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Abstract

Aim: To test the effectiveness of a motivational interviewing (MI) intervention using the mobile 

phone among adults with alcohol use problems.

Design: A randomized clinical trial of mobile MI and standard in-person MI with 1- and 6-month 

follow-up, including a one-month waitlist control followed by mobile MI.

Setting: A primary health center in rural Kenya.

Participants: Three hundred adults screening positive for alcohol use problems were 

randomized and received immediate mobile MI (n=89), in-person MI (n=65), or delayed mobile 

MI (n=76) for waitlist controls one month after no treatment, with 70 unable to be reached for 

intervention.

Intervention and comparator: One MI session was provided either immediately by mobile 

phone, in-person at the health center, or delayed by one month and then provided by mobile 

phone.

Measurements: Alcohol use problems were repeatedly assessed using the Alcohol Use Disorder 

Identification Test (AUDIT) and the shorter AUDIT-C. The primary outcome was difference in 

alcohol score one month after no intervention for waitlist control vs. one month after MI for 

mobile MI. The secondary outcomes were difference in alcohol score for in-person MI vs. mobile 

MI one and six months after MI.

Findings: For our primary outcome, average AUDIT-C scores were nearly three points higher 

(Difference=2.88, 95% CI: 2.11, 3.66) for waitlist controls after one month of no intervention 

vs. mobile MI one month after intervention. Results for secondary outcomes supported the null 
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hypothesis of no difference between in-person and mobile MI at one month (Bayes Factor=.22) 

but were inconclusive at six months (Bayes Factor=.41).

Conclusion: Mobile phone-based motivational interviewing may be an effective treatment for 

alcohol use problems among adults visiting primary care in Kenya. Providing mobile motivational 

interviewing may help clinicians in rural areas reach patients needing treatment for alcohol use 

problems.
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INTRODUCTION

Alcohol use disorders (AUDs) are among the most prevalent mental disorders worldwide 

and constitute a major public health burden. An estimated one in 20 deaths are attributable to 

AUDs and they contribute 5.1% of disability adjusted life years(1). Treatments for AUDs in 

countries in Sub-Saharan Africa, like Kenya, is lacking, and the association between AUDs 

and sexually transmitted infections like HIV/AIDS(2–4), further burdens the developing 

healthcare system. AUDs contribute to poor adherence to HIV/AIDS medications, riskier 

sexual behavior among alcohol discordant couples, and accelerates HIV progression(3, 5–9). 

Not treating comorbid AUDs as a part of the President’s Emergency Plan for AIDS Relief 

slows the probability of achieving the Sustainable Development Goal of ending the AIDS 

epidemic by 2030(10). More interventions that are cost-effective, sustainable, and culturally 

appropriate to address AUDs are needed in Kenya.

AUDs affect 18–40% of attendees in primary care facilities worldwide, including Kenya(11–

13). Compared to specialist settings, early screening and intervention for AUDs in primary 

care has shown good results(14–16). Multiple factors make delivering effective treatment for 

AUDs challenging in low and middle income countries(17). In Kenya, apart from universal 

challenges such as large geographic spread of health facilities, provider incompetence to 

deliver the interventions, stigmatizing attitudes by providers towards AUDs and governance 

that accords low priority for AUDs, heavy workload contributed by staffing shortages 

in primary care settings further limits provider bandwidth to address AUDs. This limits 

access to AUD services only to specialist mental health clinicians clustered in urban areas. 

Brief, innovatively-delivered, cost-effective solutions that empower providers in primary 

care settings to effectively treat AUDs are urgently needed.

Evidence-based brief intervention models for AUDs have been tested in primary care 

settings in high-income countries but less so in low and middle-income countries(18–

25). Motivational interviewing (MI) is a type of brief intervention that uses open-ended 

questions, affirmations, reflective listening, and summarizing as key tools(26). MI has 

been shown to treat a range of problem behaviors, including AUDs, by helping patients 

identify and address ambivalence towards changing behaviors(27, 28). MI is delivered 

in a communicative style promoting autonomy and self-efficacy(29, 30). Studies from 

high income countries show that MI results in improved outcomes for non-injection drug 
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users(31) with AUDs(32–34) and improved treatment response(35). Interventions must 

be adapted to the local context(36) for similar outcomes to be replicable in low income 

populations(37). Few studies have been conducted in low-resource primary care settings. 

A study in South Africa reported positive results for using adapted MI but showed no 

difference between MI and controls in treating AUDs in emergency departments(38). 

Similar studies using MI have reported good results in Zambia(39), South Africa(40–42) 

and Nigeria(43). In Sub-Saharan Africa, studies using MI have shown mixed results due to 

poor attendance to sessions, poor fidelity of the intervention, and high attrition rates(44). 

Two studies in Kenya have utilized MI, focusing on obstetric care and heroin use(45, 46). 

No MI studies have been conducted on AUDs in Kenya, so more research on the efficacy of 

MI to treat AUDs is needed.

Innovative methods of delivering MI could help hard-to-reach populations who have 

limited access to healthcare in Kenya. This study tests an innovative approach to deliver 

MI over the mobile phone (mHealth), enabling MI-trained clinicians to deliver treatment 

remotely. MHealth has emerged as a dynamic innovation with diverse uses in Sub-Saharan 

Africa(47). It is estimated that nearly 500 projects using mHealth were implemented in 

Sub-Saharan Africa prior to 2017(48). The Kenyan eHealth Strategy acknowledges that 

mHealth-related interventions require mobile phones and infrastructure to be accessible to 

the population(49).There has been an increase in the use of mobile technology across Kenya, 

and in 2013 mobile penetration for those living on less than US $2.50 per day was already 

60%(50).

MHealth can be used to enhance follow-up, treatment monitoring and communication 

about mental disorders within and across health facilities, as well as improve healthcare 

outcomes(51, 52). This approach can also increase awareness within communities in which 

mental illness is highly stigmatized(53). Mobile phone-based interventions targeting drug 

or alcohol abstinence have demonstrated significant improvements compared to controls(54, 

55). MI enhanced with technology for people with HIV/AIDS and AUDs in primary care has 

been shown to have positive outcomes, is acceptable to patients in resource-limited settings 

and is feasible without extensive additional staff involvement(56–58). Studies conducted 

in Kenya involving mHealth show good results(59–62). To date, no studies in Kenya have 

evaluated the efficacy of mobile phone-based brief interventions among individuals with 

AUDs in primary care, although there are considerable opportunities(63). This study was 

grounded in a biopsychosocial model that linked AUDs with interrelated physical, mental 

health, and social problems. The objectives of this study were (1) test whether mobile MI 

reduced alcohol use one month after intervention compared to waitlist controls, and (2) test 

whether there was a difference in alcohol use between mobile MI and standard in-person MI 

at one month and six months after intervention.

METHODS

Trial Design

This was a randomized clinical trial with a parallel design including two treatment 

modalities (mobile MI and standard in-person MI) with 1- and 6-month follow-up, and a 

one-month waitlist followed by delayed mobile MI.
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Study site

This study site was a Tier 2 facility (primary care health center) in a county in Eastern 

Province, 100 kilometers East of Nairobi, Kenya. At the time of data collection, this 

county was reported to have consistently high levels of alcohol consumption and was 

reported to be the third highest in the country(64). The health center offered primary care 

services including a comprehensive HIV/AIDS care clinic (CCC), voluntary HIV testing and 

counseling (HTC), and basic obstetric care. The health center had 810 patients enrolled in 

the CCC and provided 4138 instances of HTC services in 2015.

Participant recruitment

Between October 2014 and March 2015, community health workers, peer educators and 

clinicians (‘health center staff’) in the HTC and CCC clinics at the health center screened 

convenience samples of adults for alcohol use problems using a translated three question 

version of the Alcohol Use Disorder Identification Test (AUDIT)(65, 66) described below. 

The research team at the Africa Mental Health foundation (AMHF) trained health center 

staff in the HTC and CCC to conduct an informed consent process with all patients that 

scored positive for alcohol use problems. The AMHF clinicians were visiting researchers 

and the health center staff conducting the consent were high school graduates with no 

college training working as peer educators at the center.

Volunteers were consented confidentially in private rooms. Those who declined consent 

received services as usual. Twenty-eight adults (10 from the HTC; 18 from the CCC) 

screened positive for alcohol use problems, were eligible for the study, but declined consent 

and were excluded (Figure 1). Reasons for declining consent included wanting monetary 

compensation, promising to return later, and disinterest in participating. Persons younger 

than 18 years old, with severe psychiatric morbidity, or cognitive impairment were not 

eligible for the study. Assessment and consent documents were locked separately at AMHF 

Nairobi offices, and participants were assigned a unique study ID, maintained by AMHF 

research staff as a separate locked document linking the study ID and the participant’s name. 

AMHF clinicians did not know the HIV status of the participants.

Study measures

Sociodemographic Questionnaire: This questionnaire included self-report information 

about gender, age, marital status, education, employment, and contact information including 

primary and alternatemobile phone numbers.

Alcohol Use Disorders Identification Test (AUDIT): The AUDIT(65) is a widely 

used instrument that identifies risky or harmful alcohol consumption and alcohol 

dependence and provides a framework for intervention to help hazardous drinkers reduce 

or stop alcohol consumption and avoid the harmful consequences of their drinking(67). It 

has good psychometric properties when used in both developed and developing countries(68, 

69). The authors, three of the health center staff, and a group of community members met 

three times and took pictures of commercially produced and homebrewed alcohol (beer 

and spirits) that was frequently consumed in the area. These images were included on 

the AUDIT to make it relevant to the local context. It was not possible to convert the 
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homebrewed alcohol into standard units as no information was available on alcohol content. 

The English AUDIT questions were translated into Kiswahili (the national language) and 

Kikamba (the local language) by a trained translator fluent in all three languages, making 

sure the questions were well understood in the Kenyan cultural context. The AUDIT was 

then back translated into English by another trained translator fluent in all three languages 

and reviewed by the research team and community members to ensure no meaning was lost. 

The final versions were pre-tested with community members.

Alcohol Use Disorders Identification Test-Consumption (AUDIT-C): The first 3­

items from the AUDIT identify individuals at risk of hazardous drinking or who have AUDs 

(66, 70, 71). The AUDIT-C is scored on a 0–12 point scale and scores of three or more 

in females (sensitivity: 0.66; specificity: 0.94) and four or more in males (sensitivity: 0.86; 

specificity: 0.72) (66) are considered positive. In this study, a score of four or more on the 

AUDIT-C was used for all participants as a positive screen, regardless of sex. The AUDIT-C 

assessed at one month was the primary outcome measure.

Reliability: The research team conducted a pilot study of test-retest reliability of the 

Kiswahili version of the AUDIT at a different primary care health center. Fifty-six Kenyan 

adults participated (average age 31 years old, 48% female, 50% married, 36% high school 

graduates, 21% unemployed, and 34% AUDIT score>8), and 30 returned for reassessment 

an average 6.4 days later (range 5–8 days). The test-retest reliability between baseline and 

reassessment AUDIT and AUDIT-C scores were high for Pearson’s correlations>.94 and 

Spearman’s rhos>.98 (Ps<.0005). There was substantial agreement using an AUDIT cutoff 

at eight (Kappa=.75, P<.0005) and almost perfect agreement using an AUDIT-C cutoff at 

four (Kappa=.83, P<.0005).

Ethical approval and consent

This study was approved by the Institutional Review Boards at the Kenya Medical Research 

Institute and the University of Vermont, USA. The protocol was registered after study 

completion and is publicly available at clinicaltrials.gov.

Study procedures

After obtaining consent, health center staff administered the sociodemographic questionnaire 

and AUDIT to 322 participants, and they communicated the participant’s mobile phone 

numbers to the AMHF clinicians the same day. AMHF clinicians on the research team 

(a medical doctor, clinical psychologist, and nurse) were able to contact 300 of these 

participants (93%) through the mobile phone number provided. The 22 participants that 

were never reached after at least three more attempts within two weeks were excluded 

(Figure 1). Once contacted, the AMHF clinicians randomized participants to receive one 

session of MI through three modalities (Figure 1). The experimental intervention, mobile 

MI, was prioritized in the randomization each day by the clinicians with the first eligible 

participant randomized to mobile MI (n=104), followed by waitlist (n=104), and third to 

in-person MI (n=92), although not all received the intervention. The in-person group was 

smaller because some days not enough participants were enrolled to be randomized to 

in-person. In-person MI was the standard intervention where participants met an AMHF 
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clinician at the health center for a single face-to-face session. This session was scheduled 

within a maximum of two weeks from the enrollment date. In-person participants that did 

not show for their appointment were called and appointments rescheduled three more times 

before being designated as no show. Mobile MI was the experimental treatment where 

participants spoke with an AMHF clinician on their mobile phone for one MI session 

(referred to as immediate mobile MI throughout), preferably on this first phone call. If the 

time was inconvenient for the participant, the mobile MI intervention was re-scheduled the 

same day if possible, or within the week. AMHF clinicians attempted calling the participant 

back at least three more times after first contact before designating the participant as no 

answer. The one-month waitlist controls were contacted by the AMHF clinician on their 

mobile phone to introduce themselves, provide no intervention, and inform the waitlist 

participants they would call again in one month.

Follow up: After one month, AMHF clinicians called the waitlist controls to first reassess 

alcohol using the AUDIT-C and then provide one session of mobile MI (referred to as 

delayed mobile MI throughout). AMHF clinicians attempted calling the waitlist controls at 

least three more times within two weeks before designating the waitlist participant as unable 

to be reached. All participants receiving MI were followed up for mobile re-assessments one 

month after the MI session (using the AUDIT-C) and six months later (using the AUDIT, 

which included the three question AUDIT-C), and again AMHF clinicians attempted calling 

participants at least three more times before designating them as lost to follow up (Figure 1). 

Mobile numbers being disconnected, phones not being charged, or participants purposefully 

avoiding calls were a few of the main barriers experienced using mobile phones in this study.

MI intervention

The intervention consisted of a single brief MI session by a trained clinician lasting 

approximately 30 minutes. AMHF clinicians used MI to encourage motivation for change 

on participants’ alcohol use patterns while rolling with resistance in an empathic style. The 

three clinicians who delivered MI had a Master’s degree in nursing, doctoral degree in 

clinical psychology, or a medical degree, and were fluent in all three languages. They were 

trained over a six-month period on how to deliver MI. The training included a four-week 

online course (8 hours over four weeks) by the Health Education and Training Institute titled 

‘Motivational Interviewing: advancing the practice’ for which a certificate was awarded on 

completion of all the modules including a practical exam. Clinicians met weekly for an hour 

(24 hours over six months) of mentored discussions with the study principal investigator and 

for peer-to-peer learning on applying MI methods in practice. Each clinician spent additional 

time conducting at least three role-play MI sessions and three practical MI sessions with 

patients receiving services in a mental health clinic (each approximately 30 minutes). The 

practical sessions were recorded and discussed during subsequent peer-to-peer sessions for 

improvement. Adapted versions of the MI Interview Rating Worksheet and MI Competency 

and Adherence Feedback scale by Martino and colleagues(72) were used by clinicians to 

evaluate each other’s practical sessions during these peer-to-peer sessions. This process 

helped maintain the fidelity of the MI intervention and produced a reference document 

of translations of reflective statements and terms that could be used as a quick guide for 

clinicians.
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Sample size

Pilot study data of In-person MI showed a large effect size of .93 for the decrease in 

alcohol use score one month post MI. Given mobile MI was an experimental treatment, we 

estimated a conservative medium effect size of .5, a two-tailed test, alpha error of .05 and 

beta error of .10, resulting in needing approximately 86 participants in each group for our 

primary pairwise comparison. We anticipated an approximate 25% lost to follow up based 

on previous work in Kenya(73, 74), and so health center staff screened and consented 322 

participants for all three groups (Figure 1) to approach our estimated sample sizes for our 

primary outcome at one month.

Statistical analyses

For our primary analysis, we used multiple linear regression to compare the average AUDIT­

C for waitlist control and immediate mobile MI after one month, controlling for baseline 

AUDIT-C score as the main confounder. For our secondary analyses, we used multiple 

linear regressions to compare average AUDIT-C for in person MI and immediate mobile 

MI at one month, controlling for baseline AUDIT-C score, and we repeated this with six 

month data controlling for baseline AUDIT-C score. Other potential confounding effects 

of age, biological sex, marital status (married vs. other), education (at least high school 

graduate vs. less than high school graduate), employment (worked in the home, unemployed, 

self-employed, employed), and clinic where participant was recruited (CCC vs. HTC) were 

tested by adding covariates to all models. These other confounders were not kept in final 

models because there were no significant associations (Ps>.01). An intention-to-treat (ITT) 

approach was used, and missing AUDIT-C data at one month and six months due to lost 

to follow-up were filled in with baseline AUDIT-C scores. When no statistically significant 

differences were found, we calculated the Bayes Factor(75). The analysis plan was not 

pre-registered on a publically available website, and this should be taken into account when 

interpreting findings. All analyses were conducted using STATA SE 15.1, and results were 

considered significant at P<.05.

RESULTS

Sample characteristics

Table 1 shows demographics (age, sex, marital status, education, employment, and clinic 

where they were recruited) for 300 participants contacted by AMHF clinicians and 

randomized to three study modalities. Overall, the study sample was 38 years old on 

average, 78% male, 60% married, 36% high school graduates, 38% employed, and 47% 

recruited from the CCC. The 22 participants that were not able to be reached by AMHF 

clinicians on their mobile phone for randomization were not different on demographic 

variables from those reached (Ps>.05). Figure 1 shows the flow of participants after 

randomization that were reassessed one month after no intervention (n=76, 27% unable 

to be reached by mobile phone) and received delayed mobile MI, received immediate mobile 

MI (n=89, 14% requested a call back but did not answer), and received in-person MI (n=65, 

29% did not show for appointment). At one month after intervention, there were losses 

to follow-up among waitlist controls (n=5, 7%), immediate mobile MI (n=6, 7%), and 

in-person MI (n=2, 3%) participants. At six months, there were eight additional participants 
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from waitlist controls (11%), 10 from immediate mobile MI (12%), and 12 from in-person 

(19%) that were lost to follow-up.

Impact of the Intervention

For our primary outcome comparing average drinking scores for waitlist vs. mobile MI 

(using an ITT approach) we found that waitlist controls receiving no intervention for one 

month had an average AUDIT-C score that was nearly three points higher than participants 

receiving immediate mobile MI and being reassessed one month later (P<0005), controlling 

for baseline AUDIT-C scores (Table 2). Similar inferences were drawn among the sample 

of participants excluding those lost to follow-up at one month (Table 2). For our secondary 

outcomes (using an ITT approach) there was no difference between alcohol scores at one 

month after treatment comparing in-person to mobile MI (P=.63). Using the effect from our 

primary outcome for waitlist control vs. mobile MI after one month as the comparison, the 

Bayes Factor (assuming a half normal distribution) was 0.22, concluding there was evidence 

for the null hypothesis because Bayes was smaller than the generally accepted cutoff of 

one third(75). Results for our comparison of in-person to mobile MI at six months were 

inconclusive (P=.34) with a Bayes Factor of .41 not meeting the cutoff of less than one 

third. Inferences from all analyses were similar when participants lost to follow-up were 

dropped and analyses included participants with follow-up data only at one month and six 

months after MI (Table 2). Although there was no control group for comparison, the marked 

decrease in alcohol score seen at one month after MI for both mobile and in-person appeared 

to be sustained out to six months post intervention (Figure 2).

DISCUSSION

In line with our primary objective, results indicate that mobile MI is an effective treatment 

modality for reducing alcohol use among patients visiting primary care in Kenya, as 

compared to no intervention. Our study suggests that patients receiving one session of 

mobile MI have significantly lower alcohol use at one month compared to controls receiving 

no intervention. This marked reduction in alcohol use among our mobile MI group is 

sustained at six months, suggesting that motivation to change behavior continues after the 

immediate post-intervention phase. Our findings contribute to the existing evidence that 

brief interventions help to reduce alcohol use in high income(18–21) and low income 

countries(21, 24, 25, 76), including studies in Kenya at the intersection of alcohol abuse and 

HIV/AIDS(77, 78), and in some cases result in alcohol cessation(79).

Another strength of this study is the application to people with HIV/AIDS receiving 

treatment within a primary health center. Studies applying similar behavioral interventions 

through different technologies have shown positive results, for example, for weight loss and 

injection drug use(56, 80). Studies have also shown that mobile phone-based interventions 

may help improve disease management and improve treatment outcomes(81), specifically 

for adherence to HIV medications and retention in treatment using text messaging(61) and 

self-regulation counseling(55). Our mobile intervention was delivered to all participants 

regardless of their HIV status, yet future studies may consider combining MI with these 

other successful mobile interventions. Thinking about other modification to the standard 

Harder et al. Page 8

Addiction. Author manuscript; available in PMC 2021 August 10.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



MI model for treatment, researchers in Zimbabwe are working to create a culturally 

contextualized treatment protocol that adapts the standard in-person MI to include cognitive 

behavioral therapy components for treating alcohol use problems among people living 

with HIV/AIDS(82). Looking to the future, combining mobile MI with existing prevention 

strategies may improve compliance with HIV prevention strategies including pre-exposure 

prophylaxis and treatment prevention or as a complementary element of these strategies 

whose adherence is directly affected by use of addictive substances(83). Primary care 

practitioners at the HTC and CCC may also benefit from training in MI or having staff 

that are MI trained to support their clinical practice, especially in low resource settings that 

have limited to no access to substance abuse care.

For our secondary outcome, no difference between average alcohol score one month after 

MI comparing mobile to in-person MI suggests that both treatments may be equally 

effective, at least in the short term. This evidence for the null hypothesis at one month 

is important in relation to the major advantages of mobile MI over in-person MI, such as 

lower cost because in-person MI requires travel for either the patient, provider, or both, and 

with the current mobile structure in Kenya, a patient receiving a call on a mobile phone 

is free. Mobile MI may also improve convenience and access to care because sessions 

can be conducted when the patient and the clinician are available in any location. These 

benefits combined may also reduce the burden on the primary healthcare system and could 

potentially reduce costs associated with access to services. Further studies can inform 

decisions about who benefits more from which delivery approach of MI based on individual 

participant sociodemographic and psychological parameters.

Our study has some limitations. Not having waitlist control data out to six months limited 

our ability to test the sustainability of interventions. We did not re-test the psychometric 

properties of our translated AUDIT in this study, however, the original AUDIT was 

developed in a Kenyan sample(65), and in an unpublished pilot study by this research team, 

we found the AUDIT and AUDIT-C Kiswahili translation to have high reliability. Clinicians 

were trained medical professionals, and they completed MI training through coursework, 

clinical training, and peer-evaluation, but were not certified MI counselors(84). There are 

few studies evaluating the level of MI skill associated with better health outcomes. A recent 

study by Palfai and colleagues shows that the quality of the brief MI skills within primary 

care is not associated with better drug use outcomes(85), suggesting that the highest level 

of skills may not be a critical predictor of improved outcomes, but more studies are needed. 

Another limitation is the fact that our controls waited one month, not six months, before 

receiving the intervention. A longer follow up period without intervention could provide 

better evidence of the effectiveness of mobile MI compared to a control group. Finally, 

dissemination of study results was delayed due to theft and damage at our Nairobi office, 

setting back our timeline, but fortunately, the original paper data and locked cabinets were 

not disturbed.

Conclusions

Mobile phone based MI may be an effective treatment for alcohol use problems among 

adults visiting primary care in Kenya. Providing mobile phone based MI may be a public 
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health strategy to help clinicians in rural areas reach patients needing alcohol abuse 

treatment and potentially helping patients overcome access issues related to seeking mental 

health care.
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Figure 1: 
Flow of eligible participants through random assignment to three study modalities, follow­

up reassessment of alcohol use at one and six months after motivational interviewing 

intervention, and analyses.
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Figure 2: 
Average alcohol score at one month was significantly higher for waitlist controls compared 

to mobile MI. There were no differences in average alcohol scores between in-person and 

mobile MI at either one month or six months.
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