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Abstract

Background and aims: Culturally relevant and feasible interventions are needed to address 

limited professional resources in sub-Saharan Africa for behaviorally treating the dual epidemics 

of HIV and alcohol use disorder. This study tested the efficacy of a cognitive-behavioral therapy 

(CBT) intervention to reduce alcohol use among HIV-infected outpatients in Eldoret, Kenya.

Design: Randomized clinical trial.

Setting: A large HIV outpatient clinic in Eldoret, Kenya, affiliated with the Academic Model 

Providing Access to Healthcare collaboration.

Participants: A total of 614 HIV-infected outpatients (312 CBT; 302 HL; 48.5% male; mean 

age: 38.9 years; mean education 7.7 years) who reported a minimum of hazardous or binge 

drinking.
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Intervention and comparator: A culturally adapted 6-session gender-stratified group CBT 

intervention compared with Healthy Lifestyles education (HL), each delivered by 

paraprofessionals over 6 weekly 90-minute sessions with a 9-month follow-up.

Measurements: Primary outcome measures were percent drinking days (PDD) and mean drinks 

per drinking day (DDD) computed from retrospective daily number of drinks data obtained by use 

of the Timeline Followback from baseline through 9-months post-intervention. Exploratory 

analyses examined unprotected sex and number of partners.

Findings: Median attendance was 6 sessions across condition. Retention was 85% through the 9-

month follow-up. PDD and DDD marginal means were significantly lower in CBT than HL at all 

three study phases. Maintenance period: PDD–CBT 3.64 (0.70), HL 5.72 (0.71), mean difference 

2.08 (95% CI 0.13-4.04); DDD–CBT 0.66 (0.10) HL 0.98 (0.10), mean difference 0.31 (95% CI 

0.05-0.58). Risky sex decreased over time in both conditions, with a temporary effect for CBT at 

the 1-month follow-up.

Conclusions: A cognitive-behavioral therapy intervention was more efficacious than Healthy 

Lifestyles education in reducing alcohol use among HIV-infected Kenyan outpatient drinkers.
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Introduction

Worldwide, 71% of 35 million HIV-infected individuals live in sub-Saharan Africa (1). 

These individuals have demonstrated a high rate of DSM-IV alcohol dependence (2-4) often 

involving the consumption of inexpensive local brew with high ethanol content (5) and a 

high rate of hazardous drinking (score of 8 or more on the Alcohol Use Disorders 

Identification Test (AUDIT) (6). Hazardous drinking is associated with imperfect adherence 

to antiretrovirals (ARVs) (7), comorbid medical diseases and AIDS-defining conditions (8), 

and increased risk of unprotected sex (9, 10). In Kenya, alcohol use correlates with HIV 

infection (11, 12) and risk of sexually transmitted infections (13, 14). In both the U.S. and 

Africa, heavy drinking limits the success of HIV prevention efforts (15-17). Hence, effective 

alcohol interventions are needed in sub-Saharan Africa as the first step to HIV risk 

reduction.

Cultural adaptation of treatment is important because many evidence-based behavioral 

interventions have been developed and tested among Caucasian middle-class Americans 

(18). Further, beliefs about behavior change, sociopolitical influences, socioeconomic 

resources and health knowledge may differ substantially across cultural settings.

We conducted a randomized clinical trial (RCT) evaluating a culturally adapted group 

Cognitive-Behavioral Therapy (CBT) intervention delivered by paraprofessionals to reduce 

alcohol use among HIV-infected outpatients in Eldoret, Kenya. CBT is a structured, skills-

based approach largely informed by social-cognitive theory (19, 20), which construes the 

maintenance of addictive behaviors at least in part as learned behaviors to cope with stress 

and problems (21). CBT was selected for Kenyan adaptation because of its strong empirical 
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support in both individual and group formats to reduce alcohol use (22-27) and prior 

successful applications in sub-Saharan Africa (28, 29). We adapted CBT for Kenyan culture 

to reference local settings, employ rural images in treatment materials, address 

misinformation about alcohol, and deliver CBT in Kiswahili in six rather than 12 sessions to 

make it more acceptable to participants.

Our initial randomized pilot study (n=75) of this CBT intervention, delivered by 

paraprofessional counselors with fidelity in the same population and setting, showed reduced 

alcohol use in CBT when compared against an assessment-only condition through the final 

3-month follow-up (5, 30-32).

The purpose of the current efficacy study was to compare CBT against a time- and attention-

controlled Healthy Lifestyles education intervention (HL) in a larger sample size with a 

longer 9-month follow-up period. Our primary aim was to test the effect of CBT on alcohol 

use when compared to HL in a sample of 614 HIV-infected outpatient drinkers in western 

Kenya. We hypothesized that CBT would demonstrate significantly lower report of Percent 

Drinking Days (PDD) and Drinks per Drinking Day (DDD) through the 9-month follow-up 

period. Secondary analyses included the evaluation of counselor adherence to the protocol 

and competence, and therapeutic alliance. Finally, exploratory analyses examined homework 

adherence, unprotected sexual behavior (UPS) and number of sexual partners by condition.

Methods

Design

This study was an RCT comparing CBT (experimental condition) against HL (active 

control), each delivered in 6 weekly 90-minute sessions with a 9-month follow-up. Alcohol 

use was evaluated across 3 study phases: treatment (0-6 weeks), follow-up (7-30 weeks) and 

maintenance (31-46 weeks). Participant recruitment occurred over 38 months from July 

2012 to September 2015, and follow-up interviews were completed in August 2016.

Participants

Kenya is in East Africa with 49 million citizens. In 2015, HIV prevalence was estimated to 

be 5.9% in Kenya (33). There are few professional resources for treating alcohol use 

disorders, e.g., in 2009, 70 psychiatrists served the entire country (34). This trial was 

performed within the clinical services of the US Agency for International Development—

Academic Model Providing Access to Health Care program (AMPATH) (35, 36), which 

provides education, performs research and provides care for more than 85,000 HIV-infected 

patients in western Kenya. The study protocol was reviewed and approved by IRBs at all 

affiliated universities.

Inclusion criteria were: age ≥ 18 years; enrollment as an AMPATH HIV outpatient attending 

any of 4 AMPATH HIV clinics; hazardous drinking criteria (score of 3 or more on the 

Alcohol Use Disorders Identification Test-Consumption (AUDIT-C) (37, 38) or binge 

drinking (6 or more drinks per occasion at least monthly); alcohol use in the past 30 days; 

verbal working knowledge of Kiswahili; living within one hour travel distance from the 

Eldoret clinic affiliated with MTRH, where the study was conducted; and being available 
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during the weekly group time (see CONSORT diagram, Figure 1). Exclusion criteria were 

participation in the CBT pilot study, cohabitation or regular contact with a current study 

participant (to minimize intervention contamination), impaired physical mobility (due to 

staircase-only access to study offices), and active psychosis or active suicidality, which were 

assessed through screening. Positive psychiatric screens were followed with a referral to 

psychiatrists in mental health services.

Sample size

Participants were 614 HIV-infected outpatient drinkers (312 CBT; 302 HL) in western 

Kenya. We estimated that we would need to enroll 336 participants (168 per condition) to 

detect a between-group difference of 10 percentage points (15% vs. 25%) for PDD assuming 

15% attrition, with 80% power and at an alpha level of 0.05. Additional resources enabled 

recruitment of a larger sample to facilitate supplementary analyses.

Outcome Measures

Primary outcome measure.—We used the adapted Timeline Followback (TLFB), a 

reliable and valid retrospective calendar-based measure employing memory cues to assess 

alcohol use (39-42) to derive PDD and DDD. Based on our previous work (5), we estimated 

use of local brew (chang’aa, spirit, and busaa, maize beer) by asking participants how much 

money they spent on personal consumption, and assessed use of commercial drink by asking 

volume drunk for the respective time periods. Reported cost and volume were then converted 

into grams of ethanol and divided by 14 grams, to achieve equivalence to a U.S. standard 

drink. Seven-day retest reliability using the adapted TLFB was .88 for PDD and .92 for 

DDD (Pearson correlation). Alcohol use was assessed for the past 30 days at baseline, then 

consecutively thereafter at each follow-up visit through 9-months post-intervention. 

Interviews were held weekly during the 6-week intervention phase, and at 1-, 3-, 5-, 7- and 

9-months post-intervention. If a participant missed a previous interview, the days since the 

last interview were assessed at the subsequent interview. At every visit, we also assessed 

withdrawal symptoms using the validated CIWA-Ar (43) and objective alcohol consumption 

using the Alco Screen® saliva tests donated by Chematics, Inc. This assay assesses alcohol 

consumed approximately in the last 1 to 6 hours at indications of .02, .04, .08 or .30% as 

reflected by swab color (44). A positive saliva test precluded participants from attending any 

CBT and HL group sessions or survey interviews due to concerns of creating alcohol 

triggers for other participants or potential reporting invalidity. Participants whose score on 

the CIWA-Ar was 10 or more were provided with medical assessment and free medications, 

if needed. The CIWA-Ar and TLFB were adapted to the culture and the national Kiswahili 

language using World Health Organization (WHO)-modified methods (45). Finally, we 

collected blood samples and analyzed the phosphatidylethanol (PEth) biomarker (46-50) 

data in the first 127 consecutive study participants. However, we experienced difficulties 

with the biomarker that we have described elsewhere (51). Because of the identified 

problems, PEth results did not add an understanding to these outcome data and so we did not 

send the remaining blood samples to be analyzed.
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Secondary outcome measures.

Demographic and clinical variables.: We used medical records to determine whether 

participants were taking ARVs and compared these results to participant self-report. Viral 

load was considered undetectable if plasma HIV RNA concentration was <40 copies per 

milliliter. Fifty-seven viral load samples were missing for the following reasons: 15 did not 

agree to the optional consent and 42 were missing from the lab. Finally, we assessed tobacco 

use, marijuana and khat with self-report questions about frequency and quantity of use. For 

marijuana and khat items, we included this statement: “I’ll now ask you questions regarding 

your use of drugs. The response given to us by people regarding their usage of drugs will 

help others. We know that these pieces of information are personal but remember that they 

will be kept confidential.” These items also contained the qualifier “(even a small amount)”.

Counselor integrity and inter-rater reliability.: The Yale Adherence and Competence 

Scale (YACS), a reliable and valid therapist integrity rating system for several psychosocial 

addiction treatments (52, 53), including CBT, general counseling and psychosocial 

education approaches, was modified for group delivery in Kenya. This scale, completed by 

independent raters, included 5 CBT-consistent items (e.g., identify triggers), 4 HL-consistent 

items (e.g., health education), and 4 shared items (e.g., empathy). Each counselor behavior 

was rated using a 7-point Likert-type scale on two dimensions: adherence (i.e., frequency 

and extensiveness; 1=not present, 7=extensively) and competence (i.e., skillfulness; 1=very 

poor, 7=excellent), for a total of 26 items. To examine inter-rater reliability, a sample of 22 

YACS sessions was transcribed and translated into English. Sessions were rated by two 

independent raters. Their ratings showed a high level of inter-rater reliability (mean 

intraclass correlation coefficients) for adherence for both CBT (mean=0.99) and HL 

(mean=0.85). Inter-rater reliability for competence was acceptable for CBT (mean=0.61) 

and HL (mean=0.68) (54).

Working Alliance Inventory (WAI) – short form.: The WAI is a 12-item participant self-

report measure assessing the working alliance in the counseling relationship (55, 56) using a 

7-point Likert-type scale (1=never, 7=always). Subscales measure client–counselor 

agreement on therapy goals and therapy tasks and the bond between client and therapist. The 

WAI was administered after Sessions 1, 3 and 6 (final session). Seven-day test-retest 

reliability for the WAI was r=.78.

Risky sex.: UPS and number of sexual partners were also assessed using the TLFB. On each 

day of the calendar, participants were asked the number of times they had engaged in sex 

and in UPS, and the number of different partners. Participants were asked to endorse sex if 

they had engaged in vaginal or anal but not oral sex. The total number of UPS events and 

number of sexual partners in the past 30 days were summed. Seven-day test-retest reliability 

for UPS was r=.87 and for number of sexual partners was r=.94.

Homework adherence.: Counselors rated each parrticipant’s completion of the outside 

practice assignment for the 5 post-session assignments. Ratings were: no completion 0% (0), 

partial completion (less than 100%) (1) or full completion (100%) (2) .
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Procedures

Recruitment—HIV outpatients at the Eldoret clinic were approached by same-sex research 

staff and asked for verbal consent for a brief interview to describe a health behavior study 

and determine eligibility. These included those who: 1) had previously reported alcohol use 

during their first clinic visit, 2) came for unscheduled visits, 3) self-referred in response to 

posted flyers, or 4) were referred by clinicians in any of the 4 designated outpatient clinics. 

Referrals from clinics outside Eldoret included a brief phone assessment to determine 

eligibility to minimize unnecessary travel. Written informed consent in English or Kiswahili 

was obtained from all eligible and interested participants. Each participant was compensated 

at each visit the equivalent of US$5 to cover transportation costs.

Randomization—A stratified block randomization procedure with random block sizes of 

two and four was generated by an analyst to balance gender and antiretroviral (ARV) use 

(yes/no) across the two intervention conditions Equal allocation was intended between 

conditions. Individual assignment based on block was printed in sealed envelopes which 

were handed to the RA by the study coordinator after each enrolment. Within gender- and 

ARV-based cohorts, participants were randomly assigned to a condition until a target 

recruitment of 7 individuals per group was achieved. Attendance in groups generally 

consisted of 5-7 individuals. Assigned condition was not revealed to participants until they 

arrived for first intervention sessions. Gender stratification was conducted to avoid 

reinforcing the secondary status of women in Kenya. ARV stratification was conducted to 

balance any potential behavioral or medical factors associated with greater severity of HIV/

AIDS.

Interviews—All participant interviews were recorded and conducted in Kiswahili by same-

sex research staff in a private setting using a computer survey interface. Methods of training 

research staff have been previously described (30). Staff reviewed every audio-recorded 

survey for accuracy, and project managers made any corrections. Non-blinded research 

assistants both recruited and interviewed participants; none delivered study interventions.

Retention—A checklist of potential barriers to attendance was reviewed and addressed 

during recruitment. Also, regular, brief phone calls were made with participants to maintain 

contact after the intervention. The purpose of calls was to check-in, answer study-related 

questions, and to remind participants that study-completion certificates would be issued at 

the 9-month post-intervention interview.

Counselor training, supervision and integrity—Interventions were delivered by 

eight paraprofessional counselors with no prior CBT or HL experience. A 2-year post-high 

school counseling diploma was required. Counselors were trained as described in our 

previous report (31). Every intervention session was videotaped and reviewed with 

counselors by supervisors: a US clinician and Kenyan counseling manager during the first 

half of the study, and the Kenyan manager alone for the remainder of the study. Safety 

oversight was provided throughout the study by the local psychiatrist. The Kenyan 

counseling manager was trained as a research therapist in the pilot study. Fifty-two percent 

of all group intervention sessions (n=274) were randomly selected, translated into English 
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and rated by two highly experienced YACS raters from the Yale Psychotherapy 

Development Center. Ten percent of translated sessions were randomly selected for review 

of translation quality, where portions were re-translated and compared with the original 

translation. No discrepancies were found.

Data and Safety Monitoring—The study included a Data and Safety Monitoring Board 

with representatives from affiliated universities. Adverse events were monitored during the 

study and reported to the first author by research staff.

Intervention conditions—Both interventions consisted of 6 weekly 90-minute group 

sessions conducted in Kiswahili and led by one same-sex counselor. Sessions were 

organized by gender due to concerns about stigma and were closed due to the consecutive 

building of knowledge across sessions. Both interventions included HIV-alcohol education 

in the first session. Safety, monitoring and assessment procedures were identical across both 

conditions.

CBT.: The purpose of the CBT intervention was to teach coping skills for alcohol reduction. 

As described previously (30, 31), the CBT intervention protocol was structured and based on 

a manual, with a recommended alcohol quit date following the second session (see Table 1). 

Because of the adverse effects of alcohol among HIV-infected individuals (7, 30, 31), 

abstinence was described as the goal, and successive approximations to abstinence were 

reinforced.

HL.: The purpose of the HL intervention was to teach healthy lifestyle behaviors. Our 

previous work in Kenya with this patient population indicated limited health knowledge. For 

example, 63% of pilot study participants reported that alcohol was beneficial during 

pregnancy, and women reported purchasing and eating roasted dirt. The HL manual was 

successfully employed with problem drinkers in the U.S. (57, 58) and was adapted to this 

culture and setting. For example, we eliminated exercise promotion, as Kenyans engage in 

physically arduous tasks. We also dispelled nutritional myths, e.g. that eating roasted clay 

provides nutrients.

Statistical analysis

To test our primary hypotheses, we examined the trajectory and marginal means of alcohol 

use (PDD/DDD) by condition from baseline to the 9-month post-intervention follow-up. We 

first examined intra-cluster correlations of outcome scores from individuals in the same 

intervention group (i.e., group of 5-7 individuals). Correlations were low (PDD: r=0.015, 

95% CI=(0.004, 0.06); DDD: r=0.036, 95% CI=0.019, 0.067) so did not require controlling 

for the grouping effect in the final analysis (59). We then employed mixed-effects models to 

examine (1) the overall effect of intervention (CBT compared to HL) during the entire study 

period, and (2) the effect of intervention across three different time periods, allowing for 

random intercept and slopes. Study intervals analyzed were: active intervention (baseline to 

week 6), post-intervention follow-up (weeks 7-30), and maintenance period (weeks 31-46). 

Three intervals were selected consistent with social learning theory, which posits that 

successful treatment requires initial acquisition of behavior change, the generalization of that 
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change to settings outside of treatment, and finally the maintenance of change over time in 

settings outside treatment (19, 20). These intervals can reflect different rates of change due 

to variability in reinforcement rates and level of extra-session generalization of interventions 

(58, 59).

The mixed models were adjusted for intervention, time (in weeks), an interaction term 

between intervention and time, waiting time, as well for RA CIWA-Ar withdrawal symptom 

score (which differed by condition). We calculated marginal means (i.e., least square means) 

of PDD and DDD in each condition over the entire study period, and each of the 3 time 

intervals. We assumed that missing occurred at random (MAR), which would provide valid 

inference for the mixed modeling sroach. We conducted sensitivity analyses for MAR, 

assuming that CBT and HL interventions had no effect, so missing outcomes among lost-to-

follow-up participants were the same as baseline scores.

As exploratory analyses, we examined whether UPS, which was not targeted in the 

interventions, differed by condition at 3 timepoints (baseline, 1-month and 9-month post-

intervention follow-up) using logistic regression. We also examined via t-test any differences 

in number of sexual partners by condition at 3 timepoints (baseline, 1-month and 9-month 

post-intervention follow-up). Finally we examined whether homework adherence, averaged 

across the 5 assignments, was related to alcohol use (PDD/DDD) and differed by 

intervention condition (CBT/ HL) using t-test, or modified the effect of the intervention on 

alcohol use using regression analysis. SAS version 9.4 and R version 3.4.3 software were 

used for analyses.

Results

Recruitment, retention and adverse events

A total of 1474 participants were screened for eligibility, and 860 were excluded, primarily 

because they did not drink alcohol in the past 30 days. Participants were randomized: 312 to 

CBT and 302 to HL (Figure 1). Waiting time for initiation of the intervention was on 

average 25.06 days (SD=11.6) and did not vary by gender (p= 0.795) or condition 

(p=0.740). Eighty-eight intervention groups were run, 44 per intervention and 44 per gender. 

Attendance was high and identical for both intervention conditions: Median (IQR)=6.0 (1.0, 

6.0). Retention at 9-months post-intervention was high and similar by condition: CBT 86% 

and HL 83%. Serious adverse events consisted of eight deaths from non-study-related 

causes: 2 individuals in CBT and 6 in HL.

Participant baseline characteristics

Average age was 38.9 years (SD=8.0), and highest mean year of education completed was 

7.7 (SD=3.6). Median annual income was equivalent to US $240. Participants were 

diagnosed with HIV 6.9 years ago (SD=4.2), and 84.7% were prescribed ARVS (Table 2). 

Of those on ARVs with available lab samples (n=472), 30.3% had a detectable viral load, 

which exceeds the 10% threshold desired by UNAIDS (60). Additionally, only 21% of those 

on ARVS met the threshold for well-controlled HIV infection: a viral load of less than 1,000 

(61). At baseline, mean PDD was 54.7%, and mean DDD was 6.3, with 78.5% of 
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participants reporting drinking chang’aa. Seventy-six percent of participants reported a 

changaa or busaa den to be in their neighborhood.

Primary Outcome Measure

Regression models.—Results of the mixed effects models showed significantly lower 

PDD and DDD in CBT than HL overall and at all study phases (Table 3). PDD and DDD 

scores indicated an initial effect (i.e., alcohol reduction) beginning after baseline and 

through the intervention phase (week 6) across both conditions. Visual inspection of Figures 

2 and 3 showed that CBT participants reported reducing alcohol use at a faster rate than 

controls in this period. During the follow-up (weeks 7-30) and maintenance (weeks 31-46) 

phases, CBT scores demonstrated a floor effect and maintained reductions. HL participants 

reported gradual reductions through the follow-up phase and then flattened out during the 

maintenance phase.

Sensitivity analyses.—The effect of CBT remained significant in all study periods, with 

the assumption that those who were lost-to-follow-up had returned to baseline drinking 

levels, except for the maintenance period (weeks 31-46). These results might be expected 

given that most attrition occurs in later study periods, and missing outcomes were replaced 

with similar baseline values between CBT and HL.

Medication for withdrawal symptoms.—Provision of benzodiazepine medication for 

alcohol withdrawal symptoms was not different by intervention condition. Medication was 

provided 28 times in CBT and 27 times in HL, mostly early in the study, with 6 events 

occurring during follow-up.

Saliva tests.—There were 80 positive saliva tests (value of .02, .04, .08 or .30% alcohol), 

42 in CBT and 38 in HL The majority of positive tests occurred during the intervention 

phase (CBT=25, HL=23). Fewer positive tests occurred during 9 months of post-intervention 

follow-up (CBT=15, HL=14).

Secondary outcome measures

CBT and HL integrity and discriminability—Adherence and competence scores of 

CBT, HL and shared items did not differ significantly by gender (p>.05). The most 

frequently delivered intervention in CBT sessions was discussion of high-risk situations/

triggers (M=6.8, SD=0.8) and in HL sessions was health education (M=5.6, SD=2.4). 

Regarding common interventions, reflective statements were most frequent in both 

conditions (M=6.9, SD=0.4 in each condition). These results suggest that the observed 

content of the sessions was consistent with respective manual guidelines (Table 4).

WAI—Therapeutic alliance was high and there were no significant differences by condition 

at any timepoint (Table 4).

Risky sex—Descriptive data showed that the percentage of individuals engaging in UPS 

and the number of sexual partners diminished over time in both conditions (Table 5). Odds 

of engaging in UPS, which were not different by condition at baseline, were significantly 
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lower in CBT at the 1-month follow-up (CBT: OR [95% CI]: 0.63 [0.42, 0.95]) but not at the 

9-month follow-up (CBT: OR [95%CI]: 1.23 [0.82, 2.01]). The t-test of number of sexual 

partners also indicated a short-term effect of CBT at the 1-month follow-up, with differences 

not significant at the 9-month follow-up.

Homework adherence—Results showed that average homework completion was 1.8 

(SD=0.5) in CBT and 1.6 (SD=0.5) in HL (p<0.001). Results of the t-tests across conditions 

showed homework adherence was significantly negatively associated with PDD at 1-month 

and 9-month follow-ups (p<.001) and with DDD at the 9-month follow-up (p=.006). 

Homework adherence was not significantly associated with DDD at the 1-month follow-up 

(p=.112). Results of regression analyses showed that homework adherence improves the 

effect of CBT on PDD (p<.001) and DDD (p=.04) at the 1-month follow-up. The effect 

modification was not significant for PDD or DDD at the 9-month follow-up (p>.05).

Discussion

This randomized efficacy trial showed that a culturally adapted group CBT delivered by 

paraprofessionals to HIV-infected outpatients in western Kenya is effective in reducing 

alcohol use when compared to an active health education intervention. CBT was more 

efficacious than HL in reducing reported alcohol use through the 9-month post-intervention 

follow-up for both primary outcomes (PDD and DDD). During the intervention phase, CBT 

participants reported more rapid reductions in alcohol use than HL participants. During the 

follow-up phase, CBT participants maintained reductions while HL participants continued to 

report gradual reductions in use. Sensitivity analyses showed these effects were robust 

during the intervention and follow-up phases, though they weakened in the maintenance 

phase under the assumption that those lost-to-follow-up had returned to baseline drinking 

levels.

Independent integrity ratings of CBT and HL sessions showed discriminability of content 

between interventions and that paraprofessional counselors delivered both interventions with 

acceptable adherence and competence. Therapeutic alliance and attendance were high and 

not significantly different by condition. These findings indicate that HL was a credible 

control condition and that group CBT can be delivered well by paraprofessional counselors 

in sub-Saharan Africa.

Group CBT to reduce alcohol use presents a viable first step to counteract the dual public 

health crises of alcohol use disorder and HIV transmission in sub-Saharan Africa. 

Interventions for alcohol use disorder in HIV-infected individuals have primarily targeted 

HIV risk reduction and improved antiretroviral treatment adherence. However, a growing 

literature suggests that heavy drinking limits the success of HIV prevention efforts (15-17). 

In addition, a group paraprofessional delivery model provides a useful tool in settings with 

few professional resources by expanding available interventions for counteracting public 

health crises. Indeed, the cost-effectiveness of our paraprofessional delivery method has 

been confirmed in several simulation modeling papers based on our pilot study data (62-64). 

Researchers in one study estimated that alcohol use was responsible for an estimated 13% of 
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new HIV infections in Kenya and proposed that our intervention delivery model could 

prevent nearly half of these new HIV infections caused by alcohol use (63).

Of note, the report of rapid decreases in alcohol use in the CBT condition was not consistent 

with the “sleeper effect” sometimes observed in CBT. We observed a similar pattern during 

our pilot study (30). In our pilot study groups and debriefings, some women and men 

reported that learning about harmful health effects of alcohol was motivating to reduce 

drinking. Women in particular were unaware of such consequences among HIV-infected 

persons. Several men reported that assessment of brew by the financial cost was informative 

and motivating as well. It is possible that psychoeducation may have developed a 

discrepancy between participant drinking behavior and negative consequences. Hence, brief 

motivational approaches such as Motivational Interviewing (65) could be explored for this 

patient population, perhaps in conjunction with skills training.

As noted earlier, the design of this trial has many strengths that lend confidence to the 

integrity of these data. These include standardized protocols for intervention delivery, 

training and integrity ratings; data quality checks of all surveys using audiotapes and the use 

of a strong attention- and time-matched active control condition. However, the study also has 

several limitations that should be considered in interpreting its results. Limitation of the 

study include the reliance on self-report of alcohol use and assessment interviews by non-

blinded research assistants. Another limitation is potential assessment reactivity although 

both conditions were matched for number of assessments, and intervention time and 

attention. Finally, the cutoff between the follow-up and maintenance phase intended to 

indicate differences in reinforcement following over time is somewhat arbitrary.

In conclusion, our findings show that CBT is a viable tool in combatting alcohol use 

disorder in sub-Saharan Africa. The next major research step is testing the CBT intervention 

in an effectiveness/implementation trial. Future research may also examine enhanced CBT 

interventions that co-target both heavy drinking and sexual risk behaviors.
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Figure 1. 
CONSORT diagram of eligibility, enrollment, randomization, intervention, and follow-up 

rates. CBT=cognitive behavioral therapy; HL=Healthy Lifestyles education

*Unrelated deaths are excluded from calculation of retention rate
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Figure 2. 
Observed means of percent drinking days and mixed effect model fit across three study 

phases: active intervention (baseline to week 6), follow-up (weeks 7 to 30), and maintenance 

periods (weeks 31 to 46).

CBT=Cognitive-Behavioral therapy HL=Healthy Lifestyles education.

Note: baseline represents previous 30 days
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Figure 3. 
Observed means of drinks per drinking day and mixed effect model fit across three study 

phases: active intervention (baseline to week 6), follow-up (weeks 7 to 30), and maintenance 

periods (weeks 31 to 46)

CBT=Cognitive-Behavioral therapy HL=Healthy Lifestyles education.

Note: baseline represents previous 30 days
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Table 1.

RAFIKI Study cognitive–behavioral therapy (CBT) protocol.

CBT SESSION CONTENT

SESSION 1
I. Welcome – 5 minutes
II. Overview of treatment/expectations – 15 minutes
III. HIV/alcohol education – 20-30 minutes
IV. Group member introductions and intro to CBT – 40-50 minutes

SESSION 2
I. Check-in and practice exercises– 20-30 minutes
II. Reasons for drinking and quitting drinking – 30-40 minutes
III. Preparation for quitting – 20-30 minutes
QUIT DAY

SESSION 3
I. Check in, practice exercises – 20-30 minutes
II. CBT model – 20-30 minutes
III. Analysis of behavior – 35-45 minutes

SESSION 4
I. Check in, practice exercise – 45 minutes
II. Coping with triggers, urges and high-risk situations – 45 minutes

SESSION 5
I. Check in – 20-30 minutes
II. Risky decisions leading to drinking – 30-40 minutes
III. Problem-solving – 30 minutes

SESSION 6
I. Check in practice exercise – 20-30 minutes
II. Alcohol refusal skills – 40 minutes
III. Develop a long term plan; and wrap up –20-30 minutes
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Table 2.

Baseline demographic and clinical characteristics of participants by study condition

Total CBT HL

N (%) 614 (100.0%) 312 (50.8%) 302 (49.2%)

Male, N(%) 298 (48.5) 152 (48.7) 146 (48.3)

Age (Years), M(SD) 38.9 (8.0) 39.2 (8.2) 38.5 (7.7)

Education, highest year completed, Mean(SD) 7.7 (3.6) 7.7 (3.7) 7.7 (3.6)

Total estimated income in past year (Kenyan shillings ÷1000), Median(IQR) 24.0 (9.2, 60.0) 24.0 (10.0, 60.0) 24.0 (8.7 60.0)

Married, N(%) 323 (52.6%) 161 (51.6%) 162 (53.6%)

ARV-initiated, N(%) 520 (84.7%) 265 (84.9%) 255 (84.4%)

Time since HIV diagnosis (years), Mean(SD), N = 601 6.9 (4.2) 7.1 (4.2) 6.7 (4.3)

Detectable viral load, N(%), (N=557) 220 (39.5%) 118 (41.4%) 102 (37.5%)

Viral load (Log Base 10) (copies/ml), Mean(SD), (N=220) 3.8 (1.2) 3.8 (1.2) 3.8 (1.2)

CIWA-Ar withdrawal symptom score (as assessed by research asst), Median(IQR) 3.0 (1.0, 6.0) 3.0 (1.0, 5.2) 3.0 (1.0, 6.0)

 CIWA-Ar ≥10* 52 (8.5%) 20 (6.4%) 32 (10.6%)

CIWA-Ar withdrawal symptom score (as assessed by clinician) Median(IQR) 
(N=51)

12.0 (5.5, 15.5) 12.0 (6.8, 15.0) 11.0 (5.0, 16.0)

Drank chang'aa (spirit) past 30 days, N(%) 482 (78.5%) 240 (76.9%) 242 (80.1%)

Drank busaa past 30 days, N(%) 318 (51.8%) 162 (51.9%) 156 (51.7%)

Chang’aa/busaa home brewery within 200 meters from my home, N(%) 358 (58.3%) 185 (59.3%) 173 (57.3%)

AUDIT-C, Mean(SD) 5.7 (2.4) 5.7 (2.4) 5.7 (2.4)

AUDIT Total, Mean(SD) 19.4 (7.4) 19.5 (7.2) 19.2 (7.6)

Percent drinking days - past 30 days, Mean(SD) 54.7 (28.9) 55.1 (28.7) 54.2 (29.1)

Drinks per drinking day – past 30 days (14 grams etoh), Mean(SD) 6.3 (3.8) 6.3 (3.6) 6.3(4.0)

Tobacco use in past 30 days, N(%) 177 (28.8%) 87 (27.9%) 90 (29.8%)

Number of days smoked cigarettes in the past 30 days, Median(IQR) (N = 177) 30.0 (18.0, 30.0) 30.0 (21.5, 30.0) 30.0 (14.2, 30.0)

Number of cigarettes on days, smoked, Median(IQR) (N=177) 4.0 (3.0, 9.0) 4.0 (2.5, 10.0) 4.0 (3.0, 8.8)

Marijuana use in past 30 days, N(%) 42 (6.8%) 20 (6.4%) 22 (7.3%)

Kuber use in the past 30 days, N(%) 48 (7.8%) 22 (7.1%) 26 (8.6%)

Khat (stimulant leaf) use in past 30 days N(%) 50 (8.1%) 22 (7.1%) 28 (9.3%)
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Table 4.

Means of adherence, competence and therapeutic alliance ratings by intervention condition

Mean (SD)

CBT HL P-value

CBT Adherence N = 136 N = 138

6.0 (1.0) 1.0 (0.1) <0.001

Individual item

Alcohol assessment 5.8 (1.9) 1.0 (0.3)

Coping skills 6.4 (1.5) 1.1 (0.3)

Monitor/challenge thoughts 5.9 (1.8) 1.0 (0.1)

Monitor feelings 5.3 (2.0) 1.0 (0.1)

Identify/cope with high-risk situations 6.8 (0.8) 1.0 (0.2)

CBT Competence N = 135 N = 12

6.1 (0.6) 4.0 (0.6) <0.001

Individual item

Alcohol assessment 5.8 (1.1) 4.5 (0.7)

Coping skills 6.5 (1.0) 3.8 (0.4)

Monitor/challenge thoughts 5.8 (1.1) 4.0 (NA)

Monitor feelings 5.5 (1.1) 4.5 (0.7)

Identify/cope with high-risk situations 6.7 (0.6) 3.5 (0.7)

Common items Adherence N = 136 N = 138

4.6 (0.8) 3.9 (0.7) <0.001

Individual item

Review homework 4.3 (1.4) 3.6 (1.5)

Psychoeducation 3.3 (2.4) 3.1 (2.5)

Reflective statements 6.9 (0.4) 6.9 (0.4)

Express empathy 4.1 (2.1) 2.1 (1.6)

Common items Competence N=136 N=138

5.6 (0.5) 5.4 (0.6) 0.001

Individual item

Review homework 5.5 (1) 5(0.9)

Psychoeducation 5.4 (1.2) 5.7 (1.1)

Reflective statements 6.3 (0.6) 5.9 (0.8)

Express empathy 5.0 (0.8) 4.8 (0.9)

HL Adherence N=136 N=138

1.2 (0.4) 3.5 (1.0) <0.001

Individual item

Promote sweeping behavior change 1.6 (1.3) 2.1 (1.6)

Discuss healthier lifestyle 1.1 (0.4) 3.7 (2.3)

Health education: sleep, nutrition, values, time management 1.0 (0) 5.6 (2.4)

Assess progress toward lifestyle goals 1.0 (0.3) 2.5 (2.5)

HL Competence N=37 N=137
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Mean (SD)

CBT HL P-value

4.9 (0.9) 5.9 (0.5) <0.001

Individual item

Promote sweeping behavior change 4.9 (0.9) 5.5 (0.8)

Discuss healthier lifestyle 4.2 (0.9) 5.9 (0.9)

Health education: sleep, nutrition, values, time management n/a 5.9 (0.9)

Assess progress toward lifestyle goals 6.0 (0) 6.4 (0.8)

Therapeutic alliance N=266 N=263

Week 1 5.6 (0.8) 5.6 (0.8) 0.91

Week 3 5.7 (0.8) 5.7 (0.8) 0.96

Week 6 5.8 (0.7) 5.8 (0.8) 0.69

The Yale Adherence and Competence Scale was used to assess adherence and competence. The Working Alliance Inventory-short form was used to 
assess therapeutic alliance

Addiction. Author manuscript; available in PMC 2022 February 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Papas et al. Page 24

Table 5.

Percentage of sexually active individuals who engaged in unprotected sex (UPS) and mean and standard 

deviation of number of sexual partners by intervention condition at 3 study timepoints

CBT HL

Study timepoint N UPS
N(%)

# of partners
M(SD)

UPS
N(%)

# of
partners
M(SD)

p-
value*

Baseline 508 159 (62.6%) 2.0 (2.7) 158 (62.2%) 2.3 (3.5) 0.216

1-month follow-up 380 71 (38.4%) 0.9 (0.8) 97 (49.7%) 1.1 (1.4) 0.003

9-month follow-up 321 63 (38.4%) 0.8 (0.9) 51 (32.5%) 0.8 (0.9); 0.532

*
P-value corresponds to T-test result comparing the average number of sexual partners between CBT and HL
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