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Abstract
Alcohol use is the 5th most important risk factor contributing to the global burden of dis-
eases, with stigma and a lack of trained health workers as the main barriers to adequate care. 
This study assesses the impact of providing blended-eLearning courses teaching the alcohol, 
smoking, and substance involvement screening test (ASSIST) screening and its linked brief 
intervention (BI). In public and private facilities, two randomized control trials (RCTs) showed 
large and similar decreases in alcohol use in those receiving the BI compared to those receiv-
ing only the ASSIST feedback. Qualitative findings confirm a meaningful reduction in alcohol 
consumption; decrease in stigma and significant practice change, suggesting lay health workers 
and clinicians can learn effective interventions through blended-eLearning; and significantly 
improve alcohol use care in a low- and middle-income country (LMIC) context. In addition, 
our study provides insight into why lay health workers feedback led to a similar decrease in 
alcohol consumption compared to those who also received a BI by clinicians.

Keywords Alcohol use · screening and brief interventions · pragmatic randomized 
control trial · mixed-methods · qualitative research · eLearning · blended learning · human 
ressources for health · Low and Middle-income Countries · Kenya · stigma · Health 
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The global burden of disease due to tobacco, alcohol, and other substance use is increasing 
and substantial. Tobacco use, alcohol use, and substance use ranked as the 2nd, 9th, and 
14th highest causes of disability-adjusted life years (DALYs) worldwide, with increases 
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in age-standardized DALY rate of 24.3% for tobacco and 37.1% for alcohol from 1990 
and 2019 (Murray et al., 2020). The calculated disease burden does not include the impact 
of alcohol and substance use on a wide variety of social, financial, legal, and relationship 
problems for individuals, families, and communities (Humeniuk et al., 2010a; Ndetei et al., 
2009). As such, alcohol and substance use disorders (AUD and SUD) put an enormous 
burden on the healthcare system and impact economic development (Patel et  al., 2007). 
Health expenditures and access to care for mental illnesses and substance use disorders 
are disproportionately low compared to their associated disease burden (Vigo et al., 2016; 
World Health Organization, 2018). Only 10.3% of those with past-year SUDs received 
minimally adequate treatment in high-income countries, and only 1% in low- and middle-
income countries (LMICs) (Degenhardt et  al., 2017). This can change. Other sources of 
disease burden have decreased greatly due to concerted efforts worldwide (Murray et al., 
2020). Similar concerted and strategic actions to target harm from substance use are long-
overdue and have been deemed a priority by the World Health Organization (WHO) in the 
Mental Health Global Action Plan (mhGAP) (World Health Organization, 2010).

Integrating effective interventions such as screening and brief interventions (BIs) in 
primary care is needed to address the treatment gap in LMICs (Patel et al., 2015; World 
Health Organization, 2019). There is strong evidence supporting the use of BIs to decrease 
alcohol use and its associated complications and comorbidities and some evidence for other 
substances (Humeniuk et al., 2008, 2012; Kaner et al., 2018). However, most of these stud-
ies have been conducted in high-income countries (HICs) (Babor et al., 2013; Kaner et al., 
2018; O’Donnell et al., 2013). LMICs differ greatly from HICs in terms of availability and 
level of training, access to primary care, general population awareness of substance use’s 
impacts, and in cultural norms (Awenva et al., 2010; Babor et al., 2013; Hill et al., 2021; 
O’Donnell et  al., 2013). Some of the most rigorous studies in LMICs have been based 
on the alcohol, smoking, and substance involvement screening test (ASSIST)-linked BI 
(Humeniuk et al., 2008, 2010, 2012). However, there have been few replications studies or 
studies on addressing the health worker training gap identified by the WHO (World Health 
Organization, 2019). This highlights the need for research on effective and scalable train-
ing in LMICs and the impact and sustainability of services ensuing from those training.

Blended-eLearning (in-person plus digital) could provide effective and cost-effective train-
ing options, even in LMICs, especially as technological access improves (Bahia & Suardi, 
2019; George et al., 2014; Gomez, 2014; Lewis et al., 2014; Liu et al., 2016; Maloney et al., 
2012, 2015; Marrinan et al., 2015; Sandars, 2010; Sissine et al., 2014; The World Bank, 2020; 
Walsh et al., 2010). However, it has not been studied extensively in LMICs.

The computer-based drug and alcohol training and assessment in Kenya (eDATA-K) 
mixed-method research program dynamically adapted the NextGenU.org model of free 
eLearning to the Kenyan context and assessed training impacts (Frank et al., 2016; Galway 
et al., 2014; Rossa-Roccor et al., 2017). Further details on eDATA-K program of research, 
its methods, associated theory of change, successful trainees acquisition of substance use 
services related competencies, and positive impact on stigma are available in other pub-
lications (Clair et al.,  in press, 2016a, 2016b, 2016c, 2019, 2022; Hsiang-Te Tsuei et al., 
2017).

The research questions addressed by this article are the following:

1. In patients with moderate to high alcohol-related risk levels, attending typical primary 
care clinics, what is the impact on alcohol consumption of receiving the ASSIST feed-
back by lay health workers compared to those receiving that same feedback by lay health 
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workers in addition to a BI delivered by clinicians, with clinicians and lay health workers 
trained via blended-eLearning, as observed in two pragmatic randomized control trials 
(one in public and one in private facilities) in an LMIC context?

2. What is the experience of patients and health workers involved in those randomized 
control trials (RCTs)?

Methods

Per best practices in studying complex interventions, eDATA-K used a mixed-methods 
developmental evaluation, including parallel qualitative data collection alongside the 
RCTs, to strengthen the understanding of the innovation, its implementation, and impact 
(Patton, 2011). The use of multiple methods triangulates the findings, therefore enhanc-
ing explanatory capacity and validity (Cathain et  al., 2013; Clark et  al., 2008; Kaner 
et al., 1999; O’Cathain et al., 2014; Spillman, 2014; Tarrow, 2004).

Ethical approvals were obtained from the University of British Columbia and the 
Kenya Medical Research Institute ethics boards; RCTs were registered with ClinicalTri-
als.gov (NCT02388243).

Setting and Context

eDATA-K involved public and private facilities in separate RCTs, as prior studies on men-
tal health interventions show different results between public and private settings (Patel 
et al., 2010). Public facilities were from two similar counties selected for their comparabil-
ity and population characteristics, each including about 1 million Kenyans living in typi-
cal suburban and rural conditions. Private facilities were in Nairobi or an adjacent county. 
Selection criteria for the facilities were providing primary care, willingness, and ability to 
engage in research (electricity, staffing, sufficient patient attendance) and have a minimum 
of one staff who completed the screening course (lay health worker in public facilities, sup-
port staff in private facilities) and one clinician (nurse, physician or clinical officer) who 
completed the primary care course. The NextGenU.org courses were completed in the prior 
phase of eDATA-K. Eight of eleven public and two of four private facilities that partici-
pated in the training phase had enough trained health workers to participate in the RCT.

The courses included modules on the ASSIST screening tool and associated BI, com-
munication, confidentiality, and stigma (Clair et  al., 2019; Tsuei et  al., 2017). ASSIST-
linked BIs components considered important in generating change in substance use have 
been summarized with the FRAMES acronym (Humeniuk et al., 2010a):

• Feedback (personally relevant)
• Responsibility (helping people realize their need for change and that they have choices 

related to their substance use and behaviors)
• Advice (provision of clear advice to reduce harm from continued use, delivered in a 

non-judgmental manner)
• Menu of option (suggesting a range of strategies)
• Empathy
• Self-efficacy (eliciting strengths and capacity to change)
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RCT Design and Procedures

The design and procedures are based on the seminal study by Fleming et  al. (1997) 
and illustrated in supplementary Figure  S.1. Anyone 18 or older presenting to a par-
ticipating facility seeking outpatient consultation, when a screener was available, was 
offered the general health screening consisting of the RAPA for physical activity level 
(Topolski et al., 2006), weight and height for nutritional status, alongside the ASSIST. 
The inclusion of other health issues than alcohol use masked the focus on substance 
use decreasing recruitment bias and stigma. Those screened received verbal feedback, 
with short written advice and directed to the research staff if their ASSIST score fell 
in the included range. Eligible participants were randomized to receive no more inter-
vention than the simple feedback already received (Fb group) or feedback plus a BI 
(Fb + BI group). Study staff, independent from intervention delivery, provided the rel-
evant instructions based on allocation from a computer-generated randomization list 
concealed until allocation. After randomization, only those in the Fb + BI group were 
instructed to show/discuss their ASSIST score with their clinician. Clinicians were 
instructed to provide BIs only to those presenting their scores and to offer one or two 
brief follow-up visits. Screeners and clinicians were blinded to the randomized allo-
cation. Study staff were blinded at follow-up by carrying follow-up on participants 
from a different clinic than those they randomized. Baseline and follow-up question-
naires included demographic surveys and gold-standard, timeline follow-back methods 
for assessing self-reported alcohol consumption (Hjorthøj et al., 2012; Sobell & Sobell, 
1992). Participants presenting for follow-up data collection were offered soap as com-
pensation for their time.

RCT Participants’ Recruitment

Consenting participants at moderate or high risk from alcohol use (a score ≥ 11) 
and ≥ 18 years old were eligible unless they met exclusion criteria. Exclusion criteria were 
pregnancy, having attended an alcohol treatment program in the previous year, or reporting 
symptoms of suicide or severe neurological/psychiatric impairment (e.g., psychosis).

Statistical Analyses

Statistical analyses were performed through SPSS v23 and Stata v14.0, with group alloca-
tion concealed until the end result. All analyses used a 2-tailed alpha level of 0.05. Per 
SPSS, each RCT arm needed 146 participants to achieve 80% power using the expected 
change in alcohol consumption from prior studies (Kaner et  al., 2007). A wealth index 
using principal component analysis was built from the socio-economic status (SES) sur-
vey, per best practices for LMICs (Chuma & Molyneux, 2009; Howe et  al., 2012; Vyas 
& Kumaranayake, 2006). Independent samples t tests assessed unadjusted differences in 
alcohol consumption between groups at every time point, whereas paired t tests were per-
formed to assess changes in each study group between baseline and follow-ups.

Intention-to-treat analyses were performed based on generalized estimating equation 
(GEE) models of the alcohol quantity consumed over the last 7 days, in grams, adjusting 
for SES, with appropriate imputation, taking clustering into account (Zeger et al., 1988). 
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To investigate the effect of loss to follow-up, complete cases and imputed analysis were 
compared in a sensitivity analysis (Jakobsen et al., 2017).

Qualitative Methods and Analyses

Qualitative data were analyzed through a phenomenological lens (Dowling, 2007; Norlyk 
& Harder, 2010; Sandelowski, 2000a, 2000b). Data was collected via field observation, 
focus group discussions (FGDs), and key informant interviews (KIIs). FGDs were used to 
encourage dialogue and joint meaning-making (Krueger, 1994; Morgan & Krueger, 1993; 
Powell & Single, 1996; Rabiee, 2004; Wilkinson, 1998). FGD guides included questions 
about their general study experience and the perceived impact of the ASSIST screenings 
with or without BI. (Betts et al., 1996; Krueger, 1994; Morgan & Krueger, 1993; Powell 
& Single, 1996; Rabiee, 2004; Sandelowski, 2000a, 2000b; Wilkinson, 1998). If selected 
participants could not participate in an FGD, KII was conducted.

A stratified random sampling framework was used to recruit diverse RCT participants 
who provided signed consent. FGDs and KIIs were audio-recorded, with co-/moderators 
taking written notes on body language and major immediate emerging themes and sum-
marizing their understanding of participants’ main points. All participants received a small 
monetary compensation.

Kenyan moderators conducted the FGDs and KIIs in Kiswahili, other local languages, or 
English, according to participants’ preferences. Audio recordings were transcribed, trans-
lated, and imported into NVivo, a qualitative data management software. Latent-content 
analysis using a constant comparison method was used to analyze the data (Boeije, 2002).

Field observations conducted through regular site visits, and in course-related events, 
included recorded discussions with research staff and records of meetings and other signifi-
cant interactions by qualitative research staff with participants and other staff.

Canadian and Kenyan researchers read all transcripts and independently recorded com-
mon emerging words, phrases, and themes. Similar themes were formulated into a prelimi-
nary coding framework with in-depth discussion of opposing/unique themes or interpre-
tations. Cycles of discussion, reflection, and data immersion generated new themes until 
data saturation was reached and discrepancies resolved in group consultations. As insight 
developed, researchers jointly re-categorized data in a reductionist process to extrapolate 
meaning (Boeije, 2002; Dowling, 2007; Norlyk & Harder, 2010; Sandelowski, 2000a, 
2000b) which was further informed by outreach to the larger research team, a subset of 
health workers, and key collaborators, including other research staff RAs who had numer-
ous discussions (while collecting qualitative and quantitative data) with patients on their 
experience of the screening/BI.

Results

RCT Participants

RCT patient recruitment and loss to follow-up are presented in Fig. 1. Of the 683 patients 
in public facilities and 516 in private facilities, respectively, 91% and 97% were male (mean 
age = 38.1 and 36.7  years). There were few SES differences between groups (Table  1). 
There were differences in wealth quintile distribution in public facilities, while age and 
marital status differed in private facilities. Baseline alcohol consumption was similar in 
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Fb + BI and Fb groups in public facilities; in private facilities, it was slightly higher in the 
Fb + BI group.

Changes in Alcohol Consumption over Time

There were statistically significant decreases in alcohol consumption, the primary out-
comes of interest, at almost all time points in both public and private facilities (Fig.  2 
and Table 2). The average decrease of alcohol consumed by public facility participants at 
6 months was 341.6 and 309.6 g, respectively, in the Fb + BI group and Fb group. In pri-
vate facilities, the reductions were 314.1 and 236.4 g. There were no statistically significant 

a) Loss to follow-up in public facili�es

b) Loss to follow-up in private facili�es

RCT phase
Baseline

1 month

Screening phase 12,523 pa�ents invited for screening (56% male)

11,385; 91% consented to screening (75% male)

708; 6% qualified for RCT (90% male)

683; 96% consented and provided baseline 
informa�on (91% male)

340 received ASSIST feedback + BI (91% male) 343 received ASSIST feedback (91% male)

312 (91% male) 300 (91% male)

3 months

6 months

323 (91% male) 302 (91% male)

312; 9% lost to f/u (91% male)323; 5% lost to f/u (91% male)

Screening phase

RCT phase
Baseline

255 received ASSIST feedback + BI (96% male) 261 received ASSIST feedback (96% male)

11,077 pa�ents invited for screening (74% male)

10,942; 99% consented to screening (75% male)

522; 5% qualified for RCT (96% male)

516; 99% consented and provided baseline informa�on (97% male) 

1 month 173 (96% male) 184 (97% male)

3 months

6 months

220 (97% male) 176 (97% male)

169; 35% lost to f/u (97% male)192; 25% lost to f/u (97% male)

Fig. 1  RCT participant selection and loss to follow-up
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differences in the amount consumed between Fb and Fb + BI at follow-up time points 
(Table 3).

Similarly, the imputed GEE results, adjusted for SES (Table 4), still showed that alcohol 
consumption reduced significantly over time in public and private facilities, with similar 
decreases in the Fb + BI and Fb groups in both facility types. These results persisted in sen-
sitivity analysis with raw data (Supplementary Table S.1).

Statistically significant covariates included gender, wealth, household size, and age 
(Table 4). Male participants decreased less in both types of facilities. In public facilities, 
participants on the poorest quintile decreased more than the wealthiest, while in private 
facilities, participants of the lowest three quintiles reduced less than the wealthiest quintile. 
The larger the household size, the larger the decrease in alcohol consumption in public 
facilities. An increase in age was associated with a decrease in private facilities.

Participating Facilities and Health Workers

The FGDs and KIIs with patients included 86 participants, and those with health worker 
had 31, for a total of 117 (Table 5). Participating public facilities included two outpatient 

a) Changes in alcohol consump�on in last week over�me in public facili�es

b) Changes in alcohol consump�on in last week over�me in private facili�es

422.8

214.8

162.7

81.1
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215.4
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marg(

noitp
musnoClohoclA
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98.5

102.1

326.4

150.1
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Fig. 2  Changes in alcohol consumption in the last week over 6 months
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Table 2  Decrease in alcohol consumption from baseline to 6 months post-intervention in public facilities 
and private facilities (paired t test)

a Statistically significant at p < 0.05

Treatment allocation Time Paired Mean Decrease (g) t p

Mean SE 95% CI

Public facilities
  Fb + BI Baseline to 1 month 208.0 36.4 (136.3; 279.7) 5.7  < 0.001a

1 to 3 months 52.0 22.0 (8.7; 95.3) 2.4 0.019a

3 to 6 months 81.6 15.8 (50.6; 112.7) 5.2  < 0.001a

  Fb Baseline to 1 month 160.5 31.8 (98.0; 222.9) 5.1  < 0.001a

1 to 3 months 30.7 28.9 (− 26.1; 87.6) 1.1 0.289
3 to 6 months 118.4 26.7 (65.8; 171.0) 4.4  < 0.001a

Private facilities
  Fb + BI Baseline to 1 month 257.5 26.3 (205.7; 309.4) 9.8  < 0.001a

1 to 3 months 60.2 11.6 (37.4; 83.0) 5.2  < 0.001a

3 to 6 months  − 3.6 9.2 (− 21.7; 14.5)  − 0.4 0.696
  Fb Baseline to 1 month 176.3 22.1 (132.7; 219.9) 8.0  < 0.001a

1 to 3 months 32.2 11.8 (9.0; 55.4) 2.7 0.007a

3 to 6 months 27.9 9.0 (10.2; 45.7) 3.1 0.002a

Table 3  Difference in alcohol 
consumption between treatment 
groups for each time point (t test)

a Statistically significant at p < 0.05

Time Treatment 
allocation

Mean (g) SD t df p

Public facilities
  Baseline Fb + BI 422.8 609.5 0.37 681 0.709

Fb 406.7 514.0
  1 month Fb + BI 214.8 323.4 -1.29 681 0.196

Fb 246.2 311.4
  3 months Fb + BI 162.7 296.5 -1.64 681 0.102

Fb 215.4 515.7
  6 months Fb + BI 81.1 137.6 -1.32 681 0.189

Fb 97.0 176.2
Private facilities

  Baseline Fb + BI 416.2 470.3 2.306 514 0.022a

Fb 326.4 413.5
  1 month Fb + BI 158.7 204.2 0.490 514 0.624

Fb 150.1 194.0
  3 months Fb + BI 98.5 130.0 -1.702 514 0.089

Fb 117.9 129.2
  6 months Fb + BI 102.1 145.1 1.076 514 0.283

Fb 90.0 108.2
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departments and seven community clinics involving 24 clinicians (70% female) and 24 
screeners (58% female), with 13 (54%) of each group took part in FGDs or KIIs. Participat-
ing private facilities included one private clinic and one private hospital outpatient depart-
ment involving 5 clinicians (25% female) and 9 screeners (56% female), of those 3 clini-
cians (60%) and 2 screeners (22%) participated in the FGDs or KIIs.

Qualitative Findings

The iterative process of thematic and latent content analysis, with constant comparison, of 
the data from the FGDs and KIIs plus field observations, confirmed the unexpected finding 
of a similar and meaningful decrease in alcohol use in both groups and revealed several 
likely thematic etiologic mechanisms (Tables 6–9): (1) meaningful impact on alcohol con-
sumption, (2) fundamental shift in knowledge, attitude, and practice by health worker, (3) 
contributing factors to screeners delivering the FRAMES components of BIs, and (4) other 
research design elements supporting change.

Theme 1. Meaningful Impact on Alcohol Use and Other Domains Reported by All 
Groups

RCT patient participants in both groups reported reduced alcohol consumption with many 
improvements in mental and physical health and in other dimensions of their lives, which 
they attributed to their participation in the study, per Table 6 and these quotes:

Like before, I would say that I cannot watch a game without drinking, but right now, 
I can watch without any alcohol. Initially, it is like I cannot see drinks in a bar and 
just sit but nowadays, I can just sit next to them without touching. I am also too busy 
with my life which was so messy, I do my general cleaning over the weekend, I can 
visit my family and parents and I can get to work at the right time. (FGD men, Fb, 
private facilities)
Since I was married, I had never had a child with my husband, that is why am saying 
it is very bad [alcohol]. We have stayed for long without me getting pregnant. I have 
been drinking a lot. After I joined this study, I stopped completely taking alcohol and 
I became pregnant immediately. This child I am holding here is as a result of this 
study… (FGD women, Fb+BI, county 1

Corroborating these patients’ reports, screeners and clinicians noticed similar impacts 
(Table 6).

Theme 2: Fundamental Shift in Knowledge, Attitude, and Practice by Health Worker

This theme, divided into several subthemes, provides evidence of the changes and contrib-
uting factors to those changes, as presented below and in Table 7.

Subtheme 2.A. New Confidential, Empathic Services with Decreased Stigma, Attracting 
Patients  Prior to eDATA-K, neither public nor private facilities’ roles included addressing 
risky levels of alcohol use, according to field observations and discussions with the county 
and facility leadership, as well as health workers themselves at the beginning of the project. 
Private insurance policies specifically excluded medical care coverage for those who abused 
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alcohol. Health workers fundamentally shifted their approach and attitudes toward people 
presenting with risky levels of alcohol use, from denying or delaying services to welcom-
ing them and providing empathic assessment and interventions for the first time in these 
communities. Our results support that health workers developed self-efficacy and offered 
new evidence-based, non-judgmental, empathic, and confidential alcohol and substance use 
services, as well as providing better general care to those patients.

…you know that is something that is disturbing you, but you can’t stop. So, if you 
find somebody that is willing to help you and is telling you that he is helping you and 
that the information is confidential, OK, you will feel uneasy at first, but if you see 
that it is helping you, then you become relaxed. (FGD men, Fb+BI, county 1)

I have gained knowledge and that knowledge is power… For example, my father 
used to take a lot of alcohol, and at one point, he happened to divorce my mother. 
So, I used to despise the people who take alcohol because a lot happened to me. 
When they come, I never attend to them... They could wait all day until another per-

Table 5  FGD and KII 
participants

Number of participants

RCT participants Male Female Total

Public facilities, county 1 19 20 39
  FGD men, Fb + BI 9
  FGD men, Fb 10
  FGD women, Fb + BI 10
  FGD women, Fb 11

Public facilities, county 2 23 4 27
  FGD men, Fb + BI 11
  FGD men, Fb 12
  KIIs woman, Fb + BI 2
  KIIs woman, Fb 2

Private facilities 19
  FGD men, Fb + BI 11
  FGD men, Fb 8

Total 49 37 86
Healthcare workers

  County 1 (5 facilities)
    FGD clinicians 3 5
    FGD screeners 2 6
    KII clinician 1 1
  County 2 (3 facilities)
    FGD clinicians (3) and screeners (5) 2 6
  Private facilities (2 facilities)
    FGD clinicians (2) and screeners (2) 3 1
    KII clinician 1
  Total 11 20 31

Grand total 60 57 117
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son comes in the afternoon shift to attend to them… After being mentored at Africa 
Mental, I discovered that these are people we can still take care of. At first, maybe 
it’s because I didn’t know how to approach them, I didn’t know what to tell them, etc. 
Right now, I’ve learnt a lot and I know how to handle them better. (FGD clinicians 
and screeners, county 2)

Accordingly, patients in both groups reported exposure, for the first time, to new knowl-
edge, empathy, and confidential feedback from health workers, which they appreciated and 
found transformative. As such, the facilities started attracting patients seeking these new 
services in particular:

I can say that there is a lot of change in the sense that like for instance, you find that 
me working in the facility, you find patients or clients coming in even when them 

Table 6  Theme 1: Report of meaningful decrease in alcohol consumption in: examples from both RCT 
groups

RCT participants
“…when I met these people, they explained to me, they gave me papers to go and study from home. They 

also asked me to come after a month. I was asked if I read the papers, and I was asked whether I had 
reformed, and I told them I will reform with time… With alcohol, I stopped at once… They told me the 
dangers of alcohol, and I saw it… So, these counselling guys are like pastors who preach the word of 
God… Even my body, I feel like I am now healthy. Thank you very much.” FGD men, Fb, county 2

“It has changed and now [I] have stopped to drink completely.” FGD women, Fb, county 1
“I have learnt so much because now I can stay the whole day without going to drink. That is why I feel that 

[I] have improved very much. I also reach home early and find when food is still hot.” FGD men, Fb + BI, 
county 1

“So, the second time when they called me, I decided to reduce taking alcohol and as time went by, I stopped 
completely. … I just want this study to reach the whole of Kenya because I have seen its impacts on me.” 
FGD men, Fb + BI, county 2

“I have completely reduced for almost three months now. I have not even tasted alcohol.” KII women 2 
Fb + BI, county 2

“I reduced my consumption of alcohol; I have actually almost dropped it.” FGD men Fb + BI private
Healthcare workers
“… you pass by and they are like, ‘he is the one who told us to stop taking alcohol.’ Can you see how we 

have changed?” FGD screeners, county 1
“They were coming for something else different, but after a few periods and also giving them the materials 

to go and read, it really helped … Actually like 90% of the patients returned and they used to say like, ‘I 
have quit.’ Even like today, you meet some of them in the street, they say doctor you helped me.” FGD 
clinicians, county 1

“At the health center, they appreciate your help for changing our community. The rate of taking alcohol has 
greatly changed… When we started the program, we had to teach them…Since then, those who appreci-
ate the help have not stopped coming back for advice and help. 50%-60% were positive about the discus-
sion and we are glad.” FGD clinicians and screeners, county 2

“I can say that this project has helped many in that some have reduced the consumption of alcohol while 
others have completely stopped.” FGD clinicians and screeners, county 2

“… they would say thank you for introducing us to the study, so the attitude changed. They have also 
reduced taking substances. Some of the patients we met at first, they look different; they are different 
people after the exercise. I believe it is an exercise that has brought changes even at their families. There 
are some who now bring their friends for the same thing.” FGD clinicians and screeners, private

“So, with the brief intervention, patients were able to stop or reduce substance abuse and we could see an 
improvement in their health. That is an important issue because people who are living with HIV and using 
drugs are at a higher risk of dying as compared to those with HIV who are not using alcohol and other 
substances.” FGD clinicians and screeners, private

“And they say [the patients] they really appreciate it, and it has been like two or three months and they have 
really cut down smoking, drinking. So, for some it really worked.” KII clinician 1, private
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they are not [from] around… I have seen it, so you will find that maybe some have 
been screened, others have heard it from their fellows who had been screened, you 
know, in the community. So, you find them bringing themselves, you know, to the 
facility. They want to know more. (FGD screeners, county 1)

Subtheme 2.B Provision of Other ASSIST‑Linked BI FRAMES Components  Our finding 
supports the widespread delivery of all the FRAMES components of effective BI by clini-
cians and screeners. Provision of E, empathy, is documented in subtheme 2.A. Provision of 
the feedback, responsibility, and advice components is illustrated in these quotes:

If you realize someone is taking that, it is good to advise them on the consequences. 
Then you let them make the decision. (FGD screeners, county 1)

So, when I came here, I was just so happy, we talked and if there was anything to be 
shared, we did and they gave me advice. They told me the disadvantages of drugs 
and I saw there was not any advantage of taking alcohol. So, I can say they were ok. 
We talked as sisters and brothers. (KII woman, Fb, county 1 #2)

Participants in all groups gave examples of various strategies used to decrease their 
alcohol consumption, corresponding to the “Menu of option” (M). Strategies most fre-
quently mentioned were finding activities to occupy oneself instead of drinking and 
changing social networks. Other strategies included avoiding triggering locations, using 
money differently, getting support from loved ones or spirituality, committing to change, 
refusing offers to drink, reducing slowly to quit, changing the timing of the start or end 
of the drinking, reviewing the information provided, and reminding oneself of the nega-
tive consequence of drinking. Also, in all groups, RCT participants expressed developing 
self-efficacy:

Like when I came for counselling, I think it was the second time the nurse that was 
attending to me, we were talking about things like self-esteem, how to stop hating 
yourself. She even helped me on how to be positive in life, so I started seeing myself 
as worthy and that I can also be somebody in life. (FGD women, Fb+BI, county 1)

Participants in the Fb + BI group elaborated more on their strategies than the Fb par-
ticipants. Some clinicians, but not screeners, reported consciously building self-efficacy in 
their patients.

Theme 3: Contributing Factors to Screeners Delivering the FRAMES Components of BIs

Subtheme 3.A. The ASSIST Tool Design  Field observation revealed that a major contribut-
ing factor to the effective delivery of the Feedback element is that it was integrated into the 
ASSIST questionnaire and feedback form by design. The ASSIST-linked BI manual states 
p.11:

…feedback is the provision of personally relevant information which is pertinent to 
the client, and is delivered by the health worker in an objective way. ‘Much of the 
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feedback given in an ASSIST-linked BI can be delivered by reading directly from the 
ASSIST feedback report card.’ (Humeniuk et al., 2010a)

Questions embedded in the ASSIST and information in the report card are designed to 
increase insight into one’s level of use and associated consequences, classifying respond-
ents’ score in terms of low, moderate, or high-risk levels for each substance category with 
specific examples of health consequences. As the ASSIST questionnaire was administered 
by the screeners, including the provision of the feedback with the report card, it contributed 
to Fb group participants receiving this key element of BIs.

Table 7  Theme 2: Fundamental shift in knowledge, attitude, and practice by HCW

Subtheme 2.A. New confidential, empathic services with decreased stigma, attracting patients
RCT participants
“I thank this clinic because it has helped me. When I was called for the first time, I refused, but when I 

entered to see the doctor, I did not expect the doctor to talk to me the way he did. He asked me questions 
so well about substances which I answered… So, the doctor talked to me so nicely…so I continued with 
the doctor’s advice until I stopped completely taking the substances.” FGD men, Fb, county 2

“if you saw the doctor, he was…someone whom you could confide with while talking to him. The whole 
team was also willing to help us and this encouraged us to feel comfortable.” FGD men, Fb, private

“Even the doctors were ignoring me, but the way your team handled me, I decided to change.” FGD Men, 
Fb + BI, private

"And the way they approached us, it didn’t seem like they could disclose that secret outside. So, I accepted, 
and they proved my gut feelings right.” FGD women, Fb, county 1

“Yes, because I was asked questions in a private room. Even if someone else came into the room, they 
could wait and pause first until the person left, then we could continue. She even told me that I should be 
transparent so that we can help each other. I see them as helpful people and they did it very well and my 
privacy was kept.” FGD men, Fb + BI, county 2

“I believed them, because one, they called me alone, second, they were people who were talking politely 
and third I found them to be people who would keep secrets.” FGD women, Fb + BI, county 2

Healthcare workers
“I would say there is great attitude change because, am not bragging because I am from M…but you could 

see patients coming all the way from W and X…when you ask why they have travelled so far to come 
here…they say that they are well received here, we handle them well and that we understand them. We 
don’t judge them… We have a big turn up at the hospital, and it is because of mind and attitude change 
towards the patient.” FGD clinicians, county 1

“Yeah, the stigma is decreasing because, if I take an example of a facility here before this program came 
into being, whenever we got maybe a patient who is drunk, then you would find that the treatment was not 
so nice. Maybe most of the people would think he is an intruder within the institution; he is a trouble-
maker. … so, they are not given equal treatments compared to the other clients who are coming to seek 
treatment.” KII clinician 1, county 1

“At first, I can say there was stigma, even you could see a client, him just rush away. We don’t want to see 
mental people but, in the process, they came, they realized we are there to help them. So, we became 
friends, and the screening was so much easier than at the beginning” FGD screeners, county 1

“To us, it is an added advantage to associate with the less fortunate in the society. The name of the hospital 
becomes raised and kind of famous. More people are now coming to the hospital, and when they leave, 
they are happy.” FGD clinicians and screeners, county 2

“Men were always open, and after visiting, they could come back with their friends.” FGD clinicians and 
screeners, county 2

“We also changed our personal attitudes towards SUD patients, unlike the way we looked at them as failures 
before we were trained.” FGD of clinicians and screeners, private; with the group signifying general 
agreement afterward

“for some, they actually bring their relatives, because you see you actually had that impact in the society, so 
you see some of the clients actually came back with their relatives” KII clinician, private
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The Responsibility component, described as “Communicating with clients in terms such 
as … ‘How concerned are you by your score?’ enables the client to retain personal con-
trol over their behaviour and its consequences and the direction of the intervention” p.12 
(Humeniuk et al., 2010b). As that question is asked in the feedback form, again by design, 
the screeners included this other FRAMES component in their patients’ interactions.

Subtheme 3.B Opportunities for Screeners to Learn and Provide all the FRAMES Compo‑
nents  Field observations revealed that screeners had the opportunity to develop BI skills 
above and beyond administering the ASSIST screening. As part of the course, clinicians 
and screeners observed a demonstration of effective and ineffective screening and BI. Fur-

Table 7  (continued)

Subtheme 2.B. Provision of other ASSIST-linked BI FRAMES components
2.B.i. Feedback, responsibility and advice elements
Healthcare workers
“Like this part where you come to discover so many people are in the drinking team because they have 

never been told, they don’t have the knowledge at hand. They are not aware…you know it’s like there are 
no counselors… You find that at least with this knowledge, if everybody else is aware about this, they 
will involve themselves in other activities like football or some other income-generating projects.” FGD 
screener, county 1

“They realized that some S.U.D has led them to such grievous deeds and they started thinking about their 
lives.” FGD clinicians, county 1

“From my understanding, the danger of taking alcohol has been discussed openly and we have shared with 
the clients positively.” FGD clinicians and screeners, county 2

“…we educated them on the benefits and why they need to go through the system and once they were 
discovered to have this disorder, we would see what we can do to help them to complete the process.” A 
screener from the FGD clinicians and screeners, private

RCT participants
“When I was told about my score, I felt good because I accepted that state, and got to realize that I needed 

help. It was not something that I could be happy about, but those results were good because they made me 
to accept and decide that I needed to change.” FGD men, Fb, county 1

“I understood that the more you continue to drink excessively is the more you continue to spoil things like 
your liver” FGD women, Fb, county 1

“They told me the dangers of alcohol and I saw it. I even used to insult my wife while drunk, but right now, 
it is like I got saved. I am peaceful at home.” FGD men, Fb, county 2

“The information was adequate because it helped me a lot… I have learnt that alcohol is not good because it 
will influence someone to do bad things which might lead to family breakups.” KII Women 1 Fb County 2

“First of all, we were taught on that substance use is not a good thing and the moment you continue using 
them, they will affect your health.” FGD men, Fb, private

“I also felt bad because nobody has been buying these substances for me, I have been buying them for 
myself and I felt like my money has wasted me. So, that score really hurt me and what I have been doing 
to myself.” FGD men, Fb, private

“What I learnt is that when I am under the influence of drugs, I will not make a good decision. But when I 
am sober, even if I don’t make a decision, I will still be ok.” FGD men, Fb, private

“So, the counseling helped me a lot… This worked out so well. He told me the consequences of alcohol 
consumption and how it affected me and my family.” FGD men Fb + BI, county 2

“My score is what made me to change…that is when I saw the need to change. For one, I found that I was 
almost beyond life. I decided to change… Even the doctors were ignoring me, but the way your team 
handled me, I decided to change.” FGD men, Fb + BI, private

“Yes, that was the start of knowing myself. It is like I did not know about myself, but after sitting down 
with these people and after they gave me my score, that is the time I realized how far the substances I 
have been using had ruined me. So that was my turning point… the more teachings I got, the more I 
decided to change.” FGD men, Fb + BI, private
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thermore, many screening course trainees were exposed to the BI modules of the primary 
care course:

Also, the screening course trainees and the primary care management trainees fre-
quently completed the training together, advancing through the module as a group in 
the different facilities. This exposed the trainees of the screening course to some of 
the primary care management modules. (FGD clinicians, county 1)

This was due to access to one computer in most facilities, with screeners and clini-
cians being available at similar times to complete the training (before/after work or dur-
ing breaks). Additionally, in each clinic, a copy of recommended BI steps was posted to 

Table 7  (continued)

2.B.ii. Use of the menu of option FRAMES component to decrease harm from alcohol use

RCT participants
“It made me to limit my things even when I go out. I know that when it reaches eleven, I know that am sup-

posed to go home.” FGD women, Fb, county 1 — changing the timing of the drinking, reducing harm
“You know us, we call it “Kitindo” meaning when you stay with drunkards all the time, you will be influ-

enced to go back to drinking. So, I have decided not to keep such companies now.” KII women 1, Fb, 
county 2 — changing social network

“You see, if you are idle, you will go to drinking, but if you are busy, you will not.” FGD men, Fb, county 
2 — occupy oneself

“again, like my parents were so impressed with this study and when they started seeing the changes in 
me, they were more than willing to give me transport whenever I wanted to go for follow-ups, they were 
even wondering if they could rent an apartment for me near the hospital… (all laughing).” FGD men, Fb, 
private — support from loved ones

“I am also too busy with my life which was so messy. I do my general cleaning over the weekend; I can visit 
my family and parents and I can get to work at the right time.” FGD men, Fb, private — finding activities 
to occupy oneself

“Avoiding bad companies.” FGD men, Fb, private — changing social network
“Those things of going to the bar and buy beer for everybody, even spending the money that was supposed 

to be for the children, have stopped. Like he has said, the best thing is we avoid going to those places.” 
FGD men, Fb + BI, county 1 — avoiding triggering locations, different use of money

“I go home straight, and if am unable to go, I call him and he comes to fetch me.” FGD women, Fb + BI, 
county 1 — avoiding triggering locations, getting support from loved ones

“It means being busy in groups, meetings and work. Not coming from work and then you just sit until you 
start thinking ‘let me go and do one two with friends. When you come from work, you have your own 
programs, to maybe do this and that or attend meetings, then come back… keep myself busy because 
if you stay idle, you can easily fall back there.” FGD women, Fb + BI, county 1 — finding activities to 
occupy oneself

“I have completely stopped. I even meet with my friends who we used to drink together, and they ask me, 
“so can I buy you one today,” and I say I am saved… The third thing is I dropped all my friends who we 
used to drink with.” KII women 1, Fb + BI, county 2 — refusing offers to drink, changing social network

“Keeping myself busy always, if I am not at the market am at home washing clothes or at the farm digging, 
as in making sure I am occupied every minute of the day.” KII women 2, Fb + BI, county 2 — finding 
activities to occupy oneself instead of drinking

“So, to me shortly I can say that what I learnt is about…the first day I met with your doctor, he told me a 
simple term that "bad company collapses good morals". He told me so. He told me that I am very young, 
and he asked me to put what he had told me in mind. That encouraged me to learn more. Next, I learnt 
to be soft and giving people who surround me respect.” FGD men, Fb + BI, private — changing social 
network

“Avoiding bad companies.” FGD men, Fb + BI, private — changing social network
“Just to keep myself busy, like by watching movies.” FGD men, Fb + BI, private — finding activities to 

occupy oneself other than drinking
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support clinicians, and a printed copy of the self-help manual was available. With screen-
ers motivated to help the patients, they reported accessing those.

Subtheme 3.C. Health Workers Personal Motivation to Learn and Help Those Affected 
by  Alcohol Use  Trainees who completed either course were very motivated to do so 
because they desire to help others in their family and community. As such, they wanted to 
provide as much support as they could to those with whom they interacted. Screeners did 
not see their role in eDATA-K as research staff administering a tool to assess study eligibil-
ity but as concerned health workers wanting to help address an issue in their community. 
They derived personal satisfaction from the improvement they saw — encouraging them to 
continue without being asked to do so (Table 8):

Maybe I like learning new things, adding knowledge on what I have and also like he 
has said, our family many of them are drunkards, and I really wanted to help them. 

Table 7  (continued)

Subtheme 2.B.iii. Self-efficacy

RCT participants
“I used to be so drunk and even used to sleep outside in the marketplace. They also gave me soaps and it 

helped me because I never used to do washing or even wash my children’s clothes, I used to be so dirty. I 
also never used to cook for my children. I was so bad. Even my body was unhealthy; I can’t even tell you 
how I looked like. But right now, I can do everything.” KII women 1, Fb, county 2

“Initially, I could not even educate my children well, but right now, I can see my expectation is getting 
met because of the counseling I have received. I was advised to stop taking alcohol and I did. I have my 
projects such as chicken, cows, something that I never used to do before. So, I thank this study.” FGD 
men, Fb, county 2

“It has helped my family relationship with my wife and children. Also, my body is healthy now. I can say 
that I thank you so much because now I have a vision with my life.” FGD men, Fb, county 2

“My expectations were that if I go there, at least I can be accountable and responsible in using my money 
and this is something that I can see has changed and helped me in my life.” FGD men, Fb, private

“I was very happy to be interviewed and asked questions about alcohol, cigarettes, and after that, I managed 
to stay for one week without drinking and also reduced smoking by smoking two cigarettes. That gave me 
the moral to continue, and I saw that if I continue like that, I can someday be able to stop all these things” 
FGD men, Fb + BI, county 1

“You also start liking yourself you know if you are an addict it reaches a point that you lose your self-
esteem, you hate yourself so, if it is positive after the change you start loving yourself and start seeing 
yourself like somebody” FGD women, Fb + BI, county 1

“But after these services came and I got the knowledge, I started reducing, especially drinking in the morn-
ing. It was difficult, but I just told myself to try my best and do it.” FGD men, Fb + BI, county 1

“Yes, the more teachings I got, the more I decided to change. There is a time I came and my results had 
improved and this made me feel that I was doing well. So, to me, the attitude went on changing with 
time.” FGD men, Fb + BI, private

“I came to realize that alcohol is not porridge; you don’t just drink just like porridge that is getting finished. 
Breweries are busy making more alcohol. So, I learnt how to control myself, and even if I consume 
alcohol, I now know the amount that will not affect my brain or my lifestyle… So, I have learnt that if 
someone decided not to take something, they can achieve it.” FGD men, Fb, private

“I learnt that if someone cannot do anything, it doesn’t mean that myself I cannot as well do anything. Or 
if someone else cannot stop drinking, that does not mean that I cannot stop drinking.” FGD Men Fb + BI 
Private

“Yes, and if someone decides to stop them, it is not too late. Even if someone is an addict, it is not too late.” 
FGD men, Fb, private
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I have already started talking to some, and they have started dropping, not that they 
have dropped completely but at least. (FGD screeners, county 1)

Let’s say when we are here in the hospital, they believe in us according to the rela-
tionship we have outside the hospital. When in the hospital, we interact with many 
people and happen to socialize with them. That is an added advantage, especially to 
the screeners because we don‘t come from far, so those who meet with during the 
screening are our dear people. (FGD screeners, county 2)

Field observation also confirmed the motivation of screeners in private facilities. How-
ever, in private facilities, the screeners were not lay health workers from the communities 
where the patients were located and did not have as many opportunities to interact with and 
support participants after the initial screening.

Theme 4. Other Research Design Elements Potentially Supporting Change (Table 9)

Subtheme 4.A. Repeated Assessments by  Research Staff  Repeated assessments by 
research staff were seen by some RCT participants as educational opportunities and a poten-
tial source of support. The baseline and follow-up assessments included questions about 
alcohol use and related consequences such as sexual activities risks, theft, violence, hous-
ing, ability to work, depression, suicidality, quality of life, and self-stigma. Participants, 
especially in county 2, and some in private facilities, reported these questionnaires, and 
the support from the research staff helped them realize the impact of their substance use, 
decrease their use, and celebrate their progress, generating self-efficacy.

Subtheme 4.B. Soap Seen as an Incentive or Reward for Change and Staying Engaged  
RCT participants were given soap as a form of compensation for the time spent answering 
the research surveys administered by the research staff. Some RCT participants, especially 
in public facilities, attributed meanings to the provision of soap. They saw it as an encour-
agement to be “clean” and to take care of themselves and their families. Some mentioned 
perceiving the soap as an incentive to change, to stay engaged in the change process, or as a 
reward for decreasing their alcohol consumption. However, in the FGD Fb + BI private facil-
ities, the soap was criticized, with participants wishing to receive something more valuable, 
like baseball caps or T-shirts, explaining they did not need soap. In public facilities, some 
participants would have been preferred food or money for transport to the healthcare facility.

Discussion

In summary, this is one of the largest mixed-method studies of the effectiveness of blended-
eLearning on health worker’s ability to support patients in decreasing harm from alcohol 
use, filling an important gap in the literature. Two RCTs (one in public and one in pri-
vate facilities, total n = 1,205) and an extensive parallel qualitative study (field observations 
and 18 FGDs or KIIs with 117 participants) indicate that LMIC trainees (lay health work-
ers, support staff or primary care clinicians) in public and private facilities, in outpatient 
departments and community clinics, in rural and urban areas, can successfully change their 
practice, decrease their stigma, and help participants decrease their alcohol consumption 
with significant improvements in patients’ lives. Other studies on blended-eLearning or 
eLearning rarely assess patient outcomes, and even less in such a comprehensive manner, 
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and were mainly carried out on health sciences students, not practicing health workers, 
with only a few studies specific to LMICs (George et  al., 2014; Hew & Cheung, 2014; 
Lewis et  al., 2014; Liu et  al., 2016; Maloney et  al., 2012, 2015; Marrinan et  al., 2015; 
Sandars, 2010; Shorbaji et al., 2015; Sinclair et al., 2015; Walsh et al., 2010).

A significant finding, supported by qualitative and quantitative results, is that motivated 
lay health workers and support staff, who completed a short blended-eLearning course, 
delivered an intervention with equivalent alcohol-related patient outcomes to clinician-led 
(physicians, nurses, or medical officers) additional BI. Other studies have demonstrated the 
effectiveness of lay health workers’ interventions to decrease alcohol use risk or improve 

Table 8  Theme 3: Contributing factors to screeners delivering the FRAMES components of BIs

Subtheme C: HCWs personal motivation to learn and help those affected by alcohol use

“I personally I have a personal motivation. I have a brother who is a drinker or he takes alcohol and I really 
felt for him and I wanted to assist him with the whole family, so I wanted to learn more about how to go 
about his thing so that I can apply the knowledge” FGD screeners, county 1

“Yeah to me, I wanted to acquire knowledge to help my community because surely in my community, we 
have many people who are drunk. So, I wanted to acquire that knowledge so that I can go talk about it.” 
FGD screeners, county 1

“Mine like now I have a friend who uses drugs and my interest is like when we are learning about substance 
abuse, I was interested to apply the knowledge I have acquired in practice support and substance abuse 
and then I put it into practice to help the family members and the entire community to change their life-
style.” FGD screeners, county 1

“I am very happy about it since I have the knowledge and I can be able to share with the community. 
Through sharing, which could happen when I attend church meetings, I am able to assist both the young 
and older people. The other day I was at K. and was talking to around 300 youths and they had a lot of 
questions, and I am very pleased about the knowledge I have acquired through training and I feel I have a 
lot of confidence.” KII clinician 2, county 1

“Let’s say when we are here in the hospital, they believe in us according to the relationship we have outside 
the hospital. When in the hospital, we interact with many people and happen to socialize with them. That 
is an added advantage especially to the screeners because we don ‘t come from far, so those who meet 
with during the screening are our dear people.” FGD clinicians and screeners, county 2

“We appreciate the knowledge because we can now handle the drunkards in a well-known manner.” FGD 
clinicians and screeners, county 2

“Overall, we gained education or knowledge gain, experience with dealing with SUD patients and we were 
able to intervene on these clients and I think the core objective we achieved.” FGD clinicians and screen-
ers, private

“Ok, let me start with the community, the patients and the clients for them—they always see you as 
someone who is helping them, then the most encouraging thing to them is that they see like you are put-
ting more effort in helping. Some actually say you helped my family because now I would be drowning 
somewhere else, some come with their spouse and they say you really had an impact on him and they are 
like we have tried this and this at home, but it hadn’t worked but with the knowledge from the hospital 
and that kind of a thing. Some are really grateful, and they see you as a counsellor or that kind of a thing, 
so others are really open and they come and share their stories with you.” KII clinician, private

“Some of these people are our family, friends and whenever we meet, someone has a smile on the face, they 
can shake your hand and tell you oh… I reduced taking the substances actually, that thing was helping 
and so on. So, there was a general health improvement.” FGD clinicians and screeners, private

“Yes, a lot, most people see us as the most educated, even with our colleagues here, they see us as people 
with extra knowledge.” FGD clinicians and screeners, private
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other mental disorders (van Ginneken et  al., 2021), but none by training health workers 
through free, blended-eLearning or eLearning, to our knowledge.

There is also a paucity of qualitative studies on lay health workers’ contributions 
to effective interventions (Glenton et  al., 2011), which is another gap that is partially 
addressed by our study. The confounding factor from lay health workers going beyond the 
provision of the ASSIST results, by offering additional support in the community, limits 

Table 9  Theme 4: Other research 
design element supporting 
change

Subtheme 4.A. Repeated assessments by research staff, with some supporting 
RCT participants

RCT participants
“…and then she forwarded me to the research assistants who talked to me and 

advised me on drugs.” KII women 2, Fb, county 2
“even when they meet me on the road, they advise me, ask me to read the 

papers. Up to date, they advise me and even gave me soaps. I thank you so 
much” FGD men, Fb, county 2

“They were organized in that after the screening, they took us to the research 
assistant who even showed us the doctors who may help us, and if you saw 
the doctor, he was a clean person and someone whom you could confide with 
while talking to him. The whole team were also willing to help us and this 
encouraged us to feel comfortable.” FGD men, Fb, private

“The whole team were also willing to help us and this encouraged us to feel 
comfortable.” FGD men, Fb, private

“No, there were times I would even come without being told to come and I 
wouldn’t even call them [the research staffs] and I would get them in the office. 
Then I would knock on the door and get in and say hi and time them I have 
come for lunch; we joke for a while and then I tell them that there is a question 
I wanted to ask and that’s why I have come and they would welcome me. So I 
would ask and they would explain to me well and I would feel satisfied, then 
they would ask me if I have been satisfied or not and I would tell them I am 
satisfied and if I am not I should hide it, I should tell them so that they can 
look for a solution.” KII women, Fb + BI, county 2

Facilitator (F): “So they were giving you advice well, and that’s why you kept 
coming.” Respondent (R): “Yeah, even when we meet at the roadside, we 
would talk well.” KII women 2, Fb + BI, county 2

“…there were times I would even come without being told to come, and I 
wouldn’t even call them [the research staffs], and I would get them in the 
office. Then I would knock on the door and get in and say hi… we joke for a 
while, and then I tell them that there is a question I wanted to ask and that’s 
why I have come, and they would welcome me. So I would ask, and they 
would explain to me well, and I would feel satisfied, if I am not I shouldn’t 
hide it, I should tell them so that they can look for a solution.” KII women 2, 
Fb + BI, county 2

Research staffs (field observation, with audio recording)
“Facilitator (F): And when you were trying to encourage them to drink less, 

what were you doing to encourage them to drink less?…Or were you just 
asking them the question about how much they were drinking…? Respondent 
(R): Encouraging them to drink less to continuously drink less until they stop 
it.” RS county 1

“The community really accepted us, and people would bring their husbands they 
would cooperate and we would help them where we could.” RS county 1

“Okay, personally, I, yeah, it was satisfying. It was very satisfying to me when 
someone comes for follow up and they are very excited to see you to give you 
the good news how they’ve improved. Yeah, making friends. We also made 
friends from the people we recruited. Yeah. So yeah. Socially, my social skills 
also improved. Yeah.” RS county 2

“F: And did you feel participating in the project, changed your life in any way. 
R: Participating in the project changed my way in that I can talk to someone 
who is a drunkard and change him a bit. Yeah.” FGD RS county 2

“F:… and did it help you in any way for yourself to participate in this project? 
R: Yes, socializing and even talking to people to change their behaviors.” RS 
county 2
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the purity of assessment of the added BI’s effect by clinicians to the ASSIST screening and 
feedback. Support staff in private facilities could not provide that extra support in the com-
munity. Despite that, the alcohol consumption decrease was similar for those who received 
the Fb or the Fb + BI in private facilities, suggesting that extra community support is not a 
necessary component of effective intervention, above the delivery of the FRAMES compo-
nents with decreased stigma.

The profound change in attitude and practice in the health workers and their entire clinic 
attracted new patients just for that service. This finding is key, as stigma and a lack of 
emphasis on the need to provide services to those with risky substance use contribute to 
the dismal access to services in both HIC and LMICs (Corrigan & Watson, 2002; Corrigan 
et al., 2004; Room, 2005; van Boekel et al., 2013). Factors promoting change from educa-
tional interventions also found influential in other studies, including personal motivation, 
support by the leadership, an opportunity to learn elements of BI, and being part of a group 
changing its attitude globally (Embleton et al., 2013; Morris & Chen, 2009; Sengwana & 
Puoane, 2004).

The decrease by more than 235 g/week at 6 months in all groups is of unprecedented 
magnitude (14 g being one alcohol serving). A Cochrane review found a mean interven-
tion decrease of − 21.56 g/week (95% CI − 31.56, − 11.55) at 6 months and 20 g/week (95% 
CI − 28.36, − 11.8) at 1 year (Kaner et al., 2018). A few studies have reported a reduction 
of around 100 g (Kaner et al., 2018). Naturally, studies with higher baseline consumption 
may observe a larger decrease (Kaner et al., 2018). In our RCTs, the baseline consumption 
was high, averaging 326 to 423 g/week. That level was comparable to other studies with 
only men, who constitute more than 90% of our sample (Kaner et al., 2018).

Social desirability bias, which could have increased by the end of the study from all the 
attention paid to substance use issues and regression toward the mean, could have inflated 
the decrease in consumption (Dawson-Saunders & Trapp, 1994). Furthermore, some may 
find the measurement of reduced alcohol consumption in grams as an insufficient outcome 
to demonstrate a meaningful reduction in alcohol-related adverse consequences, believ-
ing that only sobriety matters as an outcome. However, findings from the field observa-
tion, FGDs and KIIs, with patients and health worker, in all settings and groups support 
the plausibility of a sizeable quantitative decrease in alcohol use resulting in a meaningful 
impact on patients’ lives.

Vast differences exist between related to patients and service providers in LMICs vs. 
HICs in terms of availability and level of training, access to primary care, general pop-
ulation level of awareness of substance use impacts, cultural norms, and social contexts 
(Awenva et al., 2010; Babor et al., 2013; O’Donnell et al., 2013). Such differences might 
have contributed to the unexpectedly much-larger decrease, considering the novelty of the 
intervention, newer expression of empathy, and a significant reduction in stigma, as well 
as tremendous new knowledge and skills transfer to patients, as observed in our qualitative 
findings.

Previous research showed that empathy is a strong mediator of the therapeutic effect 
(Moyers & Miller, 2013). The courses explicitly covered stigma and empathy, both in the 
written material, exercises, in-person demonstrations, and experiential learning activities, 
with some meant to trigger reflection on stigma, as per best practices to decrease stigma 
(Clair et al., 2019, in press; Livingston et al., 2012).

Furthermore, the first three FRAMES components (feedback, responsibility, and advice) 
are key to effective BI (Humeniuk et al., 2010a), and there was ample evidence that these 
three components were delivered to participants in all groups and settings. The design of 
the ASSIST screening, with its insightful questions, and the feedback form, which covers 
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some elements of BI, seems to contribute to the delivery of those three components of 
FRAMES, per our qualitative findings. Other studies using the ASSIST screening tool 
have observed significant and similar decreases in both groups (Assanangkornchai et al., 
2015), which supports that the ASSIST feedback tool can be effective. The repeated use 
of the ASSIST and other research surveys, at 3 and 6 months, might have generated fur-
ther decrease after the initial intervention. Therefore, our studies provide some insight 
into improving methods for further trials. Further research could confirm if the delivery of 
the ASSIST results via its feedback form is an effective intervention. Also, since the soap 
seemed to motivate some participants, as a reward or as an encouraging gesture, it could be 
interesting to study such incentives as part of contingency management interventions for 
substance use in LMIC populations having difficulties accessing even such a basic neces-
sity of life.

Another limitation is the small number of screeners in the private facilities with the 
FGD, including both screeners and clinicians and the lack of identifiers of who was speak-
ing in the audio recording. However, field observations align with the interpretation of the 
FGDs and KIIs.

This study has several strengths, including that it was conducted with health workers 
in a variety of clinical settings where Kenyans usually seek care, addressing an impor-
tant gap in studying intervention for alcohol use in LMICs. It is a large mixed-method 
study with rich inferential qualitative findings aiding the interpretation of the RCTs’ 
results, offering an opportunity for triangulating findings and contextualizing conditions 
that supported those results (Fortin et al., 2021; Pope et al., 2007; Spillman, 2014; Todd, 
et al., 2004). The loss to follow-up was small in public (7%) and larger (30%) in private 
facilities. Using intention-to-treat analysis with sensitivity analysis with or without impu-
tation showed similar outcomes, congruent with a lack of a significant attrition bias. The 
6-month follow-up period is also adequate, as per the Cochrane review, with showed mini-
mal changes from 6 to 12  months (Kaner et  al., 2018). Other strengths include that the 
randomization was carried out with high fidelity, with few participants in the Fb group 
receiving a formal BI by a clinician and appropriate concealment of group allocation dur-
ing quantitative analysis. Furthermore, our study included qualitative researchers of multi-
ple backgrounds, and the interpretation of the findings was corroborated with participating 
health workers and the research staff who carried out the field observations. In conclu-
sion, and consistent with other studies (van Ginneken et al., 2021), our findings found that 
motivated lay health workers and support staff can learn and deliver BI as effectively as 
primary care clinicians when using tools such as the ASSIST report card and covering 
most FRAMES components. Furthermore, significant changes in health workers’ knowl-
edge, skills, and stigmatizing vs. empathic attitudes led to significant reductions in alcohol 
overuse and meaningful patient life improvements. The acquisition of such transformative 
competencies through blended-eLearning courses was feasible even in an LMIC, regard-
less of facilities being private or public, outpatient department or community clinics, and 
in rural or urban areas. Educators can use the eDATA-K blended-eLearning NextGenU.org 
competency-based courses created through assembling freely available high quality online 
learning content with mentored and peer activities to teach effective screening and brief 
intervention. These findings suggest a major scale-up of human resources to address the 
significant burdens from risky alcohol use is feasible through blended-eLearning at multi-
ple provider levels, including lay health workers, using the eDATA-K courses. In addition, 
the feasibility has been highlighted in the recent COVID-19 pandemic during which sev-
eral universities have used these courses as they were forced to switch to online learning, 
which have been used by several universities when they needed to switch to online learning 
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during the COVID-19 pandemic. The model could also potentially address other health 
priorities by creating other continuing education courses or health education curricula in 
collaboration with NextGenU.org.
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