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Author Note 

The data reported in this manuscript were collected as part of a larger data collection, 

registered in the ISRCTN registry (http://www.isrctn.com/ISRCTN13832949). The aim of 

the present study was pre-specified in the study protocol (see Supplement 1 in Gaume et al., 

2022) and predictor variables measures were collected for this purpose. Findings from the 
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Abstract 

Objective: Investigate the effect of Change Talk (CT) within successive brief Motivational 

Interventions (bMIs) as a mechanism of change for alcohol use. Method: We conducted a 

secondary analysis of data from a randomized controlled trial in which 344 young adults (18-

35 years old) admitted to a Swiss Emergency Department with alcohol intoxication received 

either bMI (N=171) or brief advice (N=173). Participants with a baseline audio-recorded bMI 

were included (N=140; median age 23 [Q1-Q3: 20-27], 72.9% men). Up to three booster 

sessions by phone were offered at 1-week, 1-month, and 3-month. Percent CT and CT 

Average Strength were used as predictor variables. The outcome was the number of Heavy 

Drinking Days (HDD) over the 30 days prior to research assessments at 1-, 3-, 6-, and 12-

month follow-up. A latent growth curve modeling framework was first used to estimate 

predictor and outcome variable growth parameters (i.e., intercept and slope) over time, and 

then to regress HDD growth parameters on CT growth parameters. Results: CT increased 

specifically from baseline to the 1-week booster session and thereafter remained stable. 

Higher baseline CT was associated with lower HDD at 1-month (Percent CT: b=-0.04 [95% 

confidence interval -0.06 to -0.01]; Average Strength: b=-0.99 [-1.67 to -0.31]). An increase 

in CT from baseline to the 1-week booster session was related to a decrease in HDD from 1-

month to 12-month (Percent CT: b=-0.08 [-0.14 to -0.03]; Average Strength: b=-2.29 [-3.52 

to -1.07]). Conclusions: Both baseline CT and CT trajectory over the first week are 

meaningful predictors of HDD. 

Keywords: Brief Motivational Intervention; Change Talk; Heavy Drinking; Young Adults 

Admitted to The Emergency Department; Latent Growth Curve Modeling 
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Public Health Significance Statement 

This study indicates that young adults admitted to the emergency department with alcohol 

intoxication who spoke more in favor of changing their alcohol consumption within an initial 

brief motivational intervention, as well as those who increased their language toward change 

across successive early booster sessions, reduced heavy drinking over 1-year.  

https://doi.org/10.1037/adb0001000
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Alcohol use is a major public health problem among young adults (Adam et al., 2020; 

Tanner-Smith & Lipsey, 2014; World Health Organization, 2021). Alcohol intoxication and 

heavy episodic drinking in early adulthood are related to poorer subsequent outcomes (e.g., 

injuries, trauma, violence, health issues, etc.;(McCambridge et al., 2011; Rehm, 2011). 

Moreover, intoxicated young adults’ admissions to Emergency Departments (EDs) have 

increased overtime (Bertholet et al., 2014; Mullins et al., 2017; Piccioni et al., 2020; Wicki & 

Stucki, 2014), with increased risks of ED readmissions and poorer psychiatric, substance use, 

and social outcomes (Adam et al., 2020; Adam et al., 2016; Herbert et al., 2015; Hoy, 2017). 

Developing and implementing effective prevention measures is thus needed. 

Brief Motivational Intervention (bMI), derived from Motivational Interviewing (MI) 

(Miller & Rollnick, 2013), has shown promising results regarding alcohol consumption 

among ED-admitted young adults (Newton et al., 2013; Taggart et al., 2013; Tanner-Smith & 

Lipsey, 2014; Wicki et al., 2014). We developed a bMI model (including a baseline session 

and up to three booster sessions) for young adults (18-35 years old) presenting to the ED with 

alcohol intoxication (Gaume et al., 2021), and conducted a Randomized Controlled Trial 

(RCT) that demonstrated a statistically significant lower number of Heavy Drinking Days 

(HDD, i.e., days with six standard drinks or more, ≥60 grams of ethanol;(World Health 

Organization, 2018) over 1-year, compared to a Brief Advice (BA) control group (Gaume et 

al., 2022). The next step in this project was to analyze the mechanisms of change related to 

the significant bMI effects on HDD.  

In recent years, numerous studies have investigated bMI mechanisms related to 

addiction outcomes. Among these, therapists’ and participants’ within-session behaviors such 

as therapists’ MI skills and participants’ Change Talk (CT, i.e., participants’ language toward 

the targeted behavioral change) are understood to be important in securing treatment effects 
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(Longabaugh et al., 2005; Miller & Moyers, 2015; Moos, 2007). This study focused on 

participants’ CT, which has been proposed as a mechanism of change in MI (Miller & Rose, 

2009) and has been empirically tested in a number of clinical trials. Meta-analyses on 

mechanisms of change within MI and bMI studies indicated that (a) contrary to MI theory, 

CT frequency within MI session did not predict participants outcomes; but (b) a greater 

frequency of Sustain Talk (ST, i.e., participant’s language away from behavior change) 

predicted poorer outcomes; and (c) a greater proportion of CT relative to ST predicted better 

outcomes (Magill et al., 2018; Magill et al., 2014; Pace et al., 2017). In addition, higher 

participants’ CT strength (i.e., intensity/conviction in the statement) has been shown to be 

related to greater behavior change in individual and meta-analyses studies (Amrhein et al., 

2003; Gaume et al., 2016; Magill et al., 2019a; Magill et al., 2014). 

Most studies have evaluated CT at the session level while research on CT trajectory 

within the session or over the course of successive MI sessions has been less common. 

However, the MI theoretical model does propose that client language should change over 

time, in response to MI (Miller & Rose, 2009) and increases in participant’s CT within the 

session has been related to better outcomes (Amrhein et al., 2003; Bertholet et al., 2010; 

Borsari et al., 2018; Campbell et al., 2010) or has mediated bMI effects on alcohol-related 

consequences (Magill et al., 2019b). To the best of our knowledge, no study has investigated 

CT trajectory over successive bMI sessions. The nearest such study is a treatment study 

examining CT progression over the course of four Motivational Enhancement Therapy 

sessions among outpatients with mild to moderate alcohol dependence with some promising 

findings (Campbell et al., 2010).  

https://doi.org/10.1037/adb0001000
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The purpose of the present study was to assess whether CT within successive bMI 

sessions is a mechanism of change for alcohol use among young adults admitted to the ED 

with alcohol intoxication. Our hypotheses were as follows: 

1. Higher baseline Percent CT and CT Average Strength would be related to lower HDD 

at 1-month follow-up. 

2. An increase in Percent CT and CT Average strength across sessions would be related 

to a decrease in HDD over the entire follow-up.  

Method 

Study Procedure and Sample  

The present study is a secondary analysis of data collected during a RCT conducted 

among young adults presenting to the ED of Lausanne University Hospital (Switzerland) with 

alcohol intoxication (Gaume et al., 2022). This trial was registered in the ISRCTN registry 

(http://www.isrctn.com/ISRCTN13832949) and approved by the Ethics Committee of Canton 

Vaud (protocol n°2016-01476). All participants provided informed consent. Study procedures 

including sample size determination are detailed elsewhere (Gaume et al., 2022). Briefly, all 

young adults (18-35 years) who presented to the ED for any cause between December 2016 

and August 2019 with blood alcohol concentration >0.5 gram/liter or clinical indication of 

intoxication as assessed by an ED physician were eligible (N=2108). Exclusion criteria were 

life-threatening conditions, psychiatric or medical contraindications, a detainee status or 

admission for medico-legal reasons (i.e., accompanied by the police), not speaking French, 

currently treated for alcohol or substance use disorder, and being too unwell to complete 

baseline assessment. Remaining participants completed the baseline questionnaire and were 

then randomized to either the bMI group (N=171) or the BA control group (N=173). BA 

consisted of information about alcohol risks and advice to reduce alcohol consumption and 

https://doi.org/10.1037/adb0001000
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lasted 3 minutes on average. For the present analysis, only participants randomized to the 

bMI group were included, since CT was largely absent in the BA group. We also included 

only participants who provided informed consent to audio-record the baseline bMI session, 

which would allow analysis of participants’ CT. Research assistants blinded to group 

allocation assessed alcohol outcomes at 1-, 3-, 6-, and 12-month follow-ups by phone.  

Intervention 

The intervention consisted of a bMI session taking place within the ED. Participants 

were then offered up to three booster sessions by phone after 1 week, 1 month and 3 months. 

Participants not reachable at 1 month were not offered the 3-month booster session.  

The intervention model is described in detail elsewhere (Gaume et al., 2021). Briefly, 

bMI (i.e., baseline and booster sessions) was derived from MI (Miller & Rollnick, 2013) and 

consisted of three strategies:  

1. To create a significant relationship by using relational factors (e.g., acceptance, 

empathy, collaboration). 

2. To enhance participants’ CT and reduce ST using MI technical skills (e.g., open-

ended questions, affirmations, reflections, summaries). 

3. To promote participants’ autonomy while giving information and advice about 

alcohol use, related consequences, and ED admission.  

Three main steps structuring the baseline bMI session were:  

1. To explore the current situation and increase participants’ discrepancy between actual 

and ideal alcohol use. 

2. To evoke change thinking about a hypothetical future. 

3. To plan next steps and make them concrete. 

The structure of the phone booster sessions was as follows:  

https://doi.org/10.1037/adb0001000
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1. To remind the participant of phone call’s context and summarize previous discussion. 

2. To explore the current situation and the concrete steps that occurred since the last 

session (if any). 

3. To reinforce strengths and abilities for change. 

4. To plan next steps and make them concrete. 

For both baseline and booster sessions, the duration and content of each step varied, 

depending on the participant’s reactions, willingness to discuss and readiness to change. 

Seven trained master-level psychologists provided the intervention. The same 

psychologist provided all baseline and booster sessions to a given participant.  

Measures 

Participants’ CT 

The bMI sessions (i.e., baseline and booster sessions) were audio-recorded and then 

coded using the Client Language Assessment-Proximal/Distal 3rd version (CLA-PD 

V3;(Magill et al., 2016). This empirically supported instrument is a direct adaptation of the 

Motivational Interviewing Skill Code 2.5 (MISC 2.5;(Houck et al., 2014) and aims at 

assessing participants’ CT within a targeted behavioral treatment session1. It demonstrated 

concurrent validity with the MISC 2.5, with excellent inter-rater reliability, and fair to good 

internal consistency reliability (Magill et al., 2016). 

During a first pass through the recorded session, one coder parsed the flow of 

participants’ language into utterances (i.e., complete thoughts units). Then, during a second 

pass through the recording, another coder categorized each participant’s utterance according 

 
1 In addition, the CLA-PD V3 presents the advantage to distinguish participants’ CT pertaining to proximal 
change outcomes (i.e., related to personal or treatment recommended goals that will facilitate the reduction 
or cessation of substance use) and distal change outcomes (i.e., related to the reduction or cessation of 
substance use, or related to the reduction of harms associated with substance use). Nevertheless, we did not 
examine the proximal vs. distal distinction in the present study. 

https://doi.org/10.1037/adb0001000
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to the proposed codes. Participants’ change language included four coded dimensions 

(reasons, ability, commitment, and taking steps toward or away from behavior change, 

respectively). CT strength was coded on a scale between -3 and +3, depending on whether it 

reflects inclination away from (-) or toward (+) the targeted behavior change, with intensity 

rated as high (3), medium (2), or low (1). For example, “I won’t drink this week” would be 

coded as “commitment +2”, while “I can’t just take all the booze out of my house!” would be 

coded as “ability -3”. 

We used two summary scores: Percent CT and CT Average Strength. Percent CT is a 

commonly used measure of CT (Magill et al., 2018; Miller et al., 2008), computed as the 

frequency of all utterances expressed toward change (i.e., CT) divided by the sum of the 

frequency of CT and the frequency of all utterances expressed against change (i.e., CT + ST), 

then multiplied by 100. CT Average Strength is another summary measure related to actual 

change in drinking, particularly among young adults (Gaume et al., 2016). It was computed 

as the mean strength of all change language utterances (i.e., the mean of strength ratings 

attributed to each CT and ST utterance on the -3 to +3 scale).  

Five research assistants not involved in any other study procedure and blinded to all 

data collected elsewhere coded the sessions. They were trained in using the instrument by 

coding sessions from other studies (60 hours of training overall). Then, they independently 

coded all available sessions from the present study. The same coder coded all sessions from 

each participant. Weekly group supervision enhanced inter-rater reliability. A random sample 

of 74 sessions (20% of baseline sessions and 18% of booster sessions) was double coded. 

Coders were blinded as to whether they were coding a single or double coded session. Intra-

class correlation (ICC) was computed using two-way mixed-effect models specifying 

consistency of agreement and individual measurements for each retained code. According to 

https://doi.org/10.1037/adb0001000
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interpretation benchmarks proposed by Cicchetti (1994), agreement between coders was 

excellent for retained measures (ICC = 0.79 for Percent CT and 0.84 for CT Average 

Strength).  

Alcohol Outcome 

Two primary outcomes were assessed in the RCT: HDD and alcohol-related 

problems, and a group by time effect observed only on the former (Gaume et al., 2022). HDD 

was thus selected as the outcome for the present study. Since the parent trial showed no time 

or group by time differences on alcohol-related problems, we did not include this outcome in 

our secondary analysis. HDD was defined as days with six standard drinks or more (≥60 

grams of ethanol;(World Health Organization, 2018) and measured using a 30-day Timeline 

Follow Back procedure (TLFB procedure;(Sobell & Sobell, 1995). 

Participants’ Baseline Characteristics 

Age, sex, citizenship, highest education level, and Alcohol Use Disorder 

Identification Test score (AUDIT score;(Babor et al., 2001) were measured to describe 

participants characteristics as in the parent RCT (Gaume et al., 2022). Baseline HDD was 

measured with a single item asking the participant the number of HDD over the previous 

month, to minimize the impact of assessment reactivity (Gallen, 1974; McCambridge & 

Kypri, 2011). 

Statistical Analysis 

Participants’ baseline characteristics were computed using standard descriptive 

statistics with Stata BE 17.0 (StataCorp., 2021). Analyses of data distribution included 

descriptive statistics (e.g., mean, median, skewness, kurtosis, etc.) and graphs (i.e., boxplot 

and histogram). Participants included within this secondary analysis were compared with 

those having received bMI in the RCT (Gaume et al., 2022), but not included in this analysis 

https://doi.org/10.1037/adb0001000
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(i.e., those without an audio-recorded and coded session at baseline), using Pearson X2 tests or 

Wilcoxon Mann-Whitney rank sum tests, as appropriate. Participants with one, two, three or 

no booster sessions were also compared with each other using Kruskal-Wallis tests or 

Pearson X2 tests.  

The Latent Growth Curve Model (LGCM) is a recommended approach for 

longitudinal data, enabling the growth trajectory of individual parameters (characterized by 

latent intercepts and slopes) to be computed over several points in time, longitudinal 

associations between these parameters and one or more static or longitudinal covariates to be 

tested, and missing data to be handled when specific assumptions are met (e.g.,(Burant, 2016; 

Byrne & Crombie, 2003). We used Mplus version 8.3 (Muthén & Muthén, 1998-2017) to 

perform LGCMs. A similar analysis strategy to that of Gex et al. (2022) was conducted. In a 

first step, we tested LGCMs (i.e., separately for Percent CT, CT Average Strength, and HDD) 

with linear, quadratic and then piecewise functions to determine the growth trajectory of each 

variable. Linear growth estimates a constant change over time, quadratic growth estimates 

either a u-shape or an inverse u-shape or an accelerating or a slowing rate of linear change, 

and piecewise growth estimates two different phases of change. We considered three fit 

indices to assess how well the models fit the data: the Root Mean Square Error of 

Approximation (RMSEA;(Steiger, 1990; Steiger & Lind, 1980), the Comparative Fit Index 

(CFI;(Bentler, 1990) and the Standardized Root Mean Squared Residual (SRMR;(Byrne, 

1998; Diamantopoulos & Siguaw, 2000). Fit indices are considered to indicate good model of 

fit if RMSEA <0.06, CFI >0.96, and SRMR<0.05, and acceptable model of fit if RMSEA 

<0.07, CFI >0.9, and SRMR<0.08 (Hooper et al., 2008). Graphs (see Participants’ CT Across 

BMI Sessions section) and fit indices demonstrated that a linear-linear piecewise LGCM 

provided the best fit to our data for the predictor variables (i.e., Percent CT and CT Average 

https://doi.org/10.1037/adb0001000
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Strength). Piecewise LGCMs were estimated with a latent intercept set at baseline (i.e., 

baseline value of corresponding variable) and two latent slopes: slope 1 representing change 

of corresponding variable from baseline to 1-week booster session, and slope 2 from 1-week 

to 3-month booster sessions. In the piecewise models, the residual variance of each predictor 

variable at baseline was fixed at zero for identification purposes. Graph and fit indices 

demonstrated that a linear model provided the best fit to our data for the outcome variable 

(HDD). This linear model was estimated with a latent intercept set at 1-month follow-up (i.e., 

first outcome value) and a latent slope representing HDD change from 1- to 12-month follow-

up.  

In a second step, the effects of the predictor variables (i.e., CT) on the outcome (i.e., 

HDD) were tested using two separate LGCMs including regressions of the predictor variable 

on the outcome (Model 1=HDD on Percent CT; Model 2= HDD on CT Average Strength). 

Figure 1 describes the conceptual model of our statistical analysis. In all models, intercept 

and slope of HDD were adjusted for the baseline measure of HDD. Models 1 and 2 did not 

converge when including a regression of HDD on CT slope 2 (nearly flat slope from 1-week 

to 3-month booster sessions). Therefore, we computed only the effects of intercept and slope 

1 on HDD.  

Booster sessions and follow-up included missing data. According to Enders (2010), 

the assumption of Missing Data at Random (MAR) is considered consistent for this type of 

longitudinal data analysis. Therefore, we handled missing data with Full Information 

Maximum Likelihood (FIML) estimation, as it directly estimates unbiased model parameters 

and standard errors using all available participants’ data for MAR (Acock, 2005; Enders, 

2001; Enders & Bandalos, 2001). FIML was thus computed to handle participants with 

missing data within booster sessions and/or follow-ups. Furthermore, Maximum Likelihood 
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estimations with Robust standard errors (MLR) were performed across all models as the 

outcome variable (HDD) presented a skewed distribution.  

Finally, two sensitivity analyses were conducted to assess the robustness of the results 

of our primary analysis. In the first one, we repeated our primary analysis while also 

adjusting for sex, age, and highest education level (in addition to baseline measure of HDD) 

to control for potential confounders. In the second one, we repeated our primary analysis with 

Maximum Likelihood estimation (ML) analysis and bootstrapping (N draws= 10,000) instead 

of MLR to further test the robustness of our handling of the skewed distribution for our 

outcome variable (HDD) (Pek et al., 2018). In all analyses, the level of significance was set at 

5% (p<.05). 

Transparency and Openness 

We report how we determined our sample size, all manipulations, and all measures in 

the study, and we follow JARS (Kazak, 2018). All data will be available at 

[https://doi.org/10.5281/zenodo.8208652] upon manuscript publication. Analysis code is 

available by emailing the corresponding author. The aim of the present study (i.e., analysis of 

bMI mechanisms of change) was pre-specified in the study protocol (see Supplement 1 

in(Gaume et al., 2022) and predictor variables measures were collected for this purpose. 

However, the analytical approach was not specified and the present analysis was not 

registered. 

Results 

Participants’ Flow and Baseline Characteristics  

A total of 140 participants were included in our secondary analysis (Figure 2). 

Participants’ median age was 23 years old, they were mainly men (72.8%) and of Swiss 

citizenship (65%), see Table 1. No difference was shown when comparing participants 
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baseline characteristics included in the present analysis with those receiving bMI who were 

not included in this analysis, except for sex (X2 (1, N=170) = 5.76, p=.02) (Table 1). The 

mean number (SD) of HDD was 3.0 (4.9) at 1-month, 3.1 (4.8) at 3-month, 3.6 (5.1) at 6-

month, and 3.2 (4.8) at 12-month. Follow-up rates (Figure 2) were also similar to those of the 

RCT (Gaume et al., 2022), and were 82.1% at 1-month, 80.7% at 3-month, 77.1% at 6-

month, and 79.3% at 12-month. 

Participation in booster sessions is presented in Figure 2. Specifically, 53 participants 

completed all booster sessions, 34 completed two, 25 completed one, and 28 had no booster 

session. A total of 88.4% of the booster sessions were audio-recorded and coded at 1-week, 

88.5% at 1-month, and 89.5% at 3-month. There was no significant difference in baseline 

characteristics and in HDD at follow-ups between participants with one, two, three or no 

booster sessions. The mean duration (SD) of sessions was 38.8 minutes (13.7) for baseline 

bMI session, and 13.8 minutes (8.2), 14.5 minutes (10.5), and 15.1 minutes (11.6) for the 1-

week, 1-month, and 3-month phone booster sessions, respectively. 

Participants’ CT Across BMI Sessions 

Percent CT and CT Average Strength across bMI sessions are depicted in Figures 3 

and 4. Both CT measures had similar patterns across sessions. CT during baseline session 

indicated that participants mainly expressed inclination toward change (mean [SD] = 67.3 

[19.7] for Percent CT and 0.7 [0.8] for CT Average Strength). CT then steeply increased at 1-

week booster session (Percent CT slope 1 mean [SE] = 13.834 [2.022], p<.001; CT Average 

Strength slope 1 mean = 0.516 [0.073], p<.001) and remained at similar high levels 

throughout booster sessions. Descriptive statistics of CT and ST frequencies, as well as 

Percent CT and CT Average Strength across bMI sessions are presented in Supplemental 

Table 1. 
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Participants’ CT Effects on HDD 

The primary analysis (Models 1 and 2) showed acceptable fit indices (see 

Supplemental Table 2). The models testing the effects of CT on HDD are presented in Table 

2. All effects were significant. In model 1, HDD intercept on Percent CT intercept indicated 

that a 10% higher Percent CT at baseline session was related to 0.4 lower HDD at 1-month. 

HDD slope on Percent CT slope 1 indicated that a 10% increase in Percent CT from baseline 

to 1-week booster session was related to a decrease of 0.8 HDD from 1-month to 12-month. 

In model 2, one point of CT Average Strength more at baseline session was related to one 

lower HDD at 1-month. In addition, an increase of one point in CT Average Strength from 

baseline to 1-week booster session was related to a decrease of 2.3 HDD from 1 month to 12 

months.  

To further characterize these results, Figures 5 and 6 depict the predicted change in 

HDD over the entire follow-up according to high vs. low levels of Percent CT and CT 

Average Strength growth parameters (i.e., intercept and slope 1) respectively. High levels of 

CT growth parameters were defined by adding 1 SD to the growth parameters means, while 

low levels of CT growth parameters were defined by subtracting 1 SD to the growth 

parameters means. Both graphs showed similar trends. Participants with a high level of CT at 

baseline and a high increase in CT from baseline to the 1-week booster session had the most 

favorable HDD trajectory over 12 months, with predicted values of HDD close to zero at 1-

month and a negative slope indicating predicted values lower than 0. On the other hand, 

participants with a high level of CT at baseline followed by a slight decrease in CT from 

baseline to the 1-week booster increased their drinking over time, with predicted HDD 

moving from almost 0 to 2 HDD at 12 months. Participants with a low level of CT at baseline 

and with a high increase in CT from baseline to 1-week booster session demonstrated a 
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favorable trajectory, from about 1.5 HDD at 1 month to about 1 HDD at 12 months. Finally, 

participants with a low level of CT at baseline and a slight decrease in CT from baseline to 

the 1-week booster session were those with the poorest HDD trajectory, moving from a 

predicted HDD value of about 1.5 at 1 month to more than 3 HDD at 12 months.  

Fit indices of both sensitivity analyses were appropriate, excepted for SRMR in 

sensitivity analysis 1 (SRMR=0.095, upper limit <0.08;(Hooper et al., 2008) and Model 2 

RMSEA in sensitivity analysis 2 (RMSEA=0.076, upper limit <0.07;(Hooper et al., 2008), 

see Supplemental Table 2. Both sensitivity analyses supported our findings with similar 

estimates and levels of significance (see Supplemental Table 3). 

Discussion 

As hypothesized, baseline CT measures and CT trajectories across sessions were 

associated with better HDD outcomes among young adults admitted to the ED with alcohol 

intoxication. Specifically, we found that baseline Percent CT and CT Average Strength were 

related to HDD during the first month after ED visit, and increasing CT from baseline to 1-

week booster session was associated with reducing HDD over 12 months.  

Overall, our findings are consistent with results regarding the predictive value of 

within-session Percent CT (Magill et al., 2018; Magill et al., 2014; Pace et al., 2017), as well 

as CT strength (Amrhein et al., 2003; Gaume et al., 2016; Magill et al., 2019a; Magill et al., 

2014) on alcohol outcomes. Several studies have examined the links between CT and 

outcomes among non-treatment seeking young adults (Apodaca et al., 2014; Borsari et al., 

2015; Gaume et al., 2013; Gaume et al., 2016; Vader et al., 2010). Participants in the present 

study expressed high inclination toward change within the baseline session, consistent with 

the concept that an ED admission may represent a “teachable moment”. Indeed, ED 

admission has an inherent motivating effect (Castro et al., 2021; Longabaugh et al., 1995), 
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which might lead to increase participant motivation and readiness to change, and thus explain 

the relatively high levels of CT.  

CT also increased steeply from baseline to 1-week booster session and then remained 

relatively high and stable over time. Booster sessions aimed at providing an opportunity for 

participants to be supported in their change process by sharing the steps they took toward 

change as well as their difficulties. The observed steep increase between baseline and booster 

sessions may indicate that participants used this opportunity and mostly evoked inclination 

toward further change and/or first steps in direction of change. 

The present study is among the first to investigate the effect of participants’ CT 

trajectory across bMI sessions and, as hypothesized, these trajectories were associated with 

favorable changes in HDD. These findings lend further support to CT as an important 

mechanism of change in MI. When investigating CT across four successive Motivational 

Enhancement Therapy sessions, Campbell et al. (2010) found that an increase in commitment 

strength between the first and the fourth sessions was related to not exceeding national 

drinking guidelines at 6-month follow-up. In contrast to our results, they found no association 

between overall CT strength trajectory and outcome. This difference could be explained by 

the different study population and setting (adult outpatients treated for mild to moderate 

alcohol dependence), the intervention provided (Motivational Enhancement Therapy), the 

type of trajectories analysis (mean difference between first and last session), and the small 

sample size (N=28). Of note, the effect of overall CT strength was in the expected direction 

but non-significant. 

Our study has several strengths. To the best of our knowledge, this is the first study 

assessing CT effects on alcohol outcome across successive bMI sessions. Data came from a 

RCT that showed significant effects of bMI on HDD (Gaume et al., 2022). Session coding 
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was performed in a reliable way, as indicated by excellent ICCs for both CT measures. Both 

CT measures (i.e., Percent CT and CT Average Strength) were consistent in their impact on 

HDD at short-term and HDD change over time. Finally, LGCM provided acceptable fit 

indices, and primary results were supported by both sensitivity analyses.  

The study also has several limitations. First, there were missing data in booster 

sessions and follow-up assessments. The intervention design was based on the MI principle 

of participants’ autonomy support, and booster sessions were offered to all participants, who 

accepted or refused them as they preferred. Therefore, participants who received no or few 

booster sessions might be individuals who thought they did not need booster intervention, 

who might be less motivated to change their alcohol use, or who did not appreciate the bMI 

approach. They might have specific characteristics that were not accounted for in our 

measures or statistical models. Nevertheless, our analyses suggest that this effect should be 

small since (a) there were no significant differences in baseline characteristics and in HDD at 

follow-ups between participants with one, two, three or no booster sessions; (b) all models in 

primary and sensitivity analyses provided consistent findings; and (c) multiple imputation for 

follow-up attrition in the parent RCT confirmed intervention effects with similar patterns of 

significance and effect sizes (Gaume et al., 2022). Second, LGCMs did not converge when 

including a regression of HDD on CT slope 2 (i.e., trajectory from 1-week to 3-month booster 

sessions), and this regression had to be removed from the model. This may be explained by 

the nearly flat slope observed after 1-week booster session. Third, the use of a specific time 

point and the estimate of trajectory over time (i.e., intercept and slope, respectively) as 

predictors of change is subject to lower reliability in growth context (Brandmaier et al., 2018; 

Shryane, 2021) and potentially sensitive to coding. Fourth, our screening criteria (i.e., blood 

alcohol concentration >0.5 gram/liter or clinical indication of intoxication as assessed by an 
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ED physician) may have introduced a misclassification bias. Specifically, people whose 

blood alcohol concentration has dropped below our threshold or people with no blood alcohol 

concentration test and no clinical evidence of intoxication due to tolerance associated with 

severe alcohol use disorders may have been missed. Finally, the study population consisted of 

French-speaking young adults, admitted to a Swiss ED with alcohol intoxication, and we did 

not collect data on race and ethnicity as it is not common practice in Europe. This may impact 

external validity of our findings.  

From a clinical perspective, our findings suggest that clinicians should not only pay 

attention to patient CT within a bMI session but also to its progression over time in shorter 

booster sessions, thus providing evidence in line with the intervention approach. There is no 

basis for recommendations about the number of booster sessions in our study, as they were 

not randomly allocated to participants. Our results nonetheless show that the 1-week booster 

was key; participants increased their level of CT during the first week after ED admission on 

average, and this increase was related to more favorable HDD trajectory. On the one hand, 

the additional booster sessions at 1- and 3-month may have helped participants to maintain a 

relatively high level of CT and change in alcohol consumption, but the models including this 

flatter slope did not converge, limiting further interpretation. On the other hand, these 

additional booster sessions may not be clinically relevant and cost-effective since there is a 

lack of knowledge related to the effects of multiple booster sessions on alcohol use targeting 

ED patients, and the effects of a single booster session have been scarcely tested in this 

setting (Field et al., 2014; Longabaugh et al., 2001; Mello et al., 2005). This calls for further 

studies empirically examining the relative efficacy and the optimal number of bMI booster 

sessions. Note also that our analysis focused solely on the link between participants’ CT and 

alcohol outcome, without taking into account the links between therapists MI skills and 
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participants’ CT (Magill et al., 2018; Magill et al., 2014; Miller & Rollnick, 2013). It should 

also be borne in mind that we selected an alcohol consumption measure (HDD) as the 

outcome variable for this study as there was a specific group by time effect identified in the 

parent trial. Although some RCTs showed results in favor of bMI effects on alcohol-related 

problems compared to standard care among young adults admitted to the ED with alcohol 

intoxication (Monti et al., 1999; Smith et al., 2003), we did not examine participants’ CT 

effects on this outcome, since the parent trial found no difference between bMI and BA 

groups, and no time differences, indicating no change of this outcome over the course of the 

follow-up (Gaume et al., 2022). Therefore, the present findings should not be generalized to 

alcohol problem outcomes. Future research should examine the links across successive bMI 

sessions of the range of variables discussed here, and assess their impacts on alcohol use 

outcomes.  

Conclusion 

The purpose of this secondary analysis was to assess whether CT (i.e., Percent CT and 

CT Average Strength) within a baseline bMI and up to three booster sessions was a 

mechanism of change in HDD among young adults admitted to the ED with alcohol 

intoxication. LGCMs for both CT measures indicated that CT increased from baseline to 1-

week booster session and thereafter remained stable. Higher baseline CT was related to lower 

HDD at 1-month, and an increase in CT from baseline to 1-week booster session was related 

to a decrease in HDD from 1 month to 12 months. To our knowledge, this is the first study 

assessing CT effects on alcohol use across successive bMI sessions. While these results need 

to be confirmed by additional studies on multiple sessions, the key conclusions to be drawn 

from this study are that both CT initially, and how it develops across sessions, are meaningful 

predictors of reduced HDD.  
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Table 1  

Participants’ Baseline Characteristics  

 

Note. N=140 participants included in the analysis compared to N=30 participants having 

received bMI but who were not included in the analysis. bMI = brief motivational 

intervention; HDD = heavy drinking days; AUDIT = alcohol use disorder identification test. 

a Baseline measure of HDD using single item (see Participants’ Baseline Characteristics 

section). 

Characteristics 

Participants included in 

secondary analysis  

Participants having 

received bMI but not 

included p 

Median [Q1-Q3] / N (%) Median [Q1-Q3] / N (%) 

Age 23 [20–27] 23 [21–26] .99 

Sex   .02 

Female 38 (27.1%) 2 (6.7%)  

Male 102 (72.9%) 28 (93.3%)  

Citizenship   .23 

Swiss 91 (65.0%) 16 (53.3%)  

Other  49 (35.0%) 14 (46.7%)  

Highest education level   .07 

Obligatory school 35 (25.0%) 8 (26.7%)  

Professional diploma 26 (18.6%) 11 (36.6%)  

High School diploma 53 (37.9%) 5 (16.7%)  

University degree 26 (18.5%) 6 (20.0%)  

HDD per montha 2 [1–4] 2 [1–4] .74 

AUDIT score 13.5 [10–19] 11.5 [9–17] .29 
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Table 2 

Participants’ CT Effects on HDD 

Note. Regressions are computed with MLR analysis, intercepts and slopes of the latent growth curve of corresponding variable, and adjusted for 

baseline measure of HDD (see Participants’ Baseline Characteristics section). The intercept of CT measures corresponds to CT measure at 

baseline session. CT measures slope 1 corresponds to CT measure from baseline to 1-week booster session. The intercept of HDD corresponds 

to HDD at 1-month follow-up. The slope of HDD corresponds to the linear slope of HDD from 1- to 12-month follow-up. Standardized 

association between intercept and slope (SE) was -0.59 (0.09) for Percent CT (p<.001) and -0.43 (0.36) for HDD (p=.234) in Model 1, and -0.61 

Effect Estimate  SE [95% CI] p 

Model 1: Percent CT       

HDD intercept on Percent CT intercept -0.04  0.01 [-0.06 to -0.01] .01 

HDD slope on Percent CT slope 1 -0.08  0.03 [-0.14 to -0.03] .002 

Model 2: CT Average Strength       

HDD intercept on CT Average Strength intercept -0.99  0.35 [-1.67 to -0.31] .005 

HDD slope on CT Average Strength slope 1 -2.29  0.63 [-3.52 to -1.07] <.001 
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(0.08) for CT Average Strength (p<.001) and -0.48 (0.35) for HDD (p=.164) in Model 2. CT = change talk; HDD = heavy drinking days over the 

past 30 days; CI = confidence interval; MLR = maximum likelihood estimation with robust standard errors. 
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Figure 1 

Conceptual Model of CT Effects on HDD 

Note. CT (i.e., Percent CT and CT Average Strength) is estimated by a linear-linear piecewise 

LGCM. CT at baseline session corresponds to CT intercept; CT trajectory from baseline to 

the 1-week booster session corresponds to CT slope 1, and CT trajectory from 1-week to 3-

month booster sessions corresponds to slope 2. HDD is estimated by a linear LGCM. HDD at 

1-month follow-up corresponds to HDD intercept; HDD from 1-month to 12-month follow-

up corresponds to HDD slope. Bolded paths are regressed pathways:  

1. Effects of CT intercept (at baseline session) on HDD intercept (at 1-month follow-

up), adjusted for baseline measure of HDD. 

2. Effects of CT slope 1 (from baseline to the 1-week booster session) on HDD slope 

(from 1-month to 12-month follow-up), adjusted for baseline measure of HDD. 

Effects of CT slope 2 were not computed as Models 1 and 2 did not converge when including 

a regression of HDD on CT slope 2 (nearly flat slope from the 1-week to the 3-month booster 

sessions). Dashed paths are correlated pathways. Ovals indicate latent variables. Rectangles 
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indicate observed variables. CT = change talk; HDD = heavy drinking days over the past 30 

days; LGCM = latent growth curve model.  
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Figure 2 

Flow Chart Diagram 

 

Note. bMI = brief motivational intervention. 
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* No coded session due to technical problems with the audio-recording. ** Participants 

refused or were not reachable at 1-month booster session.  
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Figure 3 

Percent CT Across Sessions  

 

Note. Values are presented as mean ± 1 SD. CT = change talk. 
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Figure 4 

CT Average Strength Across Sessions 

 

Note. Strength of change talk ranges on a scale of -3 to 3 depending on whether it reflects 

inclination toward (+) or away from (-) the targeted behavior change. Strength intensity of 

change talk is rated as high (3), medium (2), or low (1). Values are presented as mean ± 1 SD. 

CT = change talk. 
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Figure 5 

Predicted Change in HDD Across Follow-Ups According to Percent CT Growth Parameters 

 

Note. Percent CT intercept corresponds to Percent CT at baseline session, and Percent CT 

slope 1 corresponds to Percent CT trajectory from baseline to the 1-week booster session. 

High levels of Percent CT intercept and slope 1 were defined by adding 1 SD to the intercept 

and slope 1 means, while low levels were defined by subtracting 1 SD to intercept and slope 1 

means. HDD= heavy drinking days over the past 30 days; CT= change talk. 

  

https://doi.org/10.1037/adb0001000


CHANGE TALK TRAJECTORY AND HEAVY DRINKING 43 

©American Psychological Association, [2024]. This paper is not the copy of record and may not exactly 

replicate the authoritative document published in the APA journal. The final article is available at: 

[https://doi.org/10.1037/adb0001000] 

 

Figure 6 

Predicted Change in HDD Across Follow-Ups According to CT Average Strength Growth 

Parameters 

 

Note. CT Average Strength intercept corresponds to CT Average Strength at baseline session, 

and CT Average Strength slope 1 corresponds to CT Average Strength trajectory from 

baseline to the 1-week booster session. High levels of CT Average Strength intercept and 

slope 1 were defined by adding 1 SD to the intercept and slope 1 means, while low levels 

were defined by subtracting 1 SD to intercept and slope 1 means. HDD= heavy drinking days 

over the past 30 days; CT= change talk. 
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