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Abstract

Objective: Depressive and anxiety symptoms co-occur with hazardous drinking among Latinxs. 

This secondary analysis of a clinical trial to reduce hazardous drinking (Motivational Interviewing 

adapted to address social stressors ([CAMI] vs. motivational interviewing [MI]) examined effects 

on anxiety/depressive symptoms. Discrimination and acculturation were examined as moderators.

Methods: Latinx (n=296) hazardous drinkers (2+ occasions/month of heavy drinking; 4/5 drinks/

occasion, females/males) were randomized to CAMI/MI. GEE analyzed how treatment condition 

and interactions were related to depressive and anxiety symptoms after controlling for covariates.

Results: Baseline symptoms (anxiety, depression) exceeded clinical thresholds (Anxiety ≥ 8, M 
= 14.62, SD = 13.52; Depression ≥ 12, M = 18.78, SD = 12.57). CAMI showed significantly lower 

anxiety and depressive symptoms (6/12 months, respectively) than MI. CAMI with high baseline 

discrimination reported significantly less depression than MI (12 months).

Conclusions: Explicitly addressing social stressors may be a beneficial adjunct to treatment for 

Latinx drinkers.
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Latinxs are the largest and one of the fastest growing ethnic/racial minority groups in the 

United States (U.S. Census Bureau, 2017). Among Latinxs, the prevalence rates of anxiety 

and depressive symptoms and hazardous drinking are higher than the rates among non-

Latinxs (Breslau, Schultz, Johnson, Peterson, & Davis, 2005; Hiott, Grzywacz, Arcury, & 

Quandt, 2006; Lee, Almedia, Colby, Tavares, & Rohsenow, 2016; Mendelson, Rehkopf, & 
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Kubzansky, 2008; Sleath & Williams, 2004). Heavy alcohol use has been associated with 

double the risk of depressive symptomatology among community samples of Latinx men 

(Vasquez, Gonzalez-Guarda, & Santis, 2011).

The co-occurrence of psychological distress and heavy drinking has been associated with 

serious consequences for Latinxs, including higher rates of alcohol dependency and cirrhosis 

mortality. Data from the National Violent Death reporting system demonstrates that 40% of 

Latinxs tested positive for alcohol at the time of death by suicide, higher than non-Hispanic 

whites (34%), blacks (26%), or other racial/ethnic groups (28%) (Karch, Barker, & Strine, 

2004). These consequences are part of the documented health disparities related to alcohol 

use for Latinxs (Chartier & Caetano, 2010; Keyes, Lui, & Cerda, 2011; Mulia, Ye, 

Greenfield, & Zemore, 2009; Torres, Romano, Voas, De La Rosa, & Lacey, 2014). To 

minimize these health disparities, it is important to address psychological symptoms of 

distress, such as elevated anxiety and depressive symptoms, and hazardous drinking before 

they progress to clinical disorders that require costly and intensive treatments. Addressing 

the factors associated with psychological distress among Latinxs might improve 

interventions.

Stress, or an “experience denoting adversity” (Keyes, Hatzenbuehler, & Hasin, 2011, p. 2), 

increases the risk for heavy drinking (APA, 2017) among racial/ethnic minorities (Keyes et 

al., 2011). Prolonged exposure to stress can create negative emotional states, which then 

increase coping responses to manage the stress, such as heavy drinking (Meyer, 2003). 

Minorities face additional, unique stressors related to their minority status, such as 

discrimination, stress related to migration and adaptation to a new country, feeling 

discriminated against, living in poverty, reduced access to economic opportunities, or 

exposure to crime (Cano et al., 2015; Cano et al., 2017; Nalven & Spillane, 2018; Ornelas & 

Perreira, 2011). These stressors have been associated with symptoms of depression and 

anxiety among Latinx heavy drinkers (Abraido-Lanza, Echeverria, & Florez, 2016; Lee et 

al., 2019).

Motivational Interviewing (MI) is an addiction counseling approach (Moyers & Martin, 

2006; Carroll et al., 2006; Stewart, 2012) that helps individuals to resolve their ambivalence 

and increase motivation to change. MI has been widely applied to other health behaviors 

where people are ambivalent about change, including smoking cessation (Heckman, 

Egleston, & Hoffman, 2010), and diabetes self-management (Lundahl & Burke, 2009; 

Lundahl et al., 2013). MI has been successfully adapted for use with depression (Arkowitz 

& Burke, 2008; Keeley et al., 2016) with the presupposition that its focus on resolving 

ambivalence and increasing motivation are also key targets for change among depressed 

patients (Keeley et al., 2016). MI also has preliminary evidence supporting its efficacy in 

treating anxiety (Westra, Arkowitz, & Dozois, 2009); the MI focus on the therapeutic 

relationship may be particularly relevant to anxious people experiencing difficulties with 

interpersonal relationships (Westra, Arkowitz, & Dozois, 2009). MI is also presumed to have 

strong impact with marginalized individuals because it prioritizes autonomy and unique self-

worth (Moyers & Martin, 2006), thus augmenting collaboration and engagement (Lee et al., 

2019; Miller & Rose, 2009; Parsons, Lelutiu-Winberger, Bostko & Golub, 2014). Prior 

research has extended this idea by investigating whether a MI discussion that addressed 
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sensitive topics/stressful experiences (i.e., experiences of discrimination) would encourage 

individuals to consider changes in their responses to the stressor (i.e., decrease drinking) 

(Lee et al., 2016). A meta-analysis of MI for various health outcomes revealed stronger 

effect sizes with different health outcomes for racial/ethnic minorities than non-minorities 

(Hettema, Steele, & Miller, 2005). Moreover, MI principles, such as collaboration, are 

consistent with Latinx cultural values like personalismo (overall preference for relationships 

with individuals rather than institutions) (Añez, Silva, Paris, & Bedregal, 2008). A MI that 

was culturally adapted for depressed Latinxs emphasized that cultural values that emerge in 

a social context: trabajar, luchar, and aprovechar (work, fight/struggle, to make the most of) 

were indicative of strength and resilience that can motivate people towards positive changes 

for themselves (Interian, Martinez, Rios, Krejci, & Guarnaccia., 2010). These authors 

documented improvements in medication adherence for those who received MI versus a 

brochure (Interian et al., 2010). These studies support MI’s potential efficacy in improving 

anxiety/depressive symptoms.

Our parent clinical trial of a cultural adaptation of MI ([CAMI], targeting stressors) 

compared to MI showed significant reductions in percent heavy drinking days and frequency 

of alcohol-related consequences through 12-month follow up when compared with baseline. 

CAMI participants with high self-reported discrimination and who were less acculturated (at 

baseline) reported significantly less frequent alcohol consequences than MI participants (Lee 

et al., 2019). In this secondary analysis, the goal was to explore whether the CAMI and MI 

might also have an effect on mental health symptoms. We examine this question first 

because of the co-occurrence of depression, anxiety, and hazardous drinking documented in 

clinical and general populations (Grant, Stinson, Dawson et al., 2004; Sullivan, Hasin & 

Grant, 2015). Second, CAMI was designed to specifically address stressors (e.g. 

acculturation and discrimination), so we hypothesized that this broader focus might improve 

depressive and/or anxiety symptoms among heavy drinkers. Minority Stress Theory 

hypothesizes that exposure to stressors (i.e., experiences of discrimination and 

marginalization) increases vulnerability to developing anxiety and depressive symptoms 

(Meyer, 2003). Given that the intervention provided opportunity to discuss these stressors, 

we might anticipate declines in participant depressive and anxiety symptoms.

We also examined potential treatment moderators because they indicate conditions under 

which treatments are most efficacious, and for whom (Kazdin 2007; Kraemer, Wilson, 

Fairburn, & Agras, 2002). These questions are particularly germane to tests of culturally 

adapted interventions. Acculturation has been found to moderate alcohol treatment 

outcomes; less acculturated Latinxs demonstrate a stronger treatment response to adapted 

MI (for alcohol use) than do more acculturated Latinxs (Carroll et al., 2009; Field & 

Caetano, 2010; Lee et al., 2019). A review of studies on culturally adapted cognitive 

behavior therapy for depression and anxiety (Griner & Smith, 2006; Hall, Ibaraki, Huang, 

Martin, & Sticer, 2016) similarly show that less acculturated individuals have stronger 

treatment response to culturally adapted interventions than more highly acculturated 

individuals. Accordingly, acculturation will be examined as a potential moderator of 

treatment effects on anxiety and depressive symptoms.
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Discrimination was chosen as a moderator because it is an experience that contributes to 

minority stress (Abraido-Lanza, Echeverria, & Florez, 2016; Araújo Dawson & 

Panchandeswaran, 2010; Torres, Driscoll, & Voell, 2012). In the parent trial, among 

participants who experienced higher levels of discrimination at baseline, those who received 

CAMI reported significantly fewer adverse consequences related to alcohol use at 3 months 

follow-up compared to those who received MI (Lee et al., 2019). In this secondary analysis, 

we hypothesized that both conditions (CAMI, MI) would result in reduced anxiety/

depressive symptoms and that CAMI participants would report significantly greater 

improvements in these symptoms compared to MI participants. Our second hypothesis was 

that acculturation and/or discrimination would moderate the relationship between treatment 

condition and depressive/anxiety symptoms at follow up.

Method

Sample and Participant Selection

Participants were recruited by community ads in an urban Northeast region. Participants 

self-identified as first or second-generation Latinx adults, 18-65 years of age, who met 

criteria for hazardous drinking ( ≥ 2 heavy drinking occasions/month of ≥ 4/5 drinks per 

occasion, females/males), National Institute on Alcohol Abuse and Alcoholism [NIAAA], 

2006) and were not in alcohol treatment. Exclusion criteria were: active psychotic 

symptoms, evidence of cognitive impairment, and active drug use (4+ times in the month), 

excluding marijuana. The average participant age was 41 years (M = 41.10, SD = 12.23), 

and 63% was male. See Table 1 for descriptive information by condition.

Study Procedures

The study was approved by the University Institutional Review Board and the trial was 

registered with Clinical trials.gov, with identifier NCT (01996280). Latinxs who met criteria 

for heavy drinking responded to newspaper advertisements to participate in a health 

education study on the effects of alcohol on their health (Lee et al., 2019). A total of 624 

Latinxs were screened to determine study eligibility (consumed 4/5 drinks/occasion, female 

or male, respectively) and a total of n=296 were enrolled (n=187 did not meet inclusion 

criteria, n=103 did not show up, n=38 not interested). At 6-months follow-up, there were 

n=234 participants (79%) who completed assessments, and at 12-months, there were n=222 

who completed assessments (75%) (Figure 1). Data collection on baseline level of anxiety 

symptoms was started approximately one month after the RCT was launched. All 

questionnaires were translated and readily available to study staff who were all Spanish 

bilingual, prior to meeting participants.

All participants completed a baseline assessment and then received one of two intervention 

conditions (CAMI or MI). Approximately one-third (32%) of all participants received the 

intervention in Spanish. There were no differences in language delivery by condition (MI in 

Spanish, 32.7%; CAMI in Spanish, 31.5%). CAMI participants completed two measures 

(Acculturation Stress and Drinking Behavior Scale, selected items from the Hispanic Stress 

Inventory (Cervantes, Padilla, & Salgado de Snyder, 1991) that MI participants did not 

complete. These questions assessed stressors and a distinguishing characteristic of the 
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CAMI was to focus on stressors. Thus, to minimize a “priming” influence (i.e., thinking 

about stress during baseline assessment) these measures were not administered to MI 

participants. Yet, if stressors were raised by MI participants, study therapists discussed them 

in a non-judgmental and curious way. They did not offer the study component on stressors 

that was designed for the CAMI condition. Follow-up assessments were conducted in person 

or by phone at 6 and 12 months.

Study Interventions—Both MI and CAMI were delivered in a single face-to-face session 

designed to last between 60 and 75 minutes. Other publications offer additional detail on the 

interventions (Lee et al., 2016; Lee et al., 2018). Both conditions were manualized 

treatments delivered by bilingual therapists.

Motivational interviewing (MI).: The MI included four major elements: (1) building 

rapport and asking about pros and cons of drinking, (2) discussing their values and goals, (3) 

exploring normative feedback about their drinking levels and consequences, and (4) 

collaboratively reviewing an alcohol-related change plan with ideas on how to involve the 

support of significant others. If participants referred to stressful experiences, these were 

discussed, but these were not elicited.

Culturally adapted MI (CAMI).: As part of the adaptation, therapists elicited and 

discussed client thoughts and feelings around the stressor. Specifically, the therapist was 

trained to elicit and to discuss stressors that had been assessed during the baseline, by 

asking, “You have told us that in the past, you have had thoughts of drinking in response to a 

stressor, such as: “Some people dislike me because I am Hispanic”; or “It bothers me that 

family members I am close to do not understand my new values”. It was hypothesized that 

by doing so, client self-exploration would generate new thoughts about ways to address their 

social stressors in healthier ways other than drinking. Using the MI Elicit-Provide-Elicit 

approach, after asking clients to reflect on a stressful event that led to heavy drinking, 

therapists elicited their client’s expectancies about how drinking would alleviate their mood, 

provided information about the physiological effects of drinking, and further discussed 

participant responses and thoughts about how to address their response to the stressful event 

in ways that did not involve drinking.

Treatment delivery supervision and training fidelity.

The eleven study therapists (5 female, 6 male) were all Master’s level graduate students 

(social work, psychology) who received 16 hours of training in MI (including role plays and 

demonstration of MI principles), and an additional 16 hours learning the manualized MI and 

CAMI. Training included practice of each component in Spanish and English, including 

forming reflections in Spanish. The MI study therapists met with the first author in 

supervision meetings weekly and reviewed audiotapes of their treatment sessions. An 

objective third-party rater system (Motivational Interviewing Treatment Integrity coding 

system [MITI; Moyers, Martin, Manuel, Miller, & Ernst, 2010]) was used to monitor 

treatment fidelity in Spanish and English. The MI trainer (first author) trained 5 Spanish 

bilingual members of the study team to code MI transcripts in Spanish and in English using 
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the MITI. Sixty-six percent of all sessions were MITI coded using the MITI, exceeding the 

recommended 20% (Miller & Rollnick, 2014).

MITI data indicates that MI delivered in Spanish and in English, across all coders, met 

competency thresholds as established in the MITI (Moyers et al., 2010). MITI codes were 

lower in Spanish than in English, indicating that MI was delivered with greater treatment 

fidelity in English; this reflects that nearly all study therapists were not native-Spanish 

speakers (Empathy, Spanish (M=4.27, SD=.33), English (M=4.59, SD=.34), t (33) = 2.77, p 
= .009), evocation, Spanish, (M=4.34, SD=.38), English (M=4.69, SD=.09); t (33) = 2.4 p 
= .02), collaboration, Spanish (M=4.24, SD=.42); English (M=4.56, SD=.4); t (33) = 2.31 p 
= .03), autonomy/support, Spanish (M=4.22, SD=.43); English (M =4.52, SD=.32); t (33) = 

2.36, p = .02). The inter-rater reliability was calculated using the intraclass correlation 

coefficient (ICC), a more conservative measure of inter-rater reliability than other measures 

because it accounts for differences between raters (Pierson et al., 2007). The MITI ICCs 

were: Empathy (.69), Evocation (.80), Collaboration (.33), and Autonomy/Support (.80). 

The MITI ICC for MI-Adherent behaviors was .81. Cichetti’s (1994) categorization system 

classifies .75-1.00 = excellent, .60-.74 = good, .40-.59 = fair, and below .40 = poor.

Measures—We only describe measures used in the current analyses.

Demographics.: Income was categorized into above and below the Federal Poverty Level 

for 2012 (United States Department of Health and Human Services (USDHHS; 2013)). To 

assess effects of U.S. residency, place of birth was categorized as: Foreign-born (born 

outside U.S. and Puerto Rico), Puerto-Rican Born, and U.S. Mainland Born.

Center for Epidemiologic Depression Scale (CES-D ; Radloff, 1977).: The CES-D 

assessed level of depressive symptoms at baseline and follow-ups. Items are scored on a 

four-point Likert scale (0 = none of the time, 3 = most or all of the time). Scores range from 

0 to 60; higher scores indicate more severe depressive symptoms. The standard cutoff score 

indicating higher risk and the need to screen for clinical depression (including in studies that 

sampled Latinxs), is a score of ≥ 16 (Caetano, 1987; Lewinsohn, Seeley, Roberts, & Allen, 

1997; Posner, Stewart, Marin, & Perez-Stable, 2001; Tsai, Pole, Levenson, & Munoz, 2003). 

Reliability for the entire sample was Cronbach’s α= 0.92 and for Spanish speaking (α= 

0.92) and for English-speaking (α= 0.92) participants. The CES-D was collected at baseline 

(α = .91), 3 months (α = .93), 6 months (α = .92), and 12 months (α = .92).

Beck Anxiety Inventory (BAI; Beck, Epstein, Brown, & Steer, 1988).: The BAI assessed 

anxiety symptoms at baseline and follow-ups. Respondents are asked to identify how much 

they were bothered by each anxiety-related symptom during the previous month and the 21 

items are rated on a four-point Likert scale (0 = not at all, 1 = mildly, but it didn’t bother me 

much, 2 = moderately, it wasn’t pleasant at times, 3 = severely, it bothered me a lot). The 

cutoff score indicating higher risk for anxiety disorders is ≥ 12 (Beck et al., 1988). The BAI 

is a widely-used measure of anxiety and is available in many languages, including English 

and Spanish. Beck et al. (1988) found a test-retest reliability of .75 and reported a high level 

of internal consistency (α = .92). Reliability for the entire sample was α = 0.95 and for 

Spanish speaking (α= 0.94) and for English-speaking (α= 0.94) participants. Among our 
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sample, the internal consistency was excellent (α = 0.95). The BAI was collected at baseline 

(α = .94), 3 months (α = .93), 6 months (α = .95), and 12 months (α = .94).

Short Acculturation Scale for Hispanics (SASH; Marin, Sabogal, Marin, Otero-
Sabogal, & Perez-Stable, 1987.: The SASH is a 12-item self-report measure that assesses 

acculturation across three domains: 1) language preference in different contexts (e.g., “In 

general, what language do you usually speak at home?”); 2) language preference in different 

media (e.g., In what language is the T.V. program you usually watch?”); and 3) ethnicity of 

social relations (e.g., Your close friends are…”). For the first two domains, item responses 

are: 1 = Only Spanish, 2 = More Spanish than English, 3 = Both equally, 4 = More English 

than Spanish, and 5 = Only English. For Ethnic/Social relations, response options are: 1 = 

All Latino/as, 2 = more Latino/as than Americans, 3 = About half and half, 4 = more 

Americans than Latino/as, 5 = All Americans). Higher total scores (sum of 12 items) for the 

entire scale reflect higher acculturation levels (Ellison, Jandorf, & Duhamel, 2011; Marin et 

al., 1987; Vella, Ontiveros, Zubia, & Bader, 2011). Reliability for the entire sample was 

Cronbach’s α= .92 and for the Spanish-speaking (α=.88) and for English-speaking (α=.83) 

participants. The SASH was collected at baseline.

Everyday Discrimination Scale (EDS; Williams, Yu, Jackson, & Anderson, 1997).: The 

EDS is a measure that asks participants to rate how often they experienced discrimination in 

the past 12 months with 4-point Likert scales (1 = never, 4 = often). Reliability for the entire 

sample was Cronbach’s α = 0.87 and for Spanish-speaking (α=.91) and for English-

speaking (α=.85) participants. The EDS was collected at baseline (α = .87) and at 12 

months (α = .88).

Data Analytic Strategy

IBM SPSS, Version 25.0 (IBM Corp., 2017) Statistics for PC was used for analyses. 

Variables were assessed for distributional assumptions of normality and for regression 

assumptions. Baseline differences on demographic characteristics, variables used as 

moderators, depression and anxiety symptoms were examined with t tests for continuous 

variables and with x 2 for dichotomous variables (Table 1). Correlations among study 

variables were used to evaluate whether there were issues with multicollinearity (r ≥ 90; 

Table 2). We tested whether the responses were missing completely at random (MCAR) 

using Little’s (1988) MCAR test in SPSS. Findings showed that the missing responses were 

MCAR and should not have an impact on the analysis, χ2 (241, N = 296) = 269.80, p = .10.

Analyses of primary aims.—Two separate piecewise time-series generalized estimating 

equations (GEE; Liang & Zeger, 1986) models were used to examine whether levels of 

anxiety and depressive symptoms were significantly different between baseline assessment 

and each follow-up time point (3, 6, and 12 months). Treatment condition, discrimination, 

and acculturation were included as independent variables in the moderation models (Baron 

& Kenny, 1986) while controlling for variance attributable to demographic characteristics by 

covarying gender, place of birth, age, and income. GEE analyses examined the main effect 

of treatment condition (MI, CAMI), the piecewise effect of time (3, 6, and 12 months with 

baseline as the reference) and each two-way condition x time interaction (Table 3). 
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Depressive symptom outcomes were analyzed with a GEE model with normal distribution 

and identity link function. Anxiety outcomes were examined using GEE models with a 

binomial distribution and logit link function. The Wald statistic was used for significance 

testing of model coefficients.

Moderation analyses.: GEE models were used to test the hypothesis that baseline 

acculturation and everyday discrimination would moderate the effects of treatment condition 

on anxiety and on depressive symptoms. When models were run with gender and place of 

birth as moderators they were insignificant. To the GEE models described above, the 

following terms were added: the main effect of the moderator, the three two-way interactions 

of Moderator x Each Time Point, the two-way interaction of Moderator x Condition, and the 

3 three-way interactions of Moderator x Condition x Time (see Table 4). The moderators 

were continuous measures and centered prior to analysis. We describe the nature of the 

interactions in our moderation analyses by examining the models of condition effects on 

outcomes at three levels of the moderator: at the mean, 1 SD above the mean, and 1 SD 
below the mean (Figure 2).

Results

Sample Characteristics

Table 1 presents the baseline demographic characteristics, levels of anxiety and depressive 

symptoms at baseline and follow-up, and sample sizes. At baseline, there were no significant 

differences between MI and CAMI participants on: demographic characteristics; substance 

use (alcohol, marijuana, or other drug use days); covariates; or moderators, in t-tests or chi-

squared tests. Forty-nine percent of the total sample (N=145) was Puerto Rican; 45% (n = 

66) were mainland U.S. born and 54% (n = 79) were born in Puerto Rico. A comparison of 

the three birthplace groups revealed that U.S. mainland-born Latinxs (which included Puerto 

Ricans) had significantly higher levels of acculturation (M = 3.56, SD = .62) than Latinxs 

born in Puerto Rico (M = 2.65, SD = .89) or elsewhere in Latin America (M = 2.66, SD 
= .84), F (2,2) = 47.94, p < .001.

Table 2 presents the correlation matrix for the continuous variables in the study. Everyday 

Discrimination was significantly associated with greater anxiety and depression at all time 

points. Acculturation scores was not associated with anxiety or depression with the 

exception of acculturation being significantly correlated with anxiety at 3 months. None of 

the variables used in the same analyses had issues were multicollinear (r = ≥ .90, Tabachnick 

& Fidell, 2001).

Main Effects of Treatment

The primary outcomes measures were levels of anxiety and depressive symptoms. Table 3 

presents the results for the study outcomes using piecewise time series GEE models 

evaluating the effect of Treatment Main Effect on levels of anxiety and depression at each 

time point when compared with baseline assessment after controlling for covariates. Table 4 

presents the results of the moderator analyses when added to the main effects models.
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Anxiety.—Both conditions showed significantly fewer levels of anxiety symptoms at 12 

months compared with baseline after controlling for gender, place of birth, income, 

discrimination, acculturation, and age (Table 3). CAMI participants reported significantly 

fewer anxiety symptoms compared to MI participants at six months after controlling for 

gender, place of birth, income, discrimination, acculturation, and age (Table 4).

Depressive Symptoms.—Both conditions demonstrated significantly fewer levels of 

depressive symptoms at 6 and at 12 months compared with baseline after controlling for 

gender, place of birth, household income, discrimination, acculturation, and age (Table 3). 

CAMI participants reported significantly fewer depressive symptoms compared to MI 

participants at 12 months after controlling for gender, place of birth, income, discrimination, 

acculturation, and age (see Table 4).

Moderator effects

Acculturation.—Acculturation did not moderate treatment effects on depression or on 

anxiety symptoms at any follow-up time points (Table 4).

Everyday Discrimination.—Discrimination did not moderate treatment effects on 

anxiety at any time points (Table 4). At the 12 month follow-up, the three way interaction of 

Condition x Discrimination x Time was significant for level of depressive symptoms (Table 

4). At higher levels of discrimination, those who received the CAMI had significantly lower 

levels of depressive symptoms at 12 months compared with those who received standard MI. 

Figure 2 illustrates the nature of the moderation effect of discrimination on level of 

depressive symptoms at three levels of the moderator: at the mean, 1 SD above and 1 SD 
below the mean.

Discussion

Our first hypothesis, that both conditions (CAMI, MI) would result in reduced anxiety/

depressive symptoms, was supported. The observed reductions in symptoms of anxiety and 

depressive symptoms, from clinical to “normal” functioning levels, indicate a “clinically 

meaningful” result (Beutler & Moleiro, 2001). The baseline average levels of reported 

anxiety symptoms exceeded the cut points to screen for anxiety disorders (≥12, Beck et al., 

1988) and the average level of reported depressive symptoms exceeded the established cut-

points for risk of clinical depression (≥ 16, Radloff, 1977). While all participants declined 

over time on anxiety and depressive symptoms, only CAMI participants decreased from 

above clinical thresholds (baseline) to below clinical thresholds (12 months) for anxiety and 

depression. Similarly, improvements in depressive and anxiety symptoms over 6 months 

were observed among hazardous drinkers in a different clinical trial (Bahorik et al., 2016). 

These findings underscore the importance of addressing depressive and anxiety symptoms 

among heavy drinkers (Bahorik et al., 2016; Satre et al., 2016). Untreated depressive 

symptoms worsen the treatment prognosis for heavy drinkers (Karno & Longabaugh, 2003). 

Thus, interventions that address mental health symptoms among heavy drinkers are 

recommended (Bahorik et al., 2016; Satre et al., 2016). Similarly, it is advisable for 

providers to assess depressive symptoms among individuals with alcohol use disorders 
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because depressive symptoms worsen alcohol treatment outcomes (Karno & Longabaugh, 

2003).

Our hypothesis, that CAMI participants would have greater decreases in anxiety and 

depressive symptoms compared to MI participants, was supported. CAMI participants had 

significantly lower reported symptoms of anxiety at 6 months and significantly lower 

symptoms of depression at 12 months relative to MI participants. The main effect on anxiety 

attenuated after six months. Anxiety symptoms can be a naturally re-occurring response to 

the daily hassles of living adverse conditions characterized by poverty and unemployment. If 

this is the case, a booster session targeting symptoms of anxiety may be needed. Altogether, 

findings suggest that the intervention had additional benefits beyond the primary target 

(reduction of alcohol use and frequency of adverse consequences related to drinking (Lee et 

al., 2019). Effects on depressive symptoms lasted up to one year. It is possible that engaging 

in the CAMI interview helped participants to develop perspectives on their situation, or new 

skills that helped them to combat depressive symptoms longer-term. However, more 

investigation is needed to test this notion.

The improvements in mental health found by this investigation converges with a study that 

randomized psychiatry patients who drank heavily to receive three sessions of MI or a two-

page brochure (Satre, et al., 2016). A secondary analysis found that symptoms of depression 

and anxiety decreased up to six-months among the psychiatry patients who drank heavily 

and who received MI (Bahorick, et al., 2016). Our findings contribute to the emerging 

literature on how people with depressive and anxiety symptoms may respond to treatments 

for alcohol use disorders (Bell, Orford, & Britton, 2015, Satre et al., 2016). Our study 

sampled more men than women (63%), in contrast to prior reports (Satre et al., 2016), 

followed participants beyond 6 months to one year, and used MI as an active treatment 

comparator.

Our second research hypothesis, that acculturation and discrimination would moderate the 

relationship between treatment condition and depressive/anxiety symptoms, was supported 

for discrimination only, in the case of depressive symptoms. Among those who reported high 

levels of discrimination, CAMI participants reported significantly fewer symptoms of 

depression than MI participants, up to one year following intervention. This treatment 

moderation effect suggests that the content of the CAMI intervention, which involved 

discussing social stressors like discrimination, in some way alleviated mental health 

symptoms. The decline over time in depressive symptoms suggests that talking about 

stressors in the context of the MI/CAMI confers mental health benefits.

The Causal Theory of Motivational Interviewing (Miller & Rose, 2009) posits that people 

are more likely to remember their own words. When people heard themselves linking how 

stressors affects their mood, it might have made this association more salient to them, or 

may have activated their awareness of an internal discrepancy between the challenging 

environment and how they would want to cope with it. Also, the CAMI - which prompted 

participants to discuss various stressful situations and how they responded to them – may 

have boosted self-efficacy in a culturally valued way. Asking participants to talk about their 

challenges and how they resolved them may be consistent with the observed Latino cultural 
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value “aguantarse”, or the ability to withstand difficult situations (Añez et al., 2008) and 

with “poner de su parte”, or doing one’s best to improve circumstances (Interian et al., 

2010). This striving and taking personal responsibility to cope with one’s problems is a 

source of pride (Interian et al., 2010) that might boost self-efficacy to change. Future 

interventions with Latinxs might be more impactful if they were strengths-based and focused 

on the cultural appreciation for personal resiliency in the face of adversity.

In contrast, discrimination did not moderate treatment effects on anxiety symptoms. The null 

finding is surprising given that depressive and anxiety symptoms shared 46-56% variance in 

common across time in this study (Table 2). A possible explanation is that we started 

measuring anxiety after the start of the clinical trial, so there were fewer participants in 

whom to analyze anxiety as an outcome. The finding that discrimination moderated 

treatment effects on depression but not on anxiety highlights the need for further research 

investigating within-group differences on discrimination, anxiety, depression, and hazardous 

drinking.

Acculturation did not moderate the relationship between treatment condition and depressive/

anxiety symptoms. This finding contrasted with the parent clinical trial findings showing 

that acculturation was a treatment moderator for alcohol outcomes; CAMI was favored over 

MI specifically among less-acculturated participants (Lee et al., 2018). Why would 

acculturation be a treatment moderator for alcohol but not mental health outcomes? The null 

finding may be due to the fact that unidimensional measurement of acculturation as 

linguistic preference (for media, in social contexts), has been found to be an inconsistent 

predictor of other health outcomes (Abraido-Lanza, Armbrister, Florez, & Aguirre, 2006). 

Thus acculturation should be investigated more broadly than as a measure of linguistic 

preference in health outcome studies. Second, we may not see the effect for acculturation as 

hypothesized because our study sample includes U.S. born Latinxs who are significantly 

more acculturated. Other studies of acculturation and mental health have focused on less 

acculturated individuals (e.g., Interian et al., 2010, Griner et al., 2006). Our findings point to 

the need for further investigation on the relationship between acculturation and health risk 

behaviors across Latinx subgroups to improve the sensitivity of interventions.

Limitations include the fact that the study was conducted primarily with Latinxs in the 

Northeast, so results are of limited generalizability to Latinx communities in other parts of 

the country. Our study is also limited by our measurement of acculturation as linguistic 

preference. That said, our study supports the association of stressors (e.g., discrimination) to 

mental distress. Our study is consistent with the clinical applications of Minority Stress 

Theory (Meyer, 2003), by indicating that targeting such stressors during intervention might 

decrease mental health symptoms. Future studies should examine how changes in heavy 

drinking might impact changes in anxiety/depressive symptoms, as well as the 

interrelationships between symptoms over time, particularly among those with both anxiety 

and depression. Interventions that address underlying factors (i.e. stressful experiences) 

common to alcohol use, anxiety, and depression should also consider these dynamic, 

changing relationships. Given the nature of migration and settlement in the U.S., the 

relationship between anxiety and post-traumatic stress disorder among immigrant Latinxs is 

another important area of inquiry.
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In sum, interventions that include discussion of the social context may contribute to 

improvements in psychological distress. Future interventions for populations who 

experience similar social stressors should address mental health symptoms because doing so 

may improve the impact of treatment on addictive behaviors. MI can be used to help people 

talk about stressors involved in immigration and their response to stressors. Resulting mental 

health benefits extended beyond alcohol outcomes alone.
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Figure 1. 
Consort Flow Diagram
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Figure 2. 
Moderation effects for Discrimination by Depressive Symptoms (CES-D) across 12 months. 

At higher levels of discrimination at baseline, CAMI participants had significantly lower 

CES-D scores compared to MI participants at 12 months.
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