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Abstract 

Background: South Africa is marked by high rates of both HIV and alcohol use, and there is a detrimental syner-
gistic relationship between these two epidemics. The Institute of Medicine recommends integrated care for alcohol 
use treatment and HIV, but implementation of integrated services remains a challenge in South Africa. This proto-
col describes a study designed to evaluate trainer, provider-, and patient encounter-level outcomes relating to the 
national rollout of a cascade train-the-trainer model of task-sharing to build capacity of the HIV workforce to deliver 
Screening, Brief Intervention, and Referral to Treatment (SBIRT) to address risky alcohol use.

Methods: This 5 year protocol consists of two phases. First, we will finalize development of a robust SBIRT train-the-
trainer model, which will include an SBIRT Trainer Manual, Provider Resource Guide, fidelity observational coding 
system, case vignettes, and a curriculum for ongoing consultation sessions. Materials will be designed to build the 
capacity of novice trainers to train lay workers to deliver SBIRT with fidelity. Second, we will recruit 24–36 trainers and 
900 providers in order to evaluate the effects of the SBIRT train-the-trainer model on trainer- (e.g., fidelity, knowledge), 
provider- (e.g., SBIRT attitudes, confidence, acceptability), and patient encounter- (e.g., proportion receiving screen-
ing, brief intervention, referral to treatment) level variables. Data on patient encounters will be tracked by providers 
on programmed tablets or scannable paper forms in real-time. Providers will report on SBIRT delivery on an ongo-
ing basis over a 6-months period. Additionally, we will test the hypothesis that trainer-level factors will account for a 
substantial proportion of variability in provider-level factors which will, in turn, account for a substantial proportion of 
variability in patient encounter-level outcomes.

Discussion: This protocol will allow us to take advantage of a unique national training initiative to gather compre-
hensive data on multi-level factors associated with the implementation of SBIRT in HIV service settings. In the long-
term, this research can help to advance the implementation of integrated alcohol-HIV services, providing lessons that 
can extend to other low-and-middle income countries confronting dual epidemics.
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Background

South Africa is at the epicenter of the global 

human  immunodeficiency virus (HIV) pandemic, with 

the largest country population of people living with 

HIV in the world. An astounding 7.9 million individuals 

are living with HIV accounting for 14% of the country 

population [1]. When considering the global burden of 

HIV, South Africa accounts for 19% of the population 

living with HIV, 15% of all new HIV infections, and 11% 

of all deaths related to acquired immunodeficiency syn-

drome (AIDS) [2]. Currently only 62% of individuals 

with HIV remain on sustained antiretroviral treatment 

[1]. �is highlights a significant need to improve HIV 

treatment initiation, adherence, and retention, which 

in turn will require ambitious efforts to train, mobilize, 

and build the capacity of the HIV treatment workforce.

South Africa also has high rates of alcohol use and 

alcohol-related problems, which pose significant chal-

lenges to the HIV care cascade. Rates of lifetime alco-

hol use are 38.7% [3] and alcohol use disorders rank 

among the three most prevalent lifetime mental disor-

ders in South Africa at 11.4% [4]. Of particular concern, 

alcohol use is highly prevalent among HIV-positive 

individuals. In studies of local communities with high 

HIV prevalence, rates of recent alcohol use are as high 

as 51% and rates of current alcohol use disorders reach 

7% [5]. Moreover, even though rates of alcohol use in 

South Africa are comparable to other countries, harms 

experienced per liter of alcohol are much higher in 

South Africa than in other regions globally [6].

Alcohol use is theorized to exacerbate the South Afri-

can HIV epidemic via both behavioral and biological 

pathways, affecting both risk and clinical outcomes. 

Behaviorally, heavy drinking has been linked to sexual 

risk behavior and increased HIV infection risk in both 

cross-sectional and longitudinal studies conducted 

in Sub-Saharan  Africa [7–11]. Meta-analyses show 

that among people living with HIV, alcohol use is sig-

nificantly associated with unprotected sex [12], poorer 

adherence to antiretroviral therapy and lower utiliza-

tion of health services [13]. Biologically, alcohol use is 

linked to both increased viral replication and dimin-

ished immune function, with a causal effect on the 

worsening of disease course for HIV [9].

�e Institute of Medicine has been recommending 

integrated care for alcohol use treatment and HIV for 

over a decade [14]. Benefits of service integration have 

been noted at the patient-, provider-, and societal-lev-

els, including decreased healthcare costs and improved 

treatment outcomes [15]. Unfortunately, in South Africa 

integration of alcohol and HIV service provision has 

remained a challenge. While South Africa has excep-

tional HIV treatment expertise, there is a severe human 

resource shortage for specialist alcohol and other sub-

stance use disorder treatment [16]. With only 0.32 psy-

chologists, 0.28 psychiatrists, and 0.4 social workers for 

every 100,000 individuals, the current workforce lacks 

the knowledge and skill needed to address the inter-

twined public health crises of alcohol and HIV [17]. A 

qualitative study of primary healthcare workers, nurses, 

and lay workers in South Africa found that health profes-

sionals treating HIV lacked basic knowledge about: the 

criteria for harmful alcohol use; screening tools to assess 

risky alcohol use; and effective interventions to treat 

alcohol problems [17]. In recent years, the South Afri-

can National Department of Health and several national 

organizations have called for increased training of front-

line treatment providers in screening and brief alcohol 

intervention as a means of mitigating the effects of alco-

hol on the HIV care continuum [18].

The South Africa International Technology Transfer Center 

(TTC)

�e South Africa International Technology Transfer 

Center (TTC) is a national training and technical assis-

tance center formed in October 2020. �e core South 

Africa International TTC infrastructure and team were 

first formed in 2017 as part of an international network 

of HIV Addiction TTCs [19] funded by the President’s 

Emergency Plan for AIDS Relief (PEPFAR) and admin-

istrated by the Substance Abuse and Mental Health 

Services Administration. �e overarching objective of 

the International HIV Addiction TTCs was to build 

the capacity of the workforce in HIV-endemic coun-

tries to address alcohol and other drug use. As is com-

mon with PEPFAR funding, a guiding vision was that the 

International HIV Addiction TTCs would become self-

sustaining [20]. �is vision was met after three years of 

PEPFAR funding. �e International TTC network was 

subsequently formed as a program of the International 

Consortium of Universities for Drug Demand Reduc-

tion with initial funding from the U.S. Department of 

State to serve countries including South Africa, Ukraine, 

Vietnam, Peru, and Colombia. Although the name and 

funding has changed, the focus of the International TTCs 

remains the same. International TTCs are dedicated to 

building the capacity of the workforce to address alcohol 

and other drug use, with an emphasis on addressing the 

“whole patient” and promoting integrated care of alcohol 

and substance use, HIV, and mental health.

In 2017, as part of the South Africa TTC formation, we 

conducted a needs assessment [21] of 67 national stake-

holders and policy makers to prioritize the areas of great-

est training need throughout the country: respondents 

were from government departments (28.3%), national 
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non-governmental organizations (45.0%), private insti-

tutions (20.0%), and community healthcare organiza-

tions (3.3%). Seventy percent of the survey respondents 

employed lay workers (e.g., community health work-

ers, lay counselors), highlighting widespread reliance on 

treatment professionals without advanced education. By 

far, the most commonly reported areas of training need 

were “drug screening” (70%) and “alcohol screening” 

(60%). Results of this needs assessment were consistent 

with the recommendations of the South African Medical 

Research Council that “individual screening for harm-

ful/hazardous alcohol use, brief intervention and referral 

to treatment (SBIRT) of clients/patients should be per-

formed routinely by trained health care workers using 

standardized treatment protocols and screening tools 

[18].” �us, the South Africa International TTC made the 

strategic decision to select Screening, Brief Intervention, 

and Referral to Treatment (SBIRT) focused on risky alco-

hol use as a priority intervention for national roll-out.

SBIRT

SBIRT is an evidence-based, cost-effective approach to 

identifying people with alcohol use disorders and those 

at risk of developing these disorders, in order to deliver 

early intervention and treatment to people who may ben-

efit [22–24]. Screening is used to quickly assess the sever-

ity of alcohol use and identify the appropriate level of 

intervention. When deemed necessary, a brief interven-

tion then focuses on increasing awareness regarding the 

risks of alcohol use as well as building motivation toward 

making a behavioral change. �ose identified as needing 

more extensive treatment with access to specialty care 

are provided with a referral to treatment. �ere is robust 

evidence in support of SBIRT in South Africa [25, 26] and 

several implementation initiatives have demonstrated 

that it is feasible to train a range of health professionals 

to deliver SBIRT [27]. Key questions remain, however, 

about whether it is feasible and effective to train health 

professionals and lay workers to implement SBIRT in 

low-resourced HIV care settings like South Africa. �e 

current protocol aims to address this gap in our knowl-

edge by conducting a multi-level evaluation (outcomes 

evaluated at the trainer-level, provider-level, and patient 

encounter-level) of a comprehensive train-the-trainer 

model as a strategy to advance the implementation of 

SBIRT in HIV care settings throughout South Africa.

Advancing implementation science for integrated 

alcohol-HIV treatment

Implementation science has been defined as the “the 

scientific study of methods to promote the systematic 

uptake of research findings and other evidence-based 

practices into routine practice, and hence, to improve 

the quality and effectiveness of health services [28].” 

Central to the South Africa International TTC’s imple-

mentation science approach is the strategy of task shar-

ing to meet severe shortages in specialist practitioners 

who can provide services to those in need. Task sharing, 

a strategy recommended by the World Health Organi-

zation, involves the re-distribution of treatment tasks 

to non-specialists with less skills and experience with 

health interventions, who in turn receive training and 

supervision from specialists [29, 30]. �e ultimate goal 

is to increase the capacity of health systems by improv-

ing prevention and treatment access. �e South Africa 

International TTC has developed a model of cascading 

training (i.e., train-the-trainer model), which represents 

a vital component of a broader task sharing approach. In 

the HIV field, studies of task sharing show that lay work-

ers without specialized training can be trained to deliver 

effective health interventions in South Africa and other 

low- and middle-income countries [31, 32]. By contrast, 

studies of task sharing have not yet focused on the deliv-

ery of substance use disorder treatment, which limits 

the ability to bring integrated alcohol-HIV care to scale. 

Another key issue that has yet to be explored in the task 

sharing literature is whether train-the-trainer models, in 

which a master trainer provides didactic content to nov-

ice trainers, who in turn train other health professionals 

and lay workers, are effective in building the capacity of 

the workforce to implement evidence-based interven-

tions with fidelity. Answering this question requires com-

prehensive assessment of implementation outcomes [33], 

which are fundamentally distinct from traditional clinical 

outcomes. Moreover, implementation outcomes must be 

assessed at multiple levels including the trainer-, the ser-

vice provider (e.g., health professional or lay worker), and 

the patient encounter-levels.

Pilot data on SBIRT implementation in South Africa

Preliminary evidence for the promise of implementing 

SBIRT in South Africa comes from a small pilot study 

of SBIRT training conducted by the South Africa HIV 

Addiction TTC [34]. We asked providers from the Kwa-

zulu-Natal Department of Health, a provincial Depart-

ment of Health in one of the PEPFAR priority regions, 

to report on their rates of screening, brief intervention, 

and referral to treatment delivery in the 3 months prior 

SBIRT training received from the South Africa HIV 

Addiction TTC, as well as in the 3  months after this 

SBIRT training. A total of 38 providers completed a brief 

self-report tool. Based on provider report, rates of patient 

screening increased from 38 to 50% pre- and post-train-

ing; rates of delivery of brief intervention increased from 
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22 to 47%; and rates of referral to treatment remained 

fairly steady from 15 to 18% [34].

Additionally, qualitative feedback from the providers 

about how their receipt of SBIRT training affected their 

practice revealed a number of encouraging themes. 

�ese included increased recognition of the need to 

address alcohol misuse within HIV care; increased 

comfort discussing alcohol misuse with HIV patients; 

increased comfort providing a brief intervention; and 

beliefs that patient outcomes were improved due to 

training. As an example, one HIV treatment provider 

said, “�ere was this client who had a problem with 

alcohol use. After we did the brief intervention she 

decided to reduce her drinking because her viral load 

was off the charts. [It is] now low[er] than detectable 

as she is taking treatment accordingly.” �e qualitative 

results, as well as the quantitative trends described 

above, are promising and provide preliminary support 

for the objectives of the present protocol [34].

Study objectives and speci�c aims

�e overarching goal of this protocol is to advance our 

knowledge of the influence of a cascading train-the-

trainer model as a means of promoting the uptake of 

SBIRT by a broad range of service providers, includ-

ing both health professionals and lay workers. We will 

measure the impact of a train-the-trainer model in a 

country at the epicenter of the alcohol and HIV epi-

demics. One notable innovation of this protocol is our 

planned focus on task sharing to advance the uptake 

of SBIRT. Task-sharing has been successfully used in 

HIV care [35, 36], and despite its promise for address-

ing barriers to substance use treatment, it has only 

recently been applied to alcohol interventions. A sec-

ond innovation involves development of a measure 

of trainer fidelity, which captures both trainer adher-

ence and competence.. To date, implementation sci-

ence efforts have yielded a plethora of provider fidelity 

scales [37, 38], but a dearth of trainer fidelity meas-

ures, which are essential to the task-sharing model. We 

will conduct a comprehensive evaluation of the South 

Africa International TTC’s SBIRT cascade training ini-

tiative by gathering outcome data across multiple lev-

els (i.e. trainer, provider, and patient encounter), which 

in turn can inform a robust approach to increasing the 

scalability of integrated alcohol-HIV care in low-and-

middle income countries. Consistent with the Concep-

tual Model of Implementation Research developed by 

Proctor and colleagues [39], Fig. 1 presents an overview 

of the specific intervention strategy, implementation 

strategy, and multi-level outcomes that will be used in 

this protocol.

Speci�c aim 1

To finalize an SBIRT train-the-trainer model—consisting 

of an SBIRT Training Manual, Provider Resource Guide, 

case vignettes, fidelity monitoring coding system, and a 

protocol for provision of ongoing consultation—to pro-

mote SBIRT scalability to health professionals and non-

specialist health workers.

Speci�c aim 2

To evaluate the effectiveness of the SBIRT train-the-

trainer model on key implementation outcomes meas-

ured at the trainer- (i.e., knowledge and fidelity), 

provider- (i.e., confidence, attitudes, and acceptability), 

and patient encounter- (i.e., proportion of sessions in 

which patients are screened and receive a brief interven-

tion) levels.

Fig. 1 Conceptual model of the proposed implementation research
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Speci�c aim 3 (Exploratory)

To explore the extent to which the multi-level variables 

interact. Specifically, we examine the extent to which out-

comes measured at the trainer-level predict outcomes 

measured at the provider-level, and in turn, the degree 

to which variables measured at the provider-level predict 

outcomes measured at the patient-encounter level.

Methods

Phase I procedures

Phase 1 (Aim 1) will involve development of the SBIRT 

train-the-trainer resources. As outlined below, this 

includes development of the (1) train-the-trainer cur-

riculum, (2) trainer fidelity checklist, and (3) protocol for 

ongoing provider support.

Train-the-trainer curriculum development processes

�e South Africa International TTC will develop a 

detailed train-the-trainer curriculum, which will be 

built around screening tools with psychometric sup-

port in South Africa and a set of case vignette training 

aides. �e South Africa International TTC currently has 

an SBIRT training curriculum, which is appropriate for 

expert trainers to train seasoned health professionals. 

Such content will be substantially adapted to ensure that 

it is appropriate for health professionals (with limited 

experience delivering training) to train lay workers (with 

minimal pre-existing skill in alcohol or alcohol-relevant 

interventions).

Screening tool selection

�e South Africa International TTC train-the-trainer 

curriculum will center around the Alcohol Use Disorders 

Identification Test (AUDIT), a 10-item questionnaire that 

was developed using data from a World Health Organi-

zation multi-national collaborative study, as the primary 

tool [40]. �e AUDIT will be used as a focal screening 

tool because it is the only publicly available questionnaire 

that has been developed specifically for international use, 

has been translated into over 20 languages, and has dem-

onstrated strong psychometric properties in South Afri-

can treatment settings [41]. Scores for each item range 

from 0 to 4 with 4 denoting the highest level of risk: total 

scores range from 0 to 40. AUDIT scores will be used as 

part of a risk algorithm to tailor alcohol use interven-

tion services to each individual’s risk profile. �e SBIRT 

training curriculum will use the risk categories shown 

in Table  1, which align with recommendations of the 

South African Medical Research Council and the World 

Health Organization [42]. Instruction in this risk algo-

rithm will comprise a major portion of the SBIRT train-

ing curriculum.

SBIRT trainer manual and provider resource guide 

development

�e SBIRT Trainer Manual will begin with a robust set 

of materials to support the delivery of didactic training 

by novice trainers to health professionals and lay work-

ers. Didactic materials will cover three key themes. First, 

materials will highlight the latest evidence around effec-

tive SBIRT delivery. Evidence in support of SBIRT will be 

conveyed at a secondary school level using simple lan-

guage, visual pictures, and figures. �is scaling of mate-

rials to a secondary school level is critical because many 

lay workers may have been denied access to education 

during the Apartheid regime but are capable of quality 

SBIRT delivery [43, 44].

Second, the Trainer Manual will provide detailed 

instruction in the skills needed to deliver training effec-

tively. General skills needed for SBIRT delivery, which 

will be included in the manual and covered in the South 

Africa International TTC-led train-the-trainer ses-

sions, will include: (a) use of role-play to develop skills 

of lay workers; (b) ways to actively listen and draw out 

discussion from providers to promote engagement; (c) 

strategies to solicit and troubleshoot barriers to SBIRT 

implementation in specific contexts; d) activities to 

make learning around SBIRT delivery interactive (i.e., 

ice breaker activities, vignettes); (e) time management 

strategies; and (f ) ways for trainers to gauge how well 

trainees are taking on skills. In addition, specific skills 

needed to address local contextual factors will be cov-

ered. For instance, the Trainer Manual will address strat-

egies to deliver training in rural areas that often lack 

Table 1 AUDIT-based risk algorithm and intervention recommendation

Zone Score Range Recommendation

1: Low risk 0–7 (no or infrequent hazardous drinking) Positive feedback paired with simple information about alcohol and its effects on HIV

2: Medium-risk 8–15 (some hazardous drinking) Brief intervention (e.g., brief risk reduction conversation based on Motivational Inter-
viewing)

3: High-risk 16–19 (high-risk drinking causing harm) Brief intervention paired with active case management

4: Very high risk 20–40 (probable alcohol use disorder) Brief intervention paired with referral to more intensive treatment for an alcohol use 
disorder to reduce risk of re-infection, treatment non-adherence, disease progression, 
and serious alcohol-related consequences
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basic amenities (e.g., use of handouts instead of slides in 

case the site lacks electricity; use of downloaded videos 

instead of website-hosted videos in case site lacks inter-

net) as well as techniques to ensure materials are con-

veyed at a secondary school level.

Finally, the Trainer Manual will provide all of the 

materials and checklists needed to facilitate training 

(e.g., handouts, didactic slides, mock-ups of the images 

and text that would need to appear on flipcharts, case 

vignettes to guide role-play, ice-breaker activities, etc.). 

�e Trainer Manual will also contain detailed instruction 

in how to administer pre- and post-training knowledge 

tests as a means of adjusting training content to the level 

of attendees, as well as providing immediate corrective 

feedback to those training attendees that do not dem-

onstrate proficiency with concepts at the culmination of 

training.

�e trainer resources will be augmented by a Provider 

Resource Guide, which will be given to individuals receiv-

ing SBIRT training and will contain step-by-step instruc-

tions of SBIRT delivery along with detailed instructions 

in AUDIT administration and scoring. �e Participant 

Resource Guide will contain images of the typical SBIRT 

workflow and links to video vignettes of effective SBIRT 

delivery (described below).

Case vignette development

In order to enhance widespread scalability, the South 

Africa International TTC will develop a set of video and 

text-based exemplar case vignettes. Videos will demon-

strate both effective and ineffective administration of the 

AUDIT, with a focus on how to administer AUDIT items, 

how to use the AUDIT to determine a patient’s risk level, 

and what steps to take following AUDIT scoring. Locally 

relevant video vignettes will also demonstrate how to 

conduct a brief intervention using principles of moti-

vational interviewing. Videos will be posted publicly on 

the South Africa International TTC website. A set of 

preliminary videos, which will be carefully reviewed and 

expanded to provide additional examples, can be viewed 

at the following link: https:// attcn etwork. org/ cente rs/ 

south- africa- hiv- attc/ free- train ing- videos [45]. Vid-

eos will be augmented by a set of text-based standard-

ized case vignettes, which providers can use to role play 

SBIRT administration during the training sessions.

Trainer �delity coding system development

Following the finalization of a Trainer Manual and 

accompanying resources, we will develop a fidelity moni-

toring observational coding system designed to cap-

ture the core ingredients needed for training skills in 

SBIRT. �e goal of this fidelity monitoring coding sys-

tem is to ensure a process for capturing the quality and 

consistency of the delivery of SBIRT training skills by 

trainers to health professionals and lay workers.

�e coding system will contain elements of both trainer 

adherence (i.e., the consistency with which they delivered 

SBIRT training components) and trainer competence 

(i.e., the skill with which they delivered SBIRT training 

components), consistent with recommendations by Car-

roll and colleagues [46]. In the adherence dimension, the 

system will focus on coding elements such as coverage of 

key SBIRT components and inclusion of specific training 

components including didactic information, role-plays, 

and experiential learning. Such items will be coded fully/

partially/not at all to denote whether the component was 

covered. In the skills dimension, the system will focus 

on rating the extent to which the trainers demonstrated 

effective skills such as participant engagement, time 

management, and responsiveness to questions. Consist-

ent with other well-established scales of provider com-

petence [47, 48], items will be coded on a 1–5 scale with 

1 indicating “absent” and 5 indicating “fully present.” 

A coding manual will be provided to support reliable 

coding by an independent member of the South Africa 

International TTC who has knowledge of the SBIRT cur-

riculum but who was not involved in training delivery. A 

score of 3 or above on each item will indicate an accept-

able level of skill in training delivery.

Development of protocol for ongoing provider consultation

In addition to developing a Trainer Manual and fidel-

ity coding system, our task sharing model will include 

the development of curriculum for ongoing consulta-

tion sessions. Consistent with the growing recognition 

that didactic training is more effective when paired with 

ongoing consultation [49, 50], all health professionals 

and lay workers that receive SBIRT training will have the 

opportunity to join monthly videoconference consulta-

tion calls, led by SBIRT trainers and coordinated by the 

South Africa International TTC. Each consultation call 

will begin with a brief didactic lesson about SBIRT deliv-

ery (approximately 15  min), and then the remainder of 

the session will be dedicated to a case presentation (i.e., 

example of HIV patient that receives screening for risky 

alcohol use that merits some form of brief intervention) 

followed by interactive group discussion. �e South 

Africa International TTC team will develop a set of 12 

brief didactic lessons covering themes such as: integrat-

ing HIV risk assessment into SBIRT delivery; detecting 

inconsistent screening responses; building motivation via 

the brief intervention; and effective referral to treatment.

In harmony with a task sharing approach, SBIRT train-

ers who completed the train-the-trainer session will be 

responsible for leading the didactic portion and solicit-

ing volunteers for the case presentations. �e goal of 

https://attcnetwork.org/centers/south-africa-hiv-attc/free-training-videos
https://attcnetwork.org/centers/south-africa-hiv-attc/free-training-videos
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the consultation calls is to form a virtual hub-and-spoke 

knowledge sharing network, with the SBIRT trainers as 

the “hub” and the health professionals and lay workers as 

the “spokes” delivering SBIRT nationwide [51]. Each pro-

vider attending SBIRT training will be welcome to par-

ticipate in monthly consultation calls for up to one year. 

�e goal of these multi-point videoconference calls is to 

enhance the sustainability of the SBIRT training by rein-

forcing SBIRT skills on a routine basis.

Material re�nement based on stakeholder feedback

Once the train-the-trainer curricula components have 

all been drafted (including the Trainer Manual, fidelity 

coding system, and ongoing consultation call curricula), 

the materials will be reviewed by members of the South 

Africa International TTC National Advisory Board. �e 

National Advisory Board is comprised of over 30 repre-

sentatives from 20 different national agencies and organi-

zations1 and convenes twice per year to provide expert 

guidance to the South Africa International TTC. We will 

share the draft Training Manual and solicit feedback on 

the following themes, designed to help us refine and final-

ize the manual for roll-out in the field: a) ease and clarity 

of use by trainers; b) whether the manual captures the 

context and culturally specific elements needed for use 

in South Africa; c) whether examples used in the manual 

and learning exercises such as role-plays allow context-

specific nuances across different cultural and language 

groups to surface adequately; d) whether core compo-

nents of SBIRT are adequately covered; and e) whether 

skills needed for effective delivery of training to providers 

by trainers have been covered in sufficient depth.

Phase 2 procedures

Phase 2 will involve implementation and evaluation of 

the SBIRT train-the trainer model described above, in 

order to address Study Aims 2 and 3. We will examine 

implementation of SBIRT using trainer-, provider-, and 

patient encounter-level outcomes over a 3-year horizon. 

Data will be collected immediately prior to the training, 

immediately after training, and again at 3- and 6-month 

follow-up assessments.

Participants

Participants will include a total of 24–36 trainers and 

900 providers embedded within three distinct organiza-

tions (8–12trainers and 300 providers per organization). 

We will partner with three organizations or departments 

responsible for provision of HIV services, each of which 

has broad reach in HIV endemic regions and has a pro-

ductive relationship with the South Africa International 

TTC. To be eligible for this protocol, partners must pro-

vide healthcare services to individuals in key populations 

either diagnosed with HIV or at heightened risk of HIV-

related consequences (e.g., sex workers, inmates in cor-

rectional facilities, adolescent girls and young women). 

Each partner organization will nominate staff to receive 

SBIRT instruction from the South Africa International 

TTC and to become certified SBIRT trainers. To be 

selected as an SBIRT trainer, individuals must meet the 

following criteria: (a) be currently registered with a regu-

latory body relevant to HIV care (e.g., registered counse-

lor, nurse, medical doctor, psychologist, social worker); 

(b) have been with their current organization for at least 

1  year; and (c) have experience providing training and/

or supervision to direct front-line treatment providers. 

Following nomination by their organization, the South 

Africa International TTC team will conduct a brief 

screen to confirm eligibility.

At each organization, the 8–12 SBIRT trainers will in 

turn roll-out the curriculum to a minimum of 300 pro-

viders (average training size = 25–30 participants), 

thereby reaching approximately 900 providers in Years 

2–4 (300 providers per organization * 3 organiza-

tions = 900 providers). Providers selected to receive the 

training will include the full range of treatment provid-

ers whom our partner organizations seek to train in 

effective alcohol screening and brief intervention. Based 

on our initial needs assessment, we expect our training 

attendees to be predominantly (approximately 70%) lay 

workers, with some representation of registered coun-

selors, nurses, doctors, psychologists, and social work-

ers. We also expect the demographics of the behavioral 

health workforce (both trainers and providers) to gener-

ally mirror the composition of the South African popula-

tion, as reflected in the most recent census: Black African 

(80.2%), White (8.4%), Coloured—a South African cen-

sus term for a multiracial ethnic group—(8.8%),  Indian 

(2.5%), and Other/Unspecified (0.5%; [52]).

Train-the-trainer model delivery

International TTC led train-the-trainer sessions �e 

South Africa International TTC will deliver SBIRT train-

the-trainer sessions to those individuals nominated to 

become SBIRT trainers. �ese TTC-led sessions will be 

2-days in duration, with assessments collected both pre- 

1 As of September 2020, National Advisory Board includes representatives 

from the National and Provincial Departments of Health (including Direc-

torates of Mental Health and Substance Abuse, and Directorates of Drug-

Resistant TB, Tuberculosis, and HIV); National and Provincial Departments 

of Social Development; the South Africa Central Drug Authority; the South 

African Medical Research Council; the South African National Council on 

Alcoholism and Drug Dependence; the South African National AIDS Council; 

the South African Federation for Mental Health; and HIV treatment, care, and 

advocacy organizations (TB/HIV Care, ANOVA Health Institute, Lifeline, and 

Médecins Sans Frontières).
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and post-training. �e focus of these sessions will be to 

provide instruction in how to train in SBIRT. Attend-

ees will receive the Trainer Manual developed in Phase 

1, which will have all of the resources needed to deliver 

training to providers with limited experience delivering 

alcohol interventions (e.g., health professionals and lay 

workers).

Train-the-trainer sessions will culminate in substantial 

time spent practicing training delivery, with attendees 

pairing up to “role play”: one individual will practice the 

role of SBIRT trainer and the other will practice the role 

of training attendee. �ese role plays will be observed by 

a South Africa International TTC trainer, who will use 

the fidelity coding system to provide immediate feedback. 

If any of the trainers do not meet the pre-defined bench-

mark (see Measures) in their role play, the South Africa 

International TTC trainer will offer feedback on areas in 

need of improvement. For those trainers who meet the 

benchmark, positive reinforcement will be provided.

All attendees must complete a post-training knowl-

edge test and at least one role play that meets the 

benchmark prior to being deemed a certified SBIRT 

trainer (see Measures for description of scoring and 

benchmarks). A specific criterion score on the post-

training knowledge test is not required to proceed; 

however, those attendees scoring below the target 

will receive detailed corrective feedback from a South 

Africa International TTC trainer to ensure that they 

understand the key concepts covered in the training. 

By contrast, attainment of the benchmark score on at 

least one role play will be required. �ose attendees 

who are unable to meet this requirement by the culmi-

nation of the 2-day session will be scheduled for Zoom 

practice sessions with the South Africa International 

TTC team. If a trainer does not meet the benchmark 

after three consecutive attempts, the partner organiza-

tion will be notified and will have the option of sending 

the trainer back for re-training or selecting an alternate 

trainer. Once the benchmark is met, the attendees will 

be deemed official International TTC-certified SBIRT 

trainers.

Training sessions led by new SBIRT trainers �e certified 

SBIRT trainers will be required to lead at least one training 

within 3-months of their completion of the International 

TTC instruction. Each training will be 20–30 attendees, 

each of whom will receive the Provider Resource Guide. 

�ese SBIRT training sessions will be 1-day in duration. 

Training sessions will follow the same curriculum as the 

SBIRT train-the-trainer sessions, but will be streamlined 

given the removal of the content on how to effectively 

lead a training session. As with the initial train-the-trainer 

curriculum, there will be a substantial emphasis on role 

plays, though in these training sessions the role plays will 

focus on SBIRT delivery. Attendees will again pair up with 

one attendee playing the role of provider and another 

attendee playing the role of patient, using standardized 

case vignettes included in the Provider Resource Guide. 

�ose providers receiving SBIRT training will be followed 

for 6-months and will provide outcome data at four dis-

tinct timepoints: immediately prior to didactic training, 

immediately post-training, 3-months post-training, and 

6-months post-training, as elaborated in the following 

sections.

Ongoing monitoring and consultation Ongoing support 

will be offered for both the SBIRT trainers and the provid-

ers in the form of periodic live observation and ongoing 

consultation calls. For certified SBIRT trainers, the South 

Africa International TTC team will go out into the field 

and live observe all of the scheduled SBIRT training ses-

sions. �e trainers will be informed in advance that their 

sessions will be observed as part of the ongoing moni-

toring process. Using the same protocol as the role play 

sessions, the observer will live code the training sessions 

using the fidelity coding system. �e observer will provide 

private feedback at the end of these training sessions on 

training delivery in terms of both adherence and skill.

For providers, the South Africa International TTC will 

hold hourly videoconference consultation calls the last 

week of each month every day of the work week (i.e., five 

calls per month). �e agenda and curriculum for these 

calls was described in Phase 1. Because SBIRT train-

ing rollout will be staggered and calls will be optional, 

attendance is expected to be manageable. More frequent 

sessions will be offered if attendance consistently exceeds 

more than 25 training recipients per call. Both attendance 

and engagement in these calls will be tracked as indica-

tors of engagement in the train-the-trainer curriculum.

Post-training data capture To evaluate the impact of 

training, attendees of the SBIRT training will commence 

recording data on their delivery of the AUDIT during 

patient encounters immediately after training with contin-

uous recording of data for 6 months. As elaborated in the 

Measures section, patient encounter data will be tracked 

via programmed tablets or scannable paper forms, which 

will depict the AUDIT items and scoring algorithm.

Tablets and high-speed scanners will be offered to the 

partner organizations as an incentive for study partici-

pation: incentives are offered at the organization-level, 

reflecting the organization-wide focus of the train-the-

trainer strategy. Each tablet and scanner will come with 

a brief user guide with step-by-step images showing how 

to answer the AUDIT questions using the technology. 

Tablets will enable off-line data collection and automated 
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scoring using a highly intuitive user interface and robust 

data capture system, based around a platform called Sur-

vey2Go, though eventual connection with internet will 

be needed to submit data to the research team.

Our research team has developed and tested pre-pro-

grammed tablets as assessment administration and data 

collection tools with health professionals and lay work-

ers in prior studies in South Africa [53]; the system has 

been applied in a wide range of contexts in South Africa 

ranging from no- to low-bandwidth, intermittent elec-

tricity, and in community and clinical contexts in both 

urban and rural areas. When tablets are not available or 

pragmatic such as in remote areas where even periodic 

internet connection is unlikely, providers will administer 

the AUDIT on user-friendly, one-page scannable forms 

using paper and pencil. Scannable forms will be sent to 

the research team in weekly batches for cleaning and 

aggregation.

Measures

Prior to the start of training activities, leaders at each 

partner organization will fill out an Organizational Back-

ground Form that will contain data about key contextual 

factors that might be relevant to implementation includ-

ing provinces served, key populations served, patient 

census, number of providers employed, and specific HIV 

services provided.

Once training activities commence, data will be col-

lected from trainers, providers, and from case report 

forms capturing patient encounter data. �e timeline of 

measure administration for the trainer-, provider-, and 

patient encounter-level data is shown in Table  2. For 

both trainers and providers, additional data collection 

will include basic socio-demographics including years of 

experience in the field, years of employment at the organ-

ization, biological sex, gender, South African population 

group (e.g., the equivalent of race/ethnicity in the United 

States), and education.

Trainer-level measures

Trainer knowledge At both the start and the end of 

South Africa International TTC-led training sessions, the 

attendees (the “SBIRT trainers”) will complete an SBIRT 

Knowledge Measure. �is 20-item scale is based on an 

SBIRT Knowledge Test previously used in an SBIRT train-

ing initiative funded by Knopf-Amelung and colleagues 

[54], and has been tailored for the South African context. 

�e scale contains true/false and multiple-choice items 

that assess knowledge of screening (e.g., how AUDIT 

scores are matched to risk zones) and brief intervention 

(e.g., steps of a brief interview, examples of motivational 

interviewing skills). A proportion of the number of cor-

rect items is used. Absolute scores range from 0 to 20, 

with 20 denoting the highest level of knowledge: these 

scores will be changed to proportions ranging from 0 to 

100%. Attendees scoring below 70% on the post-training 

knowledge assessment will receive performance feedback 

from a member of the South Africa ITTC team.

Trainer fidelity As noted previously, at the end of the 

International TTC led sessions, the International TTC 

team will observe the attendees completing role plays of 

training delivery. In addition, SBIRT training sessions will 

be observed to monitor fidelity. �e South Africa Interna-

tional TTC observer will live code the trainer’s adherence 

and skill using the SBIRT Training fidelity monitoring 

checklist described in the “Trainer Fidelity Coding System 

Development” section. To score adherence, a point will be 

given for each training element fully covered and a half 

point will be given for each element partially covered. To 

score competence, each skill item will be rated from 1 to 5. 

�e fidelity targets for both role plays and live observation 

will be 70% adherence, and a score of 3 or above on each 

of the skills items (i.e., “adequate” competence).

Provider-level measures

Provider attitudes At four timepoints (pre-training, 

post-training, 3-months post-training, and 6-months 

post-training), providers will answer 10 items that cap-

ture both positive and negative (reverse scored) attitudes 

towards SBIRT. Example items include “Clients will be 

angry if I ask these questions” and “My involvement with 

a client can make a difference regarding his/her alcohol 

use.” Items are scored on 5-point scales from “Strongly 

Disagree” to “Strongly Agree.” Possible scores range from 

10 to 50, with 50 denoting the best possible attitudes 

towards SBIRT. Measures of provider attitudes are from 

the SBIRT Implementation Toolkit developed by the 

Emergency Nurses Association [55].

Provider confidence At the same time intervals as the 

provider attitudes scale, providers will answer 7 items that 

capture providers’ confidence in their ability to deliver 

SBIRT. Each item begins “I am confident in my ability to.” 

Example stems include “ask patients about their alcohol 

use,” “refer patients with alcohol problems,” and “discuss/

advise patients to change their drinking behavior.” Items 

are scored on 5-point scales from “Strongly Disagree” to 

“Strongly Agree.” Possible scores range from 7 to 35, with 

35 denoting the highest level of confidence. �is scale is 

also from the SBIRT Implementation Toolkit [55].

Provider acceptability, appropriateness, and  feasibil-

ity �ree brief, 4-item measures of acceptability, appro-

priateness, and feasibility will be administered at the same 
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time intervals as the aforementioned provider scales. �is 

collection of measures was developed by Weiner and col-

leagues [56] to facilitate pragmatic assessment of leading 

indicators of implementation success: the measures can 

be used separately or together and are designed to allow 

customization to a specific evidence-based intervention 

strategy. Acceptability will be measured via the Accept-

ability of Intervention Measure, which will contain the 

items “SBIRT is appealing to me” and “SBIRT meets my 

approval.” Appropriateness will be measured via the Inter-

vention Appropriateness Measure, which will have items 

including “SBIRT seems applicable” and “SBIRT seems 

like a good match.” Feasibility will be measured via the 

Feasibility of Intervention Measure, which will have items 

“SBIRT seems implementable” and “SBIRT seems doable.”

Patient encounter-level measures

To evaluate how SBIRT training impacts provider-

patient encounters, we will measure data from all patient 

encounters in the participating units of organizations in 

real-time using brief session report forms. �ese forms 

will be collected via programmed tablets and/or scanna-

ble forms administered by providers to patients. Patient 

encounter-level data will include the patient’s gender, 

race, HIV status, and whether the patient is currently 

receiving HIV treatment.

Additional fields will include documentation of the 

AUDIT screening results. �e first two fields will be used 

to indicate (1) whether or not the patient is screened 

for alcohol use (yes/no) and (2) scores for each of the 

10 items on the AUDIT. When completed via tablet, the 

sum of AUDIT items contained in Question 2 will auto-

calculate. When completed via paper, providers will be 

given a basic scoring template to calculate and interpret 

the score. A user-friendly table will be provided that sum-

marizes the patient’s risk level and recommended inter-

vention in accordance with the risk algorithm(modeled 

after Table 1), while the tablet will directly indicate which 

level of care is recommended. �is will result in field (3) 

recommended action based on AUDIT (which will either 

be automated on the tablet or clearly noted on the paper 

forms based on score), and then the provider can enter 

field (4) final action taken (no action taken, positive feed-

back / encouragement about drinking given, brief inter-

vention provided, or brief intervention provided with 

referral to specialty care). Data collected using these 

fields will be used to assess a patient encounter-level 

measure of reach, calculated as the proportion of total 

Table 2 Schedule of enrollment, training sessions, and assessments

STUDY PERIOD 

Enrollment 

of Trainers 

Post-Trainer 

Enrollment 

Enrollment 

of Providers 
Post-Provider Enrollment 

TIMEPOINT -t1
Pre- 

ToT 

Post- 

ToT 
+0-3 Months 

Pre-

Training 

Post-

Training 

3 

Months 

6 

Months 

ENROLLMENT: 

Nomination of trainers by 

organizations 
X 

Provider registration for  

training sessions 
X     

Informed consent  X X     

TRAINING SESSIONS: 

International TTC Led ToT 

SBIRT Training of Providers 

ASSESSMENTS: 

Trainer Fidelity   X 

Trainer Knowledge  X X      

Provider Confidence  X X X X 

Provider Attitudes  X X X X 

Provider Acceptability   X X X 

Patient Encounter Reach  

(AUDIT Delivery) 

ToT train-the-trainer; TTC  Technology Transfer Center
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patient encounters over the specified recall time period 

during which the patient received screening, brief inter-

vention, and referral to treatment.

Analysis plan

Aim 1 (creation of a Trainer Manual) will not require 

formal data analysis. For Aim 2, all SBIRT trainers 

(n = 24–36) and all providers who receive SBIRT train-

ing (minimum n = 900) will be included in the statistical 

analyses [57, 58]. Prior to the main analyses, we will run 

descriptive statistics on the outcomes collected as part of 

Aim 2 to examine distributional properties, identify out-

liers, and transform variables as needed. Missing data will 

be imputed following recommendations of the National 

Research Council [59]. We will test the appropriateness 

of assumptions underlying the use of multiple imputation 

using sensitivity analyses [60].

For Aim 2 evaluation of trainer outcomes, the propor-

tion of training sessions that met the fidelity benchmark 

will be examined as an outcome of interest, with the 

goal that at least 80% will meet the target. In addition, 

we will examine pre-training to post-training change in 

trainer SBIRT knowledge and proportion of trainers who 

attained the 70% knowledge benchmark immediately at 

the culmination of training.

For Aim 2 evaluation of provider- and patient encoun-

ter-level variables, change in each outcome will be 

examined over three distinct time intervals: 3-months 

pre-training to training (i.e., baseline reports of the past 

90  days); training to 3-months post-training; and 3- to 

6-months post-training. We will use longitudinal models 

to examine whether the provider- and patient encoun-

ter-level implementation outcomes significantly change 

across 3 assessments. Repeated measures and nested 

structures (due to providers being nested within train-

ers) will be accounted for by adding appropriate random 

effect terms. �e longitudinal models will be estimated 

using generalized estimation equations which lead to 

robust standard error and statistical inferences [61]. 

Using the models, we will examine the outcomes of each 

post-training visit and compare them with the pre-train-

ing outcome. An omnibus test also will be conducted to 

compare all post-training visit outcomes with the pre-

training outcomes. In addition to reporting statistical sig-

nificance, we will report the effect size using Cohen’s d 

[62].

For Aim 3 exploratory analyses, we will test a series of 

multilevel models in which patient encounters (Level 1) 

are nested in providers (Level 2) which are nested within 

trainers (Level 3). Consistent with Raudenbush and 

Bryk’s multilevel modeling strategy, the proportion of 

variance to be explained at each level will be examined 

as an initial step [63]. Next, following a decomposed-first 

strategy that advocates for starting with moderation-

focused hypotheses to avoid biases associated with con-

flated effects, we will conduct multilevel regressions 

testing the extent to which any putative covariates signifi-

cantly moderate the hypothesized relationship among the 

variables [64]. We will test putative covariates (e.g., years 

of experience, biological sex, population group) at two 

levels: trainer and provider. All tests of moderation will 

adjust for the multi-level nature of the nested variables. 

If moderation is not found (e.g., if biological sex of the 

trainer does not moderate the effect of fidelity on pro-

vider attitudes), covariates will be controlled for as pre-

dictors. �e goal of these analyses will be to determine 

the proportion of variance in patient encounter-level 

outcomes accounted for provider-level outcomes, and 

the proportion of variance in provider-level outcomes 

accounted for by trainer-level outcomes, after controlling 

for putative covariates. �ese data will help to elucidate 

mechanisms of action underlying the train-the-trainer 

cascading model.

Power analysis and sample size

We used data from our preliminary pilot work to formu-

late a realistic range of necessary assumptions for sam-

ple size and power considerations for primary outcomes 

(Table 3). Using our most conservative assumptions that 

rates of referral to treatment will only increase by 5% (at 

the lower end of rates reported in our preliminary study) 

and that the repeated measure correlation is only 0.3, we 

would need a complete sample of 488 to have sufficient 

power achieve power of 0.80 with a two-tailed alpha of 

0.05. We expect an attrition rate of 20% over time (our 

prior studies in South Africa have attained retention rates 

of 85–100%): if we were to conservatively assume an attri-

tion rate twice as high as expected (40%), we would need 

a sample of 683 to have adequate power. �e proposed 

sample size of 900 is therefore extremely well powered 

to detect change in rates of screening, brief intervention, 

and referral to treatment over the course of the study. We 

propose 900 because it will increase our power to detect 

significant moderators: power will vary based upon the 

specific hypothesis and will be calculated using PowerUp! 

Software [65], but should be adequate to detect modera-

tor effects at the provider- and provider encounter-level 

data. In addition, our proposed sample is reflective of the 

South Africa International TTC’s intention to roll out 

SBIRT nationally and train large cadres of health profes-

sionals and lay workers.

Discussion

�is protocol is designed to gather comprehensive data 

on multi-level factors associated with the implementa-

tion of SBIRT in HIV care settings throughout South 
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Africa. Building upon the scaffolding and collaborative 

networks established by the South Africa International 

TTC, the proposed study will enable us to first codify 

and then evaluate an SBIRT train-the-trainer cascade 

model on implementation outcomes at multiple levels—

trainer-level (i.e., knowledge, fidelity), provider-level (i.e., 

attitudes, confidence, acceptability), and patient encoun-

ter-level (i.e., reach of SBIRT to eligible patients).

It will be important in carrying out this protocol that 

operations are able to be readily adapted across a broad 

range of clinical and community care environments for 

individuals dually at risk for HIV and problem alcohol 

use, and as challenges arise. For example, this proto-

col will require work across a range of environments for 

training and intervention delivery, and there will likely be 

differences across organizations and units within organi-

zations in familiarity with and access to technology. Fur-

ther, as the COVID-19 pandemic continues to evolve, 

there will likely be need for more remote rather than in-

person interactions as initially planned. Accordingly, the 

South Africa International TTC will develop the master 

training manual for both face-to-face and virtual delivery 

to ensure maximum flexibility. Any other adjustments 

made in response to the COVID-19 pandemic will be 

documented on an ongoing basis.

Findings from the research described in this proto-

col will be subject to important limitations. First, due 

to the lack of an integrated medical record system for 

consistent tracking both within and across our partner 

organizations, we will not be able to obtain true patient-

level data. Instead, we rely on patient encounter-level 

data captured in real time using case report forms. �e 

real-time nature of data collection will bolster confidence 

in data accuracy, but the data collected will only be as 

strong as the data entered, and may be subject to limita-

tions as a result of both organization and provider adher-

ence with the protocols. Second, while we are striving to 

work across a wide range of clinical and community care 

environments, and in a wide range of geographic loca-

tions, our data may not be generalizable beyond our part-

ner organizations.

Despite these limitations, this protocol has a number 

of strengths and innovations. �e long-term goal of this 

program of research is to maximize advances in inte-

grated HIV-alcohol treatment and care, deriving lessons 

in implementation that can extend to other regions con-

fronting dual epidemics. �e cascade train-the-trainer 

model will enable HIV service organizations to build 

their capacity to roll out an evidence-based intervention, 

SBIRT, to promote integrated HIV and alcohol treat-

ment and care. �e train-the-trainer curriculum (e.g., 

SBIRT Training Manual, Provider Resource Guide, fidel-

ity scoring system, and ongoing consultation calls) aims 

to enhance skill in providing SBIRT training and enhance 

lay provider professional development and confidence in 

SBIRT delivery. �e rollout of this curriculum will facili-

tate the scale-up of SBIRT across high priority regions 

in South Africa, therefore potentially providing benefits 

Table 3 Power analysis and sample size (power = .80, alpha = .05)

Repeated measure 
correlation

Pre-training rate Post-training rate △ Sample Size

Screening 0.3 25% 40% 15% 107

25% 50% 25% 41

25% 60% 35% 22

0.5 25% 40% 15% 77

25% 50% 25% 30

25% 60% 35% 16

Brief Intervention 0.3 20% 40% 20% 58

20% 50% 30% 28

20% 60% 40% 16

0.5 20% 40% 20% 43

20% 50% 30% 21

20% 60% 40% 13

Referral to Treatment 0.3 10% 15% 5% 488

10% 20% 10% 142

10% 25% 15% 71

0.5 10% 15% 5% 353

10% 20% 10% 104

10% 25% 15% 53
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to patients such as enhanced screening, brief interven-

tion, and improved referral to treatment to reduce risky 

drinking and improve integrated HIV-alcohol care. If 

the current protocol demonstrates the effectiveness of 

the train-the-trainer model, it will offer a reproducible 

implementation methodology that may be widely applied 

across South Africa to enhance integrated HIV and alco-

hol use disorder treatment. Lessons learned will be rel-

evant for informing the scalability of evidence-based 

interventions in other low-and-middle income countries 

and other low-resource settings. Overall, this program of 

research will promote the efficient leveraging of scarce 

resources to advance implementation science around 

integrated HIV and alcohol treatment and care.
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