drug 
reactions.

Perceived high cost of LAI-ART
Because of the novelty of the injectable treatment option, 
health workers perceived LAI-ART to be an expensive 
treatment option compared to oral HIV treatment. The 
costs of LAI-ART which were cited include the cost of 
the brand drug (cabotegravir and rilviprine) for which 
there are no generic options yet, the associated consum-
ables such as needles, the procurement of appropriate 

bio-waste bins, the need for physical space such as pri-
vate rooms for administering the injections.

‘We have been able to provide LAI-ART due to gen-
erous support from the funder. We had funding for 
needles, freezers, the medication itself (LAI-ART), 
we have funds to send reminders to patients, we des-
ignated a special room for them for administering 
the injection. We were able to delivery this treatment 
option due to substantial funding from our sponsor 
under a clinical trial arrangement but in our nor-
mal operational context I am not sure how it would 
be to meet all the demand that is out there’[IDI, 
HCP_02].

Outer setting
High demand for LAI-ART
Health workers recounted experiences of overwhelming 
demand from participants at the study site during the 
process of selection of participants to enroll in the LAI-
ART clinical trial.

‘That was the trickiest part of the study because 
everybody who would come, would really wish to be 
part of it. Some people would fast and pray so that 
the computer gives them the injection, so that was 
the trickiest part of it.’ [IDI, HCP_01].

Overall, PWH perceived being on LAI-ART as a privilege 
they cherished. They used descriptors such as ‘precious’, 
‘divine providence’ and ‘treasured’ to describe how they 
considered themselves fortunate to have been selected 
to undergo the clinical trial. As a female participant 
intimated:

‘For me I think it’s the grace of God. You know it’s 
God that chooses. For me to be selected among the 
hundreds at this hospital to receive the injectable, 
it is a blessing from up above’, . [Female, 28, PWH, 
FPRH].

Given the reported benefits of LAI-ART, PWH expressed 
their interest to remain on the treatment even after the 
end of the 12-month clinical trial phase.

Indeed, the health workers attested that that the major-
ity of participants in the clinical trial requested to remain 
on LAI-ART even after the end of the 12-month trial 
since they experienced improved quality of life. Accord-
ingly, the health workers confirmed that the manufac-
turer had granted the participants’ request.

‘They have reported good quality of life because they 
are adhering well. They aren’t falling sick frequently, 
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they are not getting opportunistic infections because 
they are taking their injection well and they are 
doing really well. Actually, the majority requested 
to remain on the injectable even beyond the trial 
period of 12 months. Fortunately, the manufacturer 
agreed to provide the injectable beyond the clinical 
trial’ [IDI, HCP_06].

Discussion
This study was conducted to gain insight into the experi-
ences of 32 individuals (out of a total of 69 participants) 
from the HIV care cohort which participated in a clini-
cal trial involving long-acting antiretroviral therapy (LAI-
ART) for 12 months at Fort Portal Regional Referral 
Hospital in mid-Western Uganda. There was high accept-
ability of LAI-ART and participants requested to remain 
on LAI-ART and were retained on this treatment even 
after the end of the 12-month trial. PWH perceived their 
adherence to ART to have improved when compared 
to their experiences under the oral treatment option. 
Participants reported that they had registered superior 
viral load suppression under LAI-ART. PWH credited 
LAI-ART with liberating them from the daily reminder 
of living with HIV, it enhanced privacy in HIV care and 
reduced HIV-related stigma associated with taking oral 
pills in the presence of family or co-workers as well as in 
carrying bulky medication refill packages.

On the other hand, pain around the injection site, a 
transient fever soon after administration of the injec-
tion were frequently cited as side effects. Previous stud-
ies have identified pain around the injection site as one 
of the side effects of LAI-ART [29–31]. A potentially new 
finding from our study is that PWH perceived the tech-
nic employed by the health worker in administering the 
injection as influential on whether they experienced pain 
around the injection site. It was reported that the pain is 
not experienced when the injection is delivered by par-
ticular health workers due to a perceived technique used. 
This warrants further research and may point to the need 
for training health workers in administering LAI-ART 
injections. The side effects reported in our study should 
be understood in the context of the extensive exclusion 
criteria for participants selected for the clinical trial (such 
as excluding those without disease in their kidney, liver, 
heart). It is plausible that with a broader patient popu-
lation a wider range of side effects may be experienced 
hence further research is warranted [32].

Patient preferences
Overall, participants described a better satisfaction with 
LAI-ART when compared to the oral standard of care. 
Our focus groups appear to suggest a better quality of life 
under LAI-ART relative to daily oral pills. The notion that 

PWH perceive the LAI-ART treatment option results in 
a better quality of life when compared to oral treatment 
concurs with findings by Koester and colleagues in the 
United States [12].

In this study, PWH indicated a preference for longer 
intervals between injection appointments beyond the 
eight weeks under the clinical trial. A number of our par-
ticipants called for a six-monthly interval between injec-
tions. Perhaps this is because in Uganda, less- intensive 
HIV care models known as ‘differentiated service deliv-
ery’ (DSD) models provide for multi-month dispensing 
of up to six months for stable patients [32]. This may, 
in part, reflect wishes by PWH for the novel LAI-ART 
option to align with DSD ethos of more patient-centred 
HIV care entailing reduced frequency of engagement 
with the formal health system [33, 34].

Health workers described extreme demand by PWH 
for the LAI-ART option and the opportunity to partici-
pate in the trial which was perceived as a precious oppor-
tunity to receive LAI-ART and the benefits that accrue 
from it such as improved adherence to ART, reduced 
treatment burden, less HIV-related stigma and relief 
from having to remember to swallow oral tablets on a 
daily basis. Our study contributes to the emerging evi-
dence suggesting that LAI-ART improves adherence to 
ART and reduces HIV-related stigma [11–13].

Taken together, our study appears to suggest that 
demand for LAI-ART was high but supply-side bottle-
necks may hinder wider access in LMICs in a prospec-
tive public health approach [35]. It is worth noting that 
participants in the clinical trial requested to remain, 
and were retained on LAI-ART even after the end of the 
12-month trial.

In this study, missed appointments for receiving the 
bi-monthly injection were reported by PWH and were 
identified by health workers as an area necessitating 
interventions such as phone-based reminders. Missed 
appointments for the injection have been identified in 
previous studies as requiring attention [36, 37]. This is an 
area worthy of attention in potential scale-up planning 
and program design given accumulating evidence in this 
regard [12].

Health system readiness and implementation climate 
considerations
The health workers we interviewed indicated a myriad of 
implementation needs before LAI-ART can be scaled-up 
‘in HIV clinic contexts where resources are constrained’ 
[12].

Firstly, providers perceived LAI-ART to be of high cost 
relative to oral treatment due to the resource in-puts 
required in routine service delivery in terms of the neces-
sary consumables such as disposable needles, cold chain 
facilities for storing rilviprine, modifying physical spaces 
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within already congested facilities as rooms for admin-
istering the injections, retooling health workers in LAI-
ART delivery and instituting monitoring systems such 
as reminders to PWH to attend their injection appoint-
ments [12]. From their perspective, extending this novel 
treatment to the wider population of PWH may be hin-
dered by operational limitations. The backdrop was that 
the clinical trial received substantial funding by the spon-
sor and that the trial was implemented in ‘vertical’ fash-
ion given that it was not fully embedded in the existing 
HIV treatment delivery systems at the study site. Hence 
based on their assessment, it may be practical for select 
sub-groups with sub-optimal adherence to get prior-
ity in potential scale up initiatives. Considering the per-
spectives of the trial personnel in our study around the 
perceived high cost of LAI-ART, we call for studies exam-
ining cost effectiveness in Uganda and other LMICs. 
Such studies can inform policy decision making by gov-
ernments and major donors such as PEPFAR. Kityo and 
colleagues [11] have enumerated the potential implemen-
tation barriers to uptake of LAI-ART in LMICs. Kennedy 
and colleagues [13] have alluded to the potential health 
system constraints in low and middle income countries 
such as commodity stock-outs. A recent study in the 
United States by Koester and colleagues alludes to the 
need for reconfiguring routine HIV service delivery to 
enable uptake of LAI-ART such as the ‘difficulty integrat-
ing long-acting antipsychotics into clinic flow’ [12].

Providers identified health system barriers to roll-out 
such as the perceived high cost of LAI-ART, stringent 
cold chain requirements, physical space limitations, 
workforce skills gaps in LAI-ART delivery as a potential 
draw backs. Our findings add to the emerging evidence 
on health system barriers to LAI-ART roll out in low-
income countries [4, 6, 11, 13] including in high-income 
countries such as the United states [2, 12]. There has 
been a discourse around pushing for generic versions of 
LAI-ART [38, 39]. However, studies suggest that LAI-
ART may not be amenable to generic production due 
to ‘complex manufacturing platforms’ [11]. Individual-
level barriers such as the likelihood of missing injection 
appointments and the need for reminders have been 
identified as potential implementation constraints [11].

In our in-depth interviews, health workers mentioned 
that prior to roll out of the clinical trial, that they were 
aware of potential drug-drug interactions between LAI-
ART and some anti-tuberculosis medications and as such 
several prospective participants were excluded from par-
ticipating in the trial. This notion presents limitations to 
the number of PWH who are eligible to access LAI-ART 
given the intersection between tuberculosis and HIV [1, 
40].

Our study findings align well with previous qualita-
tive studies which have reported high acceptability of 

LAI-ART by PWH particularly those from high-income 
settings [41–44]. Mantsios and colleagues [41] in find-
ings that mirror those of our study found that women in 
the United States and Spain expressed relief at the daily 
burden of having to remember to take oral treatment 
and that LAI-ART is ‘emotionally freeing and empow-
ering’. These studies highlight the potential of LAI-ART 
in overcoming HIV-related stigma at the individual and 
community-levels [44]. In this study, PWH reported that 
LAI-ART has fewer side effects relative to their prior 
experience on dolutegravir (DTG)-based oral HIV treat-
ment. Our study findings broadly align with previous 
ones that suggest that LAI-ART has a favourable adverse 
effect profile [45, 46] which enhances its appeal for roll-
out and implementation in high-burden countries.

Recommendations
Considering the perceived high costs needed to deliver 
LAI-ART by providers despite the extreme demand 
by PWH, cost-effectiveness studies in low-income set-
tings are warranted. In a related recommendation, we 
call for systematic criteria for selecting sub-populations 
of PWH to access LAI-ART particularly in high-burden 
but resource-limited settings such as Uganda. Engaging 
leading funders of HIV programs in Eastern and South-
ern Africa such as PEPFAR in supporting pilot LAI-ART 
scale-up initiatives for priority sub-populations is worth-
while given their influence in setting HIV policy [47, 48].

In this study, we found that missed appointments for 
injections by PWH were not uncommon. Our study 
underscores the importance of innovations around 
sending reminders to PWH to report for their injection 
appointments. There is an emerging implementation 
science around phone-based reminders for improving 
adherence to treatment which may have value in LAI-
ART roll-outs in settings such as Uganda and beyond [49, 
50].

In this study we found that the two most frequently 
mentioned side effects were pain around the injection 
site and a transient fever soon after the injection was 
administered. More research is warranted around medi-
cation safety in a broader range of PWH in Eastern and 
Southern Africa considering that in this clinical trial only 
those without evidence of disease in their vital organs 
were enrolled [51, 52].

Study limitations
Our study had multiple limitations. Our small sample 
size and the extensive exclusion criteria for participating 
in the LAI-ART clinical trial limits the extent of general-
izability of our study findings to the general population of 
recipients of HIV care in Uganda. One of the strengths of 
this study is that it reports actual experiences of recipi-
ents of HIV care who received this novel treatment 
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option for at least 12 months unlike many studies report-
ing the perspectives of potential users.

Conclusion
Overall, PWH indicated a strong preference for LAI-ART 
and expressed a comparatively higher satisfaction with 
this treatment option. Health system barriers to potential 
scale-up are important to consider if a wider population 
of PWH are to benefit from this novel treatment option 
in Uganda and other resource-limited settings.
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