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Abstract 

Background  Half of people living with HIV (PLWH) in sub-Saharan Africa default from care within two years. In 
Uganda, and across sub-Saharan Africa, traditional healers (TH) are ubiquitous and often serve as the first line 
of health care. We hypothesized that with lay support training, TH could support relinkage to HIV care and ART adher‑
ence among rural Ugandan PLWH who have defaulted from HIV care.

Methods  Following the ADAPT-ITT framework, we adapted an evidence-based layperson HIV support program 
from South Africa for delivery by Ugandan TH. The ADAPT-ITT framework consists of (1) Assessment of needs; (2) 
Deciding which evidence-based interventions to adapt; (3) Adaptation of interventions; (4) Production of drafted 
adapted interventions; (5) Topical expert feedback; (6) Integration of expert feedback; (7) Training personnel; and (8) 
Testing the adapted intervention. The Testing phase was completed via a pilot mixed methods prospective cohort 
study. The study population included 12 TH practicing in Mbarara Township and 20 adult PLWH with suboptimal ART 
adherence (CASE adherence index score < 10) who received care from a participating TH and who resided in Mbarara 
Township. Primary outcome was re-linkage to HIV care within 14 days. Secondary outcomes were ART re-initiation, 
ART adherence, retention in care after 9 months, and implementation measures. Qualitative interviews were con‑
ducted with all participants.

Results  Data from the Assessment phase indicated that logistical challenges played an important role in disengage‑
ment from care among PLWH who receive care from TH, notably geographical distance to clinics and transportation 
costs. Additionally, HIV-related stigma and lack of social support were identified as barriers to entering and remaining 
in HIV care. Two core elements of the intervention were identified during the Production phase: (1) TH facilitating rapid 
re-linkage to HIV care and (2) TH provision of psychosocial support. In the pilot study phase, baseline median CASE 
adherence score was 3; only 5% of PLWH were adherent to ART via 4-day recall. The TH-delivered support achieved 
100% linkage and ART initiation within 14 days, 95% ART adherence, and 100% of PLWH were retained in HIV care 
after 9 months.

Conclusions  The ADAPT-ITT framework successfully guided the adaption of a community health worker-delivered 
intervention for delivery by TH. TH successfully facilitated re-linkage to HIV care, support ART adherence, and retention 
in care for PLWH when trained as part of a lay support person program. Future studies are needed to evaluate scale-
up and long-term impact.
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Contributions to the literature

•	We describe the adaption process of an intervention 
for people living with HIV (PLWH) who have defaulted 
from care following the ADAPT-ITT framework

•	Interventions developed for community health workers 
may be well suited for adaption for delivery by tradi-
tional healers

•	Accounting for context-specific logistical barriers and 
cultural preferences during program adaptation can 
maximize intervention feasibility, appropriateness, and 
acceptability, ultimately improving clinical outcomes 
for patients

•	Traditional healers should be considered as stakehold-
ers in implementation and scale-up of community-
based interventions

Introduction
People living with HIV (PLWH) who reside in rural areas 
have disproportionally worse HIV outcomes than urban 
PLWH in sub-Saharan Africa. In Uganda, for example, 
HIV prevalence in rural areas is as high as 17%, com-
pared to the national prevalence of 6% [1]. Moreover, 
only 39% of rural PLWH are on ART and 23% are virally 
suppressed, as compared to 75% and 59% of urban dwell-
ers, respectively [2]. Across the HIV continuum of care, 
engagement of PLWH living in rural areas is 20–40% 
lower than their urban counterparts, falling strikingly 
short of the UN AIDS Program 95–95–95 benchmarks 
to end the epidemic [3]. Geographic distance from clin-
ics and transportation-related barriers impede access to 
HIV care for rural populations, resulting in greater HIV 
clinic absenteeism [4, 5]. The aforementioned disparities 
illustrate the critical unmet need for effective strategies 
to improve access to and retention of PLWH along the 
HIV continuum of care in rural communities.

In Uganda, as across much of sub-Saharan Africa, 
over 80% of the population reports utilizing tradi-
tional healers (TH) [6]. TH are informal healthcare 
providers and trusted community members who may 
be uniquely positioned to bridge the rural HIV treat-
ment gap. Qualitative data from multiple countries 
suggest that TH are among the most accessible and 
trusted providers in rural communities, where the 
majority of Africans reside [7–12]. TH often serve as 
the first line of healthcare for rural PLWH, some of 
whom prefer healers’ care alone, and some of whom 

utilize both TH and clinic-based care [13–16]. TH 
also provide care for rural PLWH who have disen-
gaged from HIV care [17]. The accessibility and pre-
existing community trust of TH suggest that they may 
be ideal lay providers to connect rural PLWH to life-
saving HIV clinical care [18, 19].

There is some evidence that TH can improve the 
HIV continuum of care. Studies in East and South 
Africa suggest that TH can educate their clients on 
HIV prevention such as condom use, risk reduction, 
and HIV testing [20–23]. A pre-post non-randomized 
study in rural Mozambique found an educational pro-
gram for TH increased biomedical referrals for adults 
with symptoms of HIV, TB, or malaria (35% increase, 
p = 0.046) [23]. A cross-sectional study of Zimbabwean 
PLWH reported a higher quality of life when using 
healers plus HIV clinical care, compared to clinical care 
alone; however, the impact on ART adherence and viral 
suppression was not quantified [14]. However, other 
cross-sectional and cohort studies suggest that African 
PLWH who use TH experience delayed HIV diagnosis 
and ART nonadherence, potentially because healers in 
those studies were neither aware of HIV symptoms nor 
integrated with HIV clinical care [15, 17, 24, 25]. We 
propose that with rigorous lay provider training, estab-
lishing collaborative relationships with HIV clinicians, 
and with consideration of implementation determi-
nants, TH can be effective supporters to improve HIV 
outcomes among rural PLWH.

Here, we describe the process of adapting an evi-
dence-based program using the ADAPT-ITT frame-
work and present results from a pilot study to 
evaluate if TH-delivered lay support can improve 
entry and retention in HIV care for PLWH who have 
defaulted from care. ADAPT-ITT has been success-
fully applied in similar contexts to adapt evidence-
based HIV programs for delivery [26–28]. We selected 
the PEPFAR-supported Patient Advocate Program for 
adaption. This community health worker-delivered 
intervention was developed for PLWH in South Africa 
and assists linkage to HIV care, supports ART ini-
tiation and adherence through medication counseling, 
and facilitates retention in care through the provision 
of individual psychosocial support. A multi-center 
cohort study among ~ 67,000 PLWH at 57 sites in South 
Africa [29] showed that the Patient Advocate Program 
improved viral suppression 8 years after ART initiation, 
compared with routine clinical care (88.6 vs 80.6%, 
adjusted RR = 1.53) [30]. This evidence-based program 
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required adaptation for our setting as it was devel-
oped in a semi-urban South African context with a 
robust force of community health workers, unlike rural 
Uganda. We adapted the program for TH given that 
they are accessible and trusted lay providers in rural 
Ugandan communities where access to health facili-
ties is more difficult, literacy is lower, and baseline viral 
suppression is poorer than where the original interven-
tion was tested.

Methods
Study design
We conducted a mixed-methods study that included 
gathering stakeholder input to identify and adapt an 
evidence-based intervention, followed by a prospective 
cohort study with individual qualitative interviews. This 
study was conducted in Mbarara Township in southwest-
ern Uganda. Mbarara Township is a rural, agriculture-
producing region located about 270 km from the capital 
city of Kampala. Mbarara District’s largest government-
supported HIV clinic provides free care to a catchment 
area of about 475,000 residents. HIV prevalence in Mbar-
ara is 7.9%, surpassing Uganda’s national HIV prevalence 
of 5.8% [31]. We have been collaborating with TH since 
2017 to improve HIV care in the region and have dem-
onstrated that adults who receive care from TH have low 
rates of HIV testing [32] and that TH can improve uptake 
of HIV through the delivery of counseling and distribu-
tion of HIV self-testing at their practices [33, 34].

Eligibility criteria
In this pilot study, we trained TH in an adapted evidence-
based curriculum of lay support for PLWH who have 
defaulted from HIV care and are seeking traditional care 
at TH practices. TH were eligible to participate if they 
were aged 18 years or older; were identified in the 2018 
population-level census of TH in Mbarara District; were 
located within 8 km of the Mbarara District HIV clinic; 
provided care for PLWH; and delivered care to at least 
seven clients per week. Inclusion criteria for PLWH cli-
ents were age 18  years or older; ART naïve or subopti-
mal ART adherence defined as CASE Adherence Index 
Score < 10 [35]; received care from a participating healer; 
and reside in Mbarara Township. Eligibility screening 
and informed consent took place at healer locations. All 
participants, including healers and their clients, were 
provided with written informed consent in the local lan-
guage (Runyankole) by a Ugandan research assistant. 
In the case of participant limited literacy, the informed 
consent was read aloud in front of a witness and the 
participant provided a fingerprint in place of a signa-
ture. This study was approved by the institutional review 
boards of Mbarara University of Science and Technology 

(Mbarara, Uganda), Ugandan National Council of Sci-
ence and Technology, and Weill Cornell Medicine (New 
York, USA).

Screening and enrollment
Healers were provided with eligibility criteria for the trial 
and screened all clients receiving care at their practices 
during the enrollment period. If a client was determined 
to be potentially eligible, the healers would contact a 
study research assistant, who would arrive at the prac-
tice within one hour to confirm eligibility and conduct 
study recruitment and enrollment procedures, if the cli-
ent agreed. We recruited individual clients receiving care 
from participating healers on a rolling basis. Screening 
and recruitment were continued at each healer site until 
target enrollment was reached. All eligible participants 
approached agreed to participate in the study.

Adaptation of an evidence‑based intervention
We followed the stepwise ADAPT-ITT framework to 
identify an evidence-based lay support program and 
adapt it for use among Ugandan TH. The ADAPT-
ITT framework consists of (1) Assessment of needs; (2) 
Deciding which evidence-based intervention to adapt; (3) 
Adaptation of the intervention; (4) Production of drafted 
adapted interventions; (5) Topical expert feedback on 
adapted intervention draft; (6) Integration of expert feed-
back; (7) Training personnel; and (8) Testing the adapted 
intervention. Steps of the ADAPT-ITT process are 
described below and summarized in Table 1.

We began the Assessment phase, with focus group dis-
cussions with TH to understand existing barriers to HIV 
care experienced by their clients and determine interest 
in involving TH as lay supporters. Guided by input from 
the TH in the Decision phase, we completed a scoping lit-
erature review to identify evidence-based strategies used 
to improve HIV care in similar contexts. We reviewed 
literature for evidence-based layperson support inter-
ventions that improved HIV viral suppression in other 
resource-poor settings and determined appropriateness 
for adaptation based on whether the intervention’s core 
components addressed barriers identified during the 
Assessment phase. We selected the PEPFAR-supported 
Patient Advocate Program [29] because this community 
health worker-delivered intervention addressed many of 
the identified barriers in the Assessment phase.

Next, adapted training materials were professionally 
translated into Runyankole and tailored for low literacy 
users following guidelines for cross-cultural translation, 
adaption, and validation of survey instruments [36]. In 
the Administration  phase, we presented this adapted 
program via theatre presentations to a group of stake-
holders: TH, HIV clinicians, and PLWH in Mbarara. 
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Theatre presentations summarized the adapted program 
and included examples of how TH would deliver lay sup-
port to a PLWH. After the presentations, all attendees 
were invited to participate in focus groups and complete 
Acceptability of Intervention Measure (AIM), Interven-
tion Appropriateness Measure (IAM), and Feasibility 
of Intervention Measure (FIM) surveys, which assess 
intervention characteristics, with higher scores indicat-
ing favorable evaluation [37]. These scales were verbally 
administered to maximize comprehension among par-
ticipants with limited literacy. The adapted program was 
modified based on feedback from these theatre presenta-
tions as part of the Production phase. Revised program 
materials were shared with topical experts on HIV care 
in low-resource settings and traditional medicine for 
comments and feedback (Topical Expert Input), which 
was then integrated to create a finalized version of the 
adapted lay support training curriculum and evaluation 
materials (Integration). Final curriculum for the TH-facil-
itated lay support program is shown in Table 2.

In the Training phase, we identified 12 eligible TH 
practicing in the Mbarara area and invited them to par-
ticipate in this study as lay supporters. We trained them 
in the adapted curriculum during a two-day session 
where clinicians, counselors, social workers, and peer 
supporters from the District HIV clinic led the trainings. 
Participating healers received training on HIV transmis-
sion, the role of ART, Ugandan Ministry of Health guide-
lines on linkage to care, ethical principles in working with 
PLWH, HIV stigma, ART readiness counseling, mental 
health issues, strategies for healthy living with HIV, and 

delivering adherence support counseling. Educational 
content was overseen by author DN, a Ugandan infec-
tious disease physician and clinical director of the Mba-
rara District HIV clinic. Each content section concluded 
with individual verbal assessments of understanding and 
structured role playing to assess appropriate support 
delivery. All 12 TH were required to demonstrate ≧85% 
competency on assessments of understanding and appro-
priate delivery of support at the end of the training ses-
sions before continuing to the next content section.

The Testing phase took place between September 2021 
and May 2022. We enrolled PLWH receiving care from 
TH who attended the trainings. Participating PLWH 
were followed for 9  months. A registered nurse at the 
District HIV served as a liaison to communicate with 
participating TH to assist with arranging re-linkage to 
care appointments for PLWH.

Pilot testing data collection
Once enrolled in the study at a TH site, PLWH were 
assigned a de-identified study number, which was placed 
on a recording form. The form was completely graphical, 
and reading competency was not required to complete 
it. Research assistants provided participating TH with 
the CASE Adherence Index Questionnaire forms to con-
duct the initial screening of participants. If PLWH clients 
scored less than 10 on the CASE Adherence Index, they 
were instructed to contact a research assistant to consent 
and enroll the participant. For PLWH scoring > 10 on the 
CASE Adherence Index, TH were asked to provide gen-
eral counseling on the importance of ART adherence 

Table 1  Summary of ADAPT-ITT steps undertaken to select and adapt an evidence-based lay supporter intervention for Ugandan TH

ADAPT-ITT stage Procedure(s) Process(es) Date completed

Assessment Determined stakeholder interests in using TH 
to deliver non-clinical support for PLWH in rural 
Uganda

• Three focus groups (12 TH and 10 PLWH) in Mbarara
• Drafted adaptation of Patient Advocate Program 
from South Africa [27] based on qualitative data 
from focus groups, tailoring with language specific 
for Ugandan TH

June 2021

Decision Selected evidence-based content from similar con‑
text to adapt for Ugandan TH

Administration Theatre test and stakeholder assessments of inter‑
vention draft version

12 TH Advisory Board, 10 HIV clinicians, and 10 PLWH 
watched theatre presentations then participated 
in focus groups, and completed implementation 
surveys

July 2021

Production Revisions made incorporating stakeholder feedback Identified intervention core elements and created 
fidelity plan

July 2021

Topical Expert Input Topical experts on HIV care and traditional medicine 
reviewed intervention draft

Gathered comments and additional revisions August 2021

Integration Integrated expert feedback Produced a finalized draft of the intervention materi‑
als

August 2021

Training Deliver training in adapted intervention Trained clinic staff to deliver curriculum to TH, then 
conducted 2-day training session with TH

August 2021

Testing Pilot tested adapted lay supporter intervention 9-month evaluation of HIV and implementation 
outcomes

Sept 2021–May 2022
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and information on nearby HIV clinics where they could 
receive care.

Following enrollment, TH would contact the desig-
nated HIV clinic liaison to schedule the initial linkage 
to care appointment for the identified PLWH. PLWH 
were then given a transportation stipend equivalent to 
$5 USD to cover the cost of reaching the clinic for their 
initial visit and were given the option for the healer 
to accompany them to their appointment at their dis-
cretion. Following the initial linkage to care, healers 
delivered psychosocial support weekly for a month, 
then monthly for a total of 9  months. Ugandan HIV 
clinics provide roundtrip transportation remuneration 
for patients to attend subsequent appointments. TH 
received compensation for time spent on study-related 
procedures, including screening for eligible clients, 
counseling participating PLWH, and in some cases 

accompanying PLWH clients to initial clinical appoint-
ments. This stipend was roughly equivalent to $20 USD 
per month.

PLWH were informed during enrollment that they 
would be contacted after 14 days by telephone to assess 
for linkage to care and ART initiation and again monthly 
for the duration of the study period to assess retention in 
care. All TH, PLWH, and the HIV clinic liaison included 
in the trial were invited to participate in the two quali-
tative interviews after study completion — the first after 
9  months, and the second after 12  months. The goal of 
the interviews was to explore the future potential of 
including TH in subsequent steps of the HIV continuum 
of care (i.e., prospective implementation needs, barri-
ers, and facilitators), and the potential sustainability of 
this approach. Interviews were conducted in person by 
trained Ugandan  research assistants. TH, PLWH, and 
clinical liaison interviews contained similar questions, 
asking about their experiences participating in the study 
and factors relevant to the study’s primary and second-
ary outcomes. Interviews lasted approximately 60  min, 
were conducted in the local language (Runyankole) in a 
private setting of the participant’s choice, and were audio 
recorded. Interviews were transcribed and translated into 
English by the interviewing research assistants, who are 
fluent in both Runyankole and English. Research Assis-
tants were trained in qualitative data collection methods 
and had significant experience conducting qualitative 
research with TH and PLWH since 2018. Audio files were 
maintained in a secure, encrypted OneDrive file.

Outcomes
Outcomes were assessed among individual PLWH of 
participating TH. The primary outcome of the pilot 
study was re-linkage to HIV care within 14  days. The 
primary outcome was assessed via self-report at the 
time of 14-day follow-up phone call and confirmed via 
the HIV clinic, with the participants’ consent. Second-
ary outcomes were ART (re)initiation, ART adherence, 
retention in care at 9 months, and program implementa-
tion outcomes (acceptability, feasibility, and appropriate-
ness). ART adherence was assessed via self-report CASE 
Adherence Index Score and 4-day recall at the time of 
follow-up phone calls. Retention in care at 9  months 
and implementation outcomes were assessed via self-
report at the time of 9-month follow-up. Outcomes were 
defined before pilot initiation and were not altered after 
study commencement.

Data analysis
As the goal of this pilot study was to assess a novel inter-
vention on a small scale in the interest of future scale-up, 

Table 2  TH training curriculum, adapted from the South African 
Patient Advocate program [27, 28]

Day one
  1. HIV/AIDS overview
    a. Epidemiology of HIV in Uganda and HIV transmission
    b. Rationale for ART use and adherence (U = U)

  2. Ethics of working with PLWH
    a. Confidentiality and status disclosure
    b. Discrimination and stigma

  3. Overview of clinical services for PLWH
    a. Enrollment and pre-ART counseling
    b. ART initiation
    c. Treatment of other opportunistic infections
    d. Adherence support and monitoring

  4. Community resources for PLWH
    a. NGO or government offices
    b. Community support groups
    c. Advocacy groups for stigma reduction

  5. Identifying mental health symptoms
    a. Introduction to depression and anxiety
    b. Common symptoms and solutions
    c. When to refer PLWH for further management

Day two
  1. ART readiness, adherence barriers/facilitators

  2. The role of lay adherence supporters
    a. Supporting PLWH outside the clinic
    b. Lay support versus clinical care roles
    c. Lay supporter as advocate and confidante

  3. ART adherence support strategies
    a. Strengths-based counseling/self-efficacy
    b. Managing ART side effects
    c. Emphasizing goals of treatment

  4. Communication skills for counseling

  5. Strategies for healthy/positive living
    a. Nutrition, exercise, and mental health
    b. Routine healthcare and clinic visits
    c. Safer sex

  6. HIV status disclosure and social support
    a. Counseling on disclosure strategies
    b. Improving social support
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it was not statistically powered. Sample size of 12 TH 
and 20 PLWH was determined by the feasibility of com-
pleting the Testing phase within a 9-month period. Par-
ticipant characteristics and quantitative study outcomes 
were summarized using descriptive statistics. English 
transcripts were reviewed by authors RS, MP, RA, and 
GB, and analyzed following a content analysis approach 
[38] with the intent to identify themes relevant to the 
study’s clinical outcomes and to explore participant expe-
riences in the study. Illustrative quotes were selected to 
demonstrate themes in the interview data.

Results
This study was conducted from June 2021-August 2022. 
Characteristics of TH and PLWH study participants are 
shown in Table  3. Qualitative results from stages of the 
adaptation process are identified by number in the text 
below, with illustrative quotes shown in Table 4.

Data from our Assessment phase indicated that logisti-
cal challenges played an important role in disengagement 
from care among PLWH who receive care from TH, 
notably geographical distance to clinics and transporta-
tion costs limiting access to care (Q1). Attending clinic 
appointments often meant that PLWH would have to 
miss income-generating activities. As such, many PLWH 
did not prioritize attending HIV clinic appointments. 
Additionally, HIV-related stigma deterred PLWH from 
seeking clinic-based care, thus serving as a barrier to 
entering and remaining in HIV care (Q2). Lack of social 
support for PLWH was also described as an important 
reason for disengagement with HIV care services (Q3). 

In addition, PLWH felt that they did not have sufficient 
rapport or trust in clinical staff to disclose adherence 
challenges during clinic visits (Q4). PLWH felt that their 
existing close, trusting relationships with TH was a foun-
dational component for re-engaging with HIV services 
(Q5, Q6).

Two core elements of the intervention were identified 
during the Production phase: (1) TH facilitating rapid 
re-linkage to HIV care and (2) TH provision of psycho-
social support using one or more of the following key 
elements: identifying barriers to ART adherence, healthy 
living, HIV status disclosure, identifying mental health 
symptoms.

The Testing phase of the study took place from Septem-
ber 2021 to May 2022. We enrolled 20 PLWH at 12 TH 
practices in the first week of September 2021 and tracked 
outcomes over the following 9  months. The first 20 eli-
gible PLWH identified at the practice locations agreed 
to enroll. We instructed TH to aim to facilitate linkage 
to HIV care within 14  days of study enrollment. Client 
HIV status was verified through confirmatory testing at 
the HIV clinic per Ugandan National Guidelines [39]. 
The clinical liaison assisted with setting initial re-linkage 
to care appointments. TH provided frequent (weekly for 
four weeks, then monthly) psychosocial support, either 
in person or over the phone.

After 9  months, we contacted all PLWH participants 
to re-evaluate CASE adherence index, four-day ART use 
recall, and retention in HIV care. Baseline characteristics 
and 9-month results are shown in Tables 3 and 5, respec-
tively. At baseline, the median CASE adherence score was 

Table 3  Characteristics of the Testing phase participants

a Excludes those who are ART naïve
b CASE index is out of a possible 16 points

Characteristic N (%) or median [IQR]

Traditional Healers (n = 12) PLWH (n = 20)

Age (in years) 43 [36-57] 36 [25-47]

Male gender 7 (58%) 9 (45%)

Married 10 (83%) 5 (25%)

Occupation Spiritual healer 5 (42%)
Herbalist 4 (33%)
Birth attendant 2 (17%)
Bonesetter 1 (8%)

Laborer 15 (75%)
Business owner 5 (25%)

Christian religion 11 (92%) 19 (95%)

Years since HIV diagnosis n/a 7 [2 - 18]

Days since the last clinic visit n/a 83.5 [30 - 230]

Days since the last ART use n/a 57.5 [4 - 449]a

Baseline CASE adherence n/a 3 [1-5]b

100% ART adherence via 4-day recall [21] n/a 1 (5%)

ART naïve n/a 4 (20%)
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Table 4  Summary of qualitative results from interviews

Qualitative findings Theme Illustrative quote

Factors influencing disengagement from HIV care Logistical challenges Quote 1: “Transport was always a challenge 
because of poverty and yet the distance to the HIV 
clinic was too long to walk. That was another 
de-motivating factor and discouraging [for PLWH].” 
– 69-year-old male, traditional healer

Stigma Quote 2: “Some of these people were stigmatized 
to the extent that whenever they tempted to go 
to the HIV clinic, they would feel out of place, 
become uncomfortable and end up getting more 
stressed instead. Sometimes they would just go 
back home without a single treatment. Some 
of them actually gave up completely [on clinical 
care].” – 36-year-old female, traditional healer

Lack of social support Quote 3: “I did not have any hope. I did not have 
anyone to support me, no one to lean on, 
no motivation. I had reached an extent of giving 
up my HIV treatment.” – 40-year-old female, PLWH

Lack of trusting relationships with HIV clinical staff Quote 4: “[My client living with HIV] has had 
many challenges with the HIV clinics, and she fails 
to open up and disclose her adherence issues 
to them” 42-year-old female, traditional healer

TH could overcome barriers to HIV care PLWH have close, trusting relationships with TH Quote 5: “[My TH] is my counsellor, my friend, 
and a sister … She is always there for me, and she 
makes sure I am on the right track. She is my 
teacher, family, and everything.” – 50-year-old 
male, PLWH
Quote 6: “I had never disclosed my HIV to any‑
one—not even my mother. But this healer, he 
is more than a parent. He treats me very well. He 
is so close to me and special.… His care cannot 
be compared to health workers. They also do their 
best but this one is more special.” – 42-year-old 
female, PLWH

Factors impacting HIV clinical outcomes TH-delivered support improved self-efficacy 
to remain in HIV care

Quote 7: “[The TH] made me believe and trust in 
myself. I am confident and ready to face whatever 
challenge that comes my way and continue to 
access my HIV services.” – 43-year-old female, PLWH
Quote 8: “Before this program, I used to miss a lot my 
clinic appointments. Sometimes it was difficult to 
support myself, but that was not an issue anymore. 
I learnt how to plan and prepare for my next clinic 
appointment ahead of time and thanks to my healer 
who is always there to remind me, encourage me, 
and motivate me.” – 42-year-old female, PLWH

TH-delivered ART readiness counseling prepared 
clients to reinitiate ART​

Quote 9: “[The TH] took his time counseling me 
very well [before my appointment]. I felt I was pre‑
pared and ready to start all over my HIV treatment 
and care.” – 36-year-old male, PLWH

TH effectively addressed individual barriers to ART 
adherence

Quote 10: “My healer, she counseled me, told 
me a lot about HIV, what to do, the benefits 
and the challenge that comes around with poor 
adherence. She calls me, reminds me, and some‑
times checks on me where necessary to see how I 
take my medicine.” – 27-year-old male, PLWH
Quote 11: “I monitored their ART adherence. How 
many tablets they were remaining, and their dates 
of clinic appointment. [We would] talk about their 
eating habits.” – 36-year-old female traditional healer
Quote 12: “I encouraged them to involve their 
family members, to disclose to their spouses 
and others so that they keep reminding them 
about the time when to take their HIV medicines.” 
– 53-year-old male, traditional healer
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Table 4  (continued)

Qualitative findings Theme Illustrative quote

TH-delivered counseling reduced internalized 
stigma

Quote 13: “I had reached the worst stage that you 
can ever imagine but when I met this healer, it was 
like I was born again … I am no longer miserable. I 
have no more stigma. I am no longer living in self-
denial. I access my HIV treatment with no chal‑
lenge. I doubt I will consider stopping my HIV 
treatment ever again.” – 43-year-old male, PLWH

Transportation reimbursement overcame logistic 
challenges to HIV care

Quote 14: “One of the main supports 
that was helpful was the transport which 
was given to us because I did not have to strug‑
gle again going to access my HIV treatment. I 
was motivated and encouraged because I used 
to be so stressed [about transportation costs].”– 
42-year-old female, PLWH

Implementation outcomes Program acceptability Quote 15: “So it also helped to update clinic 
workers about their challenges, and any progress, 
of these [PLWH] clients as far as HIV treatment 
and management was concerned. We practically 
became a bridge between health care providers 
at the HIV clinic and the clients that we do serve.” – 
56-year-old male, traditional healer
Quote 16: “I found this interesting to find that tra‑
ditional healers are actually helping to improve 
health services … I think if you are trying to 
address the challenges that these people face, the 
traditional healers will give you the first-hand infor‑
mation you want and the issues would be easily 
dealt with.” – 35-year-old male, HIV clinical liaison

Program appropriateness Quote 17: “As traditional healers, our [PLWH] clients 
find it easier to approach us because we are peo‑
ple who belong to the same community. We are 
people who have lived with them for quite a long 
time. They are clients whom we have served for a 
long time, and we do understand them very well.” 
– 36-year-old male, traditional healer
Quote 18: “Traditional healers helped to sort out 
issues [to adherence] better than us in the medi‑
cal sector because they know [the PLWH clients]. 
People believe in them more than us. They can 
do better in following up these people, which we 
can’t do. They know the challenges that people 
face” – 35-year-old male, HIV clinical liaison

Program feasibility Quote 19: “This man [my healer] is naturally gifted 
and talented. He is good at talking and when he 
says something, it is difficult to refuse or ignore 
whatever he says. But also, we live together, we see 
each other all the time and so we have a lot of time 
to talk and discuss.” – 43-year-old female, PLWH

Sustainment of the program Quote 20: “They are still on HIV care and I still sup‑
port them by counselling, guiding and encourag‑
ing them never to give up and continue doing 
the right thing. I still monitor and follow them up. 
There is no getting tired because I am already con‑
nected to them and I cannot give up.” – 36-year-
old male, traditional healer (12-month interview)
Quote 21: “I take my HIV treatment so seriously and 
I have never missed taking my HIV medicines or my 
clinic appointments. In addition to that, I am still getting 
support from my healer. He is still there for me provid‑
ing me with the same counselling and guidance. We 
see each other quite often and we discuss about my 
health. Nothing changed after the program ended” – 
35-year-old female, PLWH (12-month interview)
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3 of 16 possible points; only one PLWH was adherent to 
ART via 4-day recall, and four were ART naive. The TH-
delivered support achieved linkage and ART initiation 
within 14  days for all 20 PLWH, with 19/20 reporting 
complete ART adherence, and all being retained in care 
at 9  months. ART adherence improved nearly 20-fold 
compared with baseline (95% vs 5%).

Data from individual exit interviews illustrates how 
TH effectively supported re-linkage and retention in 
HIV care, overcoming the barriers described during the 
Assessment phase. TH-delivered social support improved 
self-efficacy and clients felt more willing to engage with 
HIV services as a result (Q7, Q8). TH also provide ART 
readiness counseling prior to the first relinkage appoint-
ment, which prepared clients to accept ART (re)initiation 
(Q9). TH achieved improved ART adherence by address-
ing individual barriers to adherence (Q10), including 
monitoring pill counts (Q11), and encouraging status 
disclosure and support from household members (Q12). 
In addition, TH-delivered counseling was described as 
an effective means to reduce internalized HIV-related 
stigma (Q13). The transportation reimbursement for the 
first clinical relinkage appointment provided by the study 
was described as an important means to offset logistical 
barriers faced by patients (Q14).

In May 2022, after the program had been underway 
for 9  months, participating TH, PLWH, and the clinic 
liaison completed the AIM, IAM, and FIM surveys. The 
adapted support program scores were 20/20 (100%) in 
each category, indicating the highest perceived accept-
ability, appropriateness, and feasibility. Acceptability 
measures the perception that an intervention is agreeable 
or satisfactory [36]. The adapted program was described 
as acceptable as collaborations between TH and HIV cli-
nicians were perceived as improving the care of PLWH 
(Q15, Q16). Appropriateness pertains to perceived fit 
and relevance to the study context [36]. This TH-deliv-
ered program was perceived as appropriate because TH 
are well-embedded, respected members of the commu-
nity and therefore effective lay supporters because they 
are trusted by patients (Q17, Q18). Finally, feasibility 
describes perceived program suitability for everyday use 
[36]. PLWH describe counseling as part of the existing 

natural “toolbox” of TH, who are already gifted and 
trusted counselors (Q19).

In June 2022, formal research support for the TH-deliv-
ered program ceased. Over the following three months, 
we assessed the degree to which the TH continued to 
deliver lay support as part of their routine practices 
through a second qualitative interview with all TH and 
PLWH at 12 months following the launch of the Testing 
phase. They reported remaining in contact with their cli-
ents and continuing to deliver the support in accordance 
with their training (Q20). Clients noted that continued 
support has helped them to remain adherent to ART and 
retained in care (Q21).

Discussion
This mixed methods study illustrates the process of 
adapting an evidence-based lay supporter program for 
Ugandan TH and has shown that training in the adapted 
curriculum allowed TH to successfully support PLWH in 
(re)linkage to HIV care, ART adherence, and retention 
in care. Qualitative data demonstrate why TH-delivered 
lay support was particularly effective, as they provide 
psychosocial support, health education, and are trusted 
community members. By promoting communication 
between TH and HIV clinics, this strategy allowed TH 
to serve as a “bridge” between PLWH and HIV clinics, 
thereby improving entry and retention in the continuum 
of care. This approach was regarded as highly acceptable, 
appropriate, and feasible among those involved. Imple-
mentation data also suggest this type of program could 
be sustainable beyond the context of an intensely sup-
ported research program.

Approximately half of African PLWH default from 
care [40], with rural populations facing higher barriers 
to enter and remain in HIV care. TH-delivered lay sup-
port may be a strategy to improve outcomes in these 
specific populations, as TH are highly geographically 
accessible, and are less time consuming compared with 
clinical visits [41, 42]. Men in African countries also 
experience worse HIV clinical outcomes than women 
[43–45] as they remain outside the reach of current 
HIV control programs. Although this pilot study was 
not targeted to men, its ubiquitous success among both 
men and women warrants further study as to whether 
TH-delivered lay support may be especially impact-
ful among men. Our findings also align with previous 
studies suggesting that task shifting is both cost- and 
clinically effective to improve outcomes in patients 
with chronic diseases such as diabetes, hypertension, 
asthma, and epilepsy [46–48]. For example, a study 
in South Africa indicated that task shifting using lay 
health workers may be used as an important resource to 
reduce the burden on clinical staff [49]. Consequently, 

Table 5  PLWH HIV outcomes after 9 months

a CASE index is out of a possible 16 points

N (%) or median [IQR]

(Re)intiated ART within 14 days 20 (100%)

CASE adherence index 16 [15.5–16]a

100% ART adherence via 4-day recall 19 (95%)

Retained in HIV care 20 (100%)
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TH-delivered support may be used as a strategy to 
engage men and rural populations, while simultane-
ously offloading busy HIV clinics to provide support as 
an adjunct to routine clinical care.

Some studies in Africa have noted that TH may con-
tribute to delays in patients seeking HIV care and ART 
non-adherence [15, 17, 24, 25, 50]. Importantly, in 
these prior studies, TH were not trained by or formally 
included in HIV control programs. We have shown 
that with training in evidence-based strategies adapted 
for TH, TH can potentially improve clinical outcomes 
among PLWH, who have otherwise been difficult to reach 
via existing programs. Our rigorous use of the ADAPT-
ITT stepwise process allowed for the revised program to 
retain its effect on improving clinical outcomes among 
PLWH who had defaulted from care. Our qualitative and 
implementation data suggest that TH-delivered lay sup-
port was welcome and impactful among PLWH who had 
previously defaulted from care, and has the potential to 
improve retention in care, and therefore HIV viral sup-
pression. Additionally, our TH-delivered support pro-
gram was unique in that it fostered collaboration and 
trust between TH and clinic-based clinicians, something 
that has been previously noted as a barrier to a successful 
implementation of collaborative care [18, 23].

Our study also contributes to the literature emphasizing 
the importance of reporting and documenting the adap-
tation of evidence-based interventions [51–53]. While 
ADAPT-ITT is one of many rigorous strategies used for 
adaptation [54], it emphasizes the importance of cultural 
context [55] and solicits stakeholder input to guide interven-
tion adaptations to maintain fidelity to the original evidence-
based program. We hope to contribute to this body of work 
by providing insight into methods and data used to adapt an 
evidence-based program for delivery by TH in rural Uganda.

Limitations
We acknowledge that study has certain limitations. We 
adapted an evidence-based lay supporter program for 
delivery in rural Uganda for TH, an atypical group of lay 
providers. We acknowledge that there is heterogeneity 
in TH in global settings that would affect whether this 
program might be generalizable to implement in other 
contexts. However, we believe there are many shared 
characteristics of TH that may make this approach appli-
cable in other settings where HIV outcomes are currently 
suboptimal. Second, while linkage to care, ART (re)ini-
tiation, and retention in care outcomes were confirmed 
by the HIV clinic, ART adherence was determined based 
on self-reporting. Future studies which include quanti-
tative measures of adherence are needed to determine 
the impact of this program on medication adherence. 
While all TH were in-serviced on counseling and lay 

support strategies, program fidelity was not specifically 
evaluated as part of this pilot study, but should be spe-
cifically considered as part of scaling up this approach. 
Finally, we acknowledge the small sample size of partici-
pating PLWH and TH. The purpose of this study was to 
illustrate the adaption process and proof-of-concept. 
Large-scale cluster randomized trials are warranted to 
determine clinical effectiveness and long-term outcomes.

Lessons learned
TH were highly motivated to learn new strategies to 
support their clients enter and persist in HIV care. Con-
textual and cultural fit are critical variables in imple-
mentation efforts, and TH are ubiquitous — though 
underutilized — informal providers in efforts to expand 
access to evidenced-based HIV care. TH are well-posi-
tioned to provide continued support as their clients are 
used to seeking out care at their practices, particularly 
in rural communities where community health work-
ers may have greater difficulty accessing patients due to 
geographic distance. We note that TH-delivered inter-
ventions are distinct from community health worker-
delivered interventions because patients are already 
independently seeking care at TH practices, and do not 
require recruitment strategies to attract them to these 
care-delivery sites. The fact that TH have a strong, exist-
ing client base strengthens core implementation domains 
such as intervention appropriateness and acceptability. 
Furthermore, formal medical clinics are sparse in rural 
Uganda and may lack sufficient staffing. Qualitative 
data revealed that TH were well-equipped to identify 
and address individual barriers to entering and remain-
ing in HIV care because of pre-existing personal, trust-
ing relationships with their clients. We note that highly 
individualized treatment may disrupt intervention fidel-
ity, and therefore special attention must be paid to fidelity 
as this program is scaled up. Lastly, we found that clinic-
based providers and TH were eager to work together 
and welcomed collaboration. Buy-in from participat-
ing stakeholders is imperative when designing sustain-
able interventions. Thus, we will continue to prioritize 
strengthening relationships between formal and informal 
providers to support intervention adoption.

Conclusion
We guided the adaption of an evidence-based lay sup-
port intervention for PLWH following the ADAPT-ITT 
framework to create a training program for TH in rural 
Uganda. After receiving this adapted curriculum, TH suc-
cessfully facilitated re-linkage to HIV care and supported 
ART adherence in the short-term among PLWH who had 
defaulted from HIV care. Future studies are needed to 
assess scale-up and clinical effectiveness in the long-term.



Page 11 of 12Sundararajan et al. Implementation Science Communications            (2023) 4:87 	

Acknowledgements
We are grateful to our participants for sharing their time and experiences with 
us as part of this research study.

Authors’ contributions
RS secured funding for this study and was primarily responsible for study over‑
sight. The study was conceptualized by RS and WM. The study protocol was 
written by JMA, DN, WM, and RS with assistance from MP. MP and RA created 
data collection forms and GN collected study data. Training in the intervention 
was overseen by DN and WM. RS, RA, MP, and GB reviewed qualitative data. RS, 
RA, and MP reviewed the quantitative data. MP produced the first draft of the 
manuscript with assistance from GB. All authors contributed to data interpre‑
tation and approved the final version of the manuscript.

Funding
Funding for this study was provided by the Weill Cornell Department of Emer‑
gency Medicine (PI: Sundararajan). Funders had no role in the design of the 
study, data collection, analysis, interpretation, or writing of the manuscript.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
All participants were provided with written informed consent in the local 
language (Runyankole) by a Ugandan study research assistant. This study was 
approved by the institutional review boards of Mbarara University of Science 
and Technology (Mbarara, Uganda), Ugandan National Council of Science and 
Technology, and Weill Cornell Medicine (New York, USA).

Consent for publication
Not applicable. Data from participants included in the manuscript have been 
de-identified.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Center for Global Health, Weill Cornell Medicine, New York, NY, USA. 2 Depart‑
ment of Emergency Medicine, Weill Cornell Medicine, New York, NY, USA. 
3 Yale School of Medicine, Yale University, New Haven, USA. 4 University College 
London, London, UK. 5 Mbarara University of Science and Technology, Mbarara, 
Uganda. 6 Weill Cornell Medical College, Weill Cornell Medicine, New York, USA. 
7 Mbarara Regional Referral Hospital, Mbarara, Uganda. 

Received: 12 January 2023   Accepted: 13 July 2023

References
	1.	 Burgos-Soto J, Ben Farhat J, Alley I, et al. HIV epidemic and cascade 

of care in 12 east African rural fishing communities: results from a popula‑
tion-based survey in Uganda. BMC Public Health. 2020;20(1):970. https://​
doi.​org/​10.​1186/​s12889-​020-​09121-6.

	2.	 Ministry of Health, Uganda. Uganda Population-Based HIV Impact 
Assessment (UPHIA) 2016–2017: final report. Kampala: Ministry of Health; 
2019. https://phia.icap.columbia.edu/wp-content/uploads/2019/07/
UPHIA_Final_Report_Revise_07.11.2019_Final_for-web.pdf Accessed 14 
March 2022 .

	3.	 Consolidated guidelines on HIV testing services for a changing epidemic. 
Accessed July 1, 2022. https://​www.​who.​int/​publi​catio​ns-​detail-​redir​ect/​
WHO-​CDS-​HIV-​19.​31.

	4.	 Lankowski AJ, Siedner MJ, Bangsberg DR, Tsai AC. Impact of geographic 
and transportation-related barriers on HIV outcomes in Sub-Saharan 
Africa: a systematic review. AIDS Behav. 2014;18(7):1199–223. https://​doi.​
org/​10.​1007/​s10461-​014-​0729-8.

	5.	 Siedner MJ, Lankowski A, Tsai AC, et al. GPS-measured distance to clinic, 
but not self-reported transportation factors, are associated with missed 
HIV clinic visits in rural Uganda. AIDS. 2013;27(9):1503–8. https://​doi.​org/​
10.​1097/​QAD.​0b013​e3283​5fd873.

	6.	 WHO Global report on traditional and complementary medicine 2019. 
Published online 2019. https://​apps.​who.​int/​iris/​bitst​ream/​handle/​10665/​
312342/​97892​41515​436-​eng.​pdf?​seque​nce=​1&​isAll​owed=y.

	7.	 Mutola S, Pemunta NV, Ngo NV. Utilization of traditional medicine and 
its integration into the healthcare system in Qokolweni, South Africa; 
prospects for enhanced universal health coverage. Complement Ther 
Clin Pract. 2021;43:101386. https://​doi.​org/​10.​1016/j.​ctcp.​2021.​101386.

	8.	 Ae-Ngibise K, Cooper S, Adiibokah E, et al. “Whether you like it or not 
people with mental problems are going to go to them”: a qualitative 
exploration into the widespread use of traditional and faith healers 
in the provision of mental health care in Ghana. Int Rev Psychiatry. 
2010;22(6):558–67. https://​doi.​org/​10.​3109/​09540​261.​2010.​536149.

	9.	 Tan M, Otake Y, Tamming T, Akuredusenge V, Uwinama B, Hagenimana 
F. Local experience of using traditional medicine in northern Rwanda: a 
qualitative study. BMC Complement Med Ther. 2021;21(1):210. https://​
doi.​org/​10.​1186/​s12906-​021-​03380-5.

	10.	 Sundararajan R, Mwanga-Amumpaire J, King R, Ware NC. Conceptual 
model for pluralistic healthcare behaviour: results from a qualitative study 
in southwestern Uganda. BMJ Open. 2020;10(4):e033410. https://​doi.​org/​
10.​1136/​bmjop​en-​2019-​033410.

	11.	 Broderick K, Ponticiello M, Nabukalu D, et al. Shortening “the Road” 
to improve engagement with hiv testing resources: a qualitative 
study among stakeholders in Rural Uganda. AIDS Patient Care STDS. 
2021;35(2):56–62. https://​doi.​org/​10.​1089/​apc.​2020.​0235.

	12.	 Ponticiello M, Mwanga-Amumpaire J, Tushemereirwe P, et al. How informal 
healthcare providers improve uptake of HIV testing: qualitative results from 
a randomized controlled trial. AIDS. 2022;36:1161–9. https://​doi.​org/​10.​
1097/​QAD.​00000​00000​003227. Published online April 20, 2022.

	13.	 Wringe A, Renju J, Seeley J, Moshabela M, Skovdal M. Bottlenecks to HIV 
care and treatment in sub-Saharan Africa: a multi-country qualitative 
study. Sex Transm Infect. 2017;93(Suppl 3):e053172. https://​doi.​org/​10.​
1136/​sextr​ans-​2017-​053172.

	14.	 Taylor TN, Dolezal C, Tross S, Holmes WC. Comparison of HIV/AIDS-specific 
quality of life change in Zimbabwean patients at western medicine ver‑
sus traditional African medicine care sites. J Acquir Immune Defic Syndr. 
2008;49(5):552–6. https://​doi.​org/​10.​1097/​QAI.​0b013​e3181​8d5be0.

	15.	 Wanyama JN, Tsui S, Kwok C, et al. Persons living with HIV infection on 
antiretroviral therapy also consulting traditional healers: a study in three 
African countries. Int J STD AIDS. 2017;28(10):1018–27. https://​doi.​org/​10.​
1177/​09564​62416​685890.

	16.	 Matungwa DJ, Hong R, Kidola J, et al. Understanding the role of tradi‑
tional healers in the HIV care cascade: findings from a qualitative study 
among stakeholders in Mwanza, Tanzania. PLOS Global Public Health. 
2022;2(8):e0000674. https://​doi.​org/​10.​1371/​journ​al.​pgph.​00006​74.

	17.	 Moshabela M, Bukenya D, Darong G, et al. Traditional healers, faith healers 
and medical practitioners: the contribution of medical pluralism to bot‑
tlenecks along the cascade of care for HIV/AIDS in Eastern and Southern 
Africa. Sex Transm Infect. 2017;93(Suppl 3):e052974. https://​doi.​org/​10.​
1136/​sextr​ans-​2016-​052974.

	18.	 Audet CM, Salato J, Vermund SH, Amico KR. Adapting an adherence 
support workers intervention: engaging traditional healers as adher‑
ence partners for persons enrolled in HIV care and treatment in rural 
Mozambique. Implement Sci. 2017;12(1):50. https://​doi.​org/​10.​1186/​
s13012-​017-​0582-z.

	19.	 Audet CM, Hamilton E, Hughart L, Salato J. Engagement of traditional 
healers and birth attendants as a controversial proposal to extend the 
HIV health workforce. Curr HIV/AIDS Rep. 2015;12(2):238–45. https://​doi.​
org/​10.​1007/​s11904-​015-​0258-8.

	20.	 Ssali A, Butler LM, Kabatesi D, et al. Traditional healers for HIV/AIDS 
prevention and family planning, Kiboga District, Uganda: evaluation of a 
program to improve practices. AIDS Behav. 2005;9(4):485–93. https://​doi.​
org/​10.​1007/​s10461-​005-​9019-9.

	21.	 Kayombo EJ, Mbwambo ZH, Massila M. Role of traditional healers in 
psychosocial support in caring for the orphans: a case of Dar-es Salaam 
City, Tanzania. J Ethnobiol Ethnomed. 2005;1:3. https://​doi.​org/​10.​1186/​
1746-​4269-1-3.

https://doi.org/10.1186/s12889-020-09121-6
https://doi.org/10.1186/s12889-020-09121-6
https://www.who.int/publications-detail-redirect/WHO-CDS-HIV-19.31
https://www.who.int/publications-detail-redirect/WHO-CDS-HIV-19.31
https://doi.org/10.1007/s10461-014-0729-8
https://doi.org/10.1007/s10461-014-0729-8
https://doi.org/10.1097/QAD.0b013e32835fd873
https://doi.org/10.1097/QAD.0b013e32835fd873
https://apps.who.int/iris/bitstream/handle/10665/312342/9789241515436-eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/312342/9789241515436-eng.pdf?sequence=1&isAllowed=y
https://doi.org/10.1016/j.ctcp.2021.101386
https://doi.org/10.3109/09540261.2010.536149
https://doi.org/10.1186/s12906-021-03380-5
https://doi.org/10.1186/s12906-021-03380-5
https://doi.org/10.1136/bmjopen-2019-033410
https://doi.org/10.1136/bmjopen-2019-033410
https://doi.org/10.1089/apc.2020.0235
https://doi.org/10.1097/QAD.0000000000003227
https://doi.org/10.1097/QAD.0000000000003227
https://doi.org/10.1136/sextrans-2017-053172
https://doi.org/10.1136/sextrans-2017-053172
https://doi.org/10.1097/QAI.0b013e31818d5be0
https://doi.org/10.1177/0956462416685890
https://doi.org/10.1177/0956462416685890
https://doi.org/10.1371/journal.pgph.0000674
https://doi.org/10.1136/sextrans-2016-052974
https://doi.org/10.1136/sextrans-2016-052974
https://doi.org/10.1186/s13012-017-0582-z
https://doi.org/10.1186/s13012-017-0582-z
https://doi.org/10.1007/s11904-015-0258-8
https://doi.org/10.1007/s11904-015-0258-8
https://doi.org/10.1007/s10461-005-9019-9
https://doi.org/10.1007/s10461-005-9019-9
https://doi.org/10.1186/1746-4269-1-3
https://doi.org/10.1186/1746-4269-1-3


Page 12 of 12Sundararajan et al. Implementation Science Communications            (2023) 4:87 

	22.	 Peltzer K, Mngqundaniso N, Petros G. A controlled study of an HIV/
AIDS/STI/TB intervention with traditional healers in KwaZulu-Natal. 
South Africa AIDS Behav. 2006;10(6):683–90. https://​doi.​org/​10.​1007/​
s10461-​006-​9110-x.

	23.	 Audet CM, Salato J, Blevins M, Amsalem D, Vermund SH, Gaspar F. Edu‑
cational intervention increased referrals to allopathic care by traditional 
healers in three high HIV-prevalence rural districts in Mozambique. PLoS 
One. 2013;8(8):e70326. https://​doi.​org/​10.​1371/​journ​al.​pone.​00703​26.

	24.	 Audet CM, Blevins M, Rosenberg C, et al. Symptomatic HIV-positive 
persons in rural Mozambique who first consult a traditional healer have 
delays in HIV testing: a cross-sectional study. J Acquir Immune Defic 
Syndr. 2014;66(4):e80–6. https://​doi.​org/​10.​1097/​QAI.​00000​00000​000194.

	25.	 Denison JA, Koole O, Tsui S, et al. Incomplete adherence among treat‑
ment-experienced adults on antiretroviral therapy in Tanzania, Uganda 
and Zambia. AIDS. 2015;29(3):361–71. https://​doi.​org/​10.​1097/​QAD.​00000​
00000​000543.

	26.	 Magidson JF, Satinsky EN, Luberto CM, et al. “Cooling of the mind”: 
Assessing the relevance of mindfulness training among people living 
with HIV using alcohol and other substances in South Africa. Soc Sci Med. 
2020;266:113424. https://​doi.​org/​10.​1016/j.​socsc​imed.​2020.​113424.

	27.	 Magidson JF, Andersen LS, Satinsky EN, et al. “Too much boredom 
isn’t a good thing”: Adapting behavioral activation for substance use 
in a resource-limited South African HIV care setting. Psychotherapy. 
2020;57:107–18. https://​doi.​org/​10.​1037/​pst00​00257.

	28.	 Wingood GM, DiClemente RJ. The ADAPT-ITT model: a novel method 
of adapting evidence-based HIV Interventions. J Acquir Immune Defic 
Syndr. 2008;47(Suppl 1):S40-46. https://​doi.​org/​10.​1097/​QAI.​0b013​e3181​
605df1.

	29.	 Fatti G, Meintjes G, Shea J, Eley B, Grimwood A. Improved survival and 
antiretroviral treatment outcomes in adults receiving community-based 
adherence support: 5-year results from a multicentre cohort study in 
South Africa. J Acquir Immune Defic Syndr. 2012;61(4):e50-58. https://​doi.​
org/​10.​1097/​QAI.​0b013​e3182​6a6aee.

	30.	 Fatti G, Mothibi E, Shaikh N, Grimwood A. Improved long-term antiretro‑
viral treatment outcomes amongst patients receiving community-based 
adherence support in South Africa. AIDS Care. 2016;28(11):1365–72.

	31.	 Uganda Population-Based HIV Impact Assessment UPHIA 2020–2021. 
Published online August 2022. https://​phia.​icap.​colum​bia.​edu/​wp-​conte​
nt/​uploa​ds/​2022/​08/​UPHIA-​Summa​ry-​Sheet-​2020.​pdf.

	32.	 Nabukalu D, Ponticiello M, Bennett T, et al. Factors associated with HIV 
testing among traditional healers and their clients in rural Uganda: 
Results from a cross-sectional study. Int J STD AIDS. 2021;32(11):1043–51. 
https://​doi.​org/​10.​1177/​09564​62421​10150​28.

	33.	 Sundararajan R, Ponticiello M, Lee MH, et al. Traditional healer-delivered 
point-of-care HIV testing versus referral to clinical facilities for adults 
of unknown serostatus in rural Uganda: a mixed-methods, cluster-ran‑
domised trial. Lancet Glob Health. 2021;9(11):e1579–88. https://​doi.​org/​
10.​1016/​S2214-​109X(21)​00366-1.

	34.	 Matungwa DJ, Kidola J, Pungu D, et al. A cluster-randomized trial of tradi‑
tional healer-delivered counseling and rapid HIV testing in Tanzania. AIDS 
Behav. 2022;26:3700–12. https://​doi.​org/​10.​1007/​s10461-​022-​03700-x.

	35.	 Byabene AK, Fortes-Déguénonvo L, Niang K, et al. Optimal antiretroviral 
therapy adherence as evaluated by CASE index score tool is associated 
with virological suppression in HIV-infected adults in Dakar, Senegal. Trop 
Med Int Health. 2017;22(6):776–82. https://​doi.​org/​10.​1111/​tmi.​12882.

	36.	 Proctor E, Silmere H, Raghavan R, et al. Outcomes for implementation 
research: conceptual distinctions, measurement challenges, and research 
agenda. Adm Policy Ment Health. 2011;38(2):65–76. https://​doi.​org/​10.​
1007/​s10488-​010-​0319-7.

	37.	 Weiner BJ, Lewis CC, Stanick C, et al. Psychometric assessment of three 
newly developed implementation outcome measures. Implement Sci. 
2017;12(1):108. https://​doi.​org/​10.​1186/​s13012-​017-​0635-3.

	38.	 Hsieh HF, Shannon SE. Three approaches to qualitative content analysis. 
Qual Health Res. 2005;15(9):1277–88. https://​doi.​org/​10.​1177/​10497​
32305​276687.

	39.	 Consolidated Guidelines for Prevention and Treatment of HIV in Uganda 
| Ministry of Health Knowledge Management Portal. Accessed April 30, 
2021. http://​libra​ry.​health.​go.​ug/​publi​catio​ns/​hivai​ds/​conso​lidat​ed-​guide​
lines-​preve​ntion-​and-​treat​ment-​hiv-​uganda.

	40.	 Fox MP, Rosen S. Retention of adult patients on antiretroviral therapy in 
low- and middle-income countries: systematic review and meta-analysis 

2008–2013. J Acquir Immune Defic Syndr. 2015;69(1):98–108. https://​doi.​
org/​10.​1097/​QAI.​00000​00000​000553.

	41.	 Stekelenburg J, Jager BE, Kolk PR, Westen EHMN, van der Kwaak A, 
Wolffers IN. Health care seeking behaviour and utilisation of traditional 
healers in Kalabo, Zambia. Health Policy. 2005;71(1):67–81. https://​doi.​
org/​10.​1016/j.​healt​hpol.​2004.​05.​008.

	42.	 Leichliter JS, Paz-Bailey G, Friedman AL, et al. ‘Clinics aren’t meant for 
men’: Sexual health care access and seeking behaviours among men in 
Gauteng province, South Africa. SAHARA-J. 2011;8(2):82–8. https://​doi.​
org/​10.​1080/​17290​376.​2011.​97249​89.

	43.	 Camlin CS, Ssemmondo E, Chamie G, et al. Men “missing” from popu‑
lation-based HIV testing: insights from qualitative research. AIDS Care. 
2016;28(Suppl 3):67–73. https://​doi.​org/​10.​1080/​09540​121.​2016.​11648​06.

	44.	 Chikovore J, Gillespie N, McGrath N, Orne-Gliemann J, Zuma T, ANRS 
12249 TasP Study Group. Men, masculinity, and engagement with 
treatment as prevention in KwaZulu-Natal, South Africa. AIDS Care. 
2016;28(Suppl 3):74–82. https://​doi.​org/​10.​1080/​09540​121.​2016.​11789​53.

	45.	 Tsai AC, Siedner MJ. The missing men: HIV treatment scale-up and life 
expectancy in Sub-Saharan Africa. PLoS Med. 2015;12(11):e1001906. 
https://​doi.​org/​10.​1371/​journ​al.​pmed.​10019​06.

	46.	 Lekoubou A, Awah P, Fezeu L, Sobngwi E, Kengne AP. Hypertension, 
diabetes mellitus and task shifting in their management in Sub-Saharan 
Africa. Int J Environ Res Public Health. 2010;7(2):353–63. https://​doi.​org/​
10.​3390/​ijerp​h7020​353.

	47.	 Kengne AP, Fezeu LL, Awah PK, Sobngwi E, Dongmo S, Mbanya JC. Nurse-
led care for epilepsy at primary level in a rural health district in Cameroon. 
Epilepsia. 2008;49(9):1639–42. https://​doi.​org/​10.​1111/j.​1528-​1167.​2008.​
01580_2.x.

	48.	 Kengne AP, Sobngwi E, Fezeu LL, et al. Nurse-led care for asthma at 
primary level in Rural Sub-Saharan Africa: the experience of Bafut in 
Cameroon. J Asthma. 2008;45(6):437–43. https://​doi.​org/​10.​1080/​02770​
90080​20329​33.

	49.	 Limbani F, Thorogood M, Gómez-Olivé FX, Kabudula C, Goudge J. Task 
shifting to improve the provision of integrated chronic care: realist evalu‑
ation of a lay health worker intervention in rural South Africa. BMJ Global 
Health. 2019;4(1):e001084. https://​doi.​org/​10.​1136/​bmjgh-​2018-​001084.

	50.	 Benzekri NA, Sambou JF, Ndong S, et al. Impact of traditional healers on 
the HIV care cascade in Senegal, West Africa: a longitudinal study. Am 
J Trop Med Hyg. 2021;105(5):1290–7. https://​doi.​org/​10.​4269/​ajtmh.​
21-​0280.

	51.	 Farah Saliba L, Allen P, Mazzucca SL, et al. Program adaptation by health 
departments. Front Public Health. 2022;10:892258 https://​www.​front​
iersin.​org/​artic​les/​10.​3389/​fpubh.​2022.​892258 Accessed 8 Nov 2022 .

	52.	 Miller CJ, Barnett ML, Baumann AA, Gutner CA, Wiltsey-Stirman S. The 
FRAME-IS: a framework for documenting modifications to implementa‑
tion strategies in healthcare. Implement Sci. 2021;16(1):36. https://​doi.​
org/​10.​1186/​s13012-​021-​01105-3.

	53.	 Wiltsey Stirman S, Baumann AA, Miller CJ. The FRAME: an expanded 
framework for reporting adaptations and modifications to evidence-
based interventions. Implement Sci. 2019;14(1):58. https://​doi.​org/​10.​
1186/​s13012-​019-​0898-y.

	54.	 Escoffery C, Lebow-Skelley E, Udelson H, et al. A scoping study of frame‑
works for adapting public health evidence-based interventions. Transl 
Behav Med. 2019;9(1):1–10. https://​doi.​org/​10.​1093/​tbm/​ibx067.

	55.	 Perera C, Salamanca-Sanabria A, Caballero-Bernal J, et al. No implementa‑
tion without cultural adaptation: a process for culturally adapting low-
intensity psychological interventions in humanitarian settings. Confl Heal. 
2020;14(1):46. https://​doi.​org/​10.​1186/​s13031-​020-​00290-0.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.1007/s10461-006-9110-x
https://doi.org/10.1007/s10461-006-9110-x
https://doi.org/10.1371/journal.pone.0070326
https://doi.org/10.1097/QAI.0000000000000194
https://doi.org/10.1097/QAD.0000000000000543
https://doi.org/10.1097/QAD.0000000000000543
https://doi.org/10.1016/j.socscimed.2020.113424
https://doi.org/10.1037/pst0000257
https://doi.org/10.1097/QAI.0b013e3181605df1
https://doi.org/10.1097/QAI.0b013e3181605df1
https://doi.org/10.1097/QAI.0b013e31826a6aee
https://doi.org/10.1097/QAI.0b013e31826a6aee
https://phia.icap.columbia.edu/wp-content/uploads/2022/08/UPHIA-Summary-Sheet-2020.pdf
https://phia.icap.columbia.edu/wp-content/uploads/2022/08/UPHIA-Summary-Sheet-2020.pdf
https://doi.org/10.1177/09564624211015028
https://doi.org/10.1016/S2214-109X(21)00366-1
https://doi.org/10.1016/S2214-109X(21)00366-1
https://doi.org/10.1007/s10461-022-03700-x
https://doi.org/10.1111/tmi.12882
https://doi.org/10.1007/s10488-010-0319-7
https://doi.org/10.1007/s10488-010-0319-7
https://doi.org/10.1186/s13012-017-0635-3
https://doi.org/10.1177/1049732305276687
https://doi.org/10.1177/1049732305276687
http://library.health.go.ug/publications/hivaids/consolidated-guidelines-prevention-and-treatment-hiv-uganda
http://library.health.go.ug/publications/hivaids/consolidated-guidelines-prevention-and-treatment-hiv-uganda
https://doi.org/10.1097/QAI.0000000000000553
https://doi.org/10.1097/QAI.0000000000000553
https://doi.org/10.1016/j.healthpol.2004.05.008
https://doi.org/10.1016/j.healthpol.2004.05.008
https://doi.org/10.1080/17290376.2011.9724989
https://doi.org/10.1080/17290376.2011.9724989
https://doi.org/10.1080/09540121.2016.1164806
https://doi.org/10.1080/09540121.2016.1178953
https://doi.org/10.1371/journal.pmed.1001906
https://doi.org/10.3390/ijerph7020353
https://doi.org/10.3390/ijerph7020353
https://doi.org/10.1111/j.1528-1167.2008.01580_2.x
https://doi.org/10.1111/j.1528-1167.2008.01580_2.x
https://doi.org/10.1080/02770900802032933
https://doi.org/10.1080/02770900802032933
https://doi.org/10.1136/bmjgh-2018-001084
https://doi.org/10.4269/ajtmh.21-0280
https://doi.org/10.4269/ajtmh.21-0280
https://www.frontiersin.org/articles/10.3389/fpubh.2022.892258
https://www.frontiersin.org/articles/10.3389/fpubh.2022.892258
https://doi.org/10.1186/s13012-021-01105-3
https://doi.org/10.1186/s13012-021-01105-3
https://doi.org/10.1186/s13012-019-0898-y
https://doi.org/10.1186/s13012-019-0898-y
https://doi.org/10.1093/tbm/ibx067
https://doi.org/10.1186/s13031-020-00290-0

	Adaption and pilot testing of a lay HIV supporter program for traditional healers: a mixed methods study in rural Uganda
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Contributions to the literature
	Introduction
	Methods
	Study design
	Eligibility criteria
	Screening and enrollment
	Adaptation of an evidence-based intervention
	Pilot testing data collection
	Outcomes
	Data analysis

	Results
	Discussion
	Limitations
	Lessons learned

	Conclusion
	Acknowledgements
	References


