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Abstract

Background—Among Hispanics in the U.S., lower acculturation level has been found to be 

protective against alcohol abuse and depression. However, this relationship may not hold within 

at-risk samples. The prevalence and co-occurrence of hazardous drinking and depressive 

symptoms and their relationship to acculturation were examined among Hispanics enrolled in a 

study to reduce heavy drinking. At enrollment, all participants reported past-month heavy drinking 

(one or more occasions of >4/5 drinks for females/males, and average weekly consumption >7/14 

drinks per week). We explored whether gender moderated the effects of acculturation on 

hazardous drinking and depressive symptoms.

Methods—Participants (N = 100) completed measures at baseline.

Results—Eighty-nine percent of participants met criteria for hazardous alcohol use as assessed 

by the AUDIT and of those, 55% (n=49) also reported elevated depressive symptoms. Of those 

who reported elevated depressive symptoms, nearly all (94%) met AUDIT criteria for hazardous 

drinking. Acculturation was not related to hazardous drinking or depressive symptoms in the full 

sample. Highly acculturated women reported more hazardous drinking than less acculturated 

women. Acculturation was not associated with hazardous drinking in men, but less acculturated 

men reported higher levels of depression than highly acculturated men.

Discussion—Depression should be assessed in alcohol interventions for Hispanics. Alcohol 

interventions should be tailored for acculturation level and gender to improve relevance and 

efficacy. Clinical Trial Registration #NCT01996280.
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INTRODUCTION

According to U.S. Census projections, Hispanics are estimated to comprise up to 30% of the 

country’s population by 2050 (U.S. Census data), and are disproportionately low-income 

and underserved in the mental health care system (Mendelson, Rehkopf, & Kubansky, 

2008). Understanding the prevalence of mood and substance use disorders among Hispanics 

is important to meet mental health needs (Alegría et al., 2007a; Mendelson et al., 2008). 

National surveys have documented a high prevalence of co-morbid mood and alcohol use 

disorders among Hispanics in the U.S. (National Comorbidity Study Replication, Kessler, 

Chiu, Demler, & Walters, 2005; National Epidemiological Survey on Alcohol and Related 

Conditions, Grant et al., 2004). The National Latino and Asian American Survey (NLAAS), 

the first nationally representative study of English and Spanish-speaking Hispanics, found 

high rates of past year mood, anxiety, and substance use disorders. (Alegría et al., 2007a).

Acculturation refers to individual changes that occur as a result of sustained contact between 

two or more distinct cultures, such as changes in ways of speaking or thinking (Berry, 

Trimble, & Olmedo, 1986). A surprising pattern in the vast majority of Hispanic mental 

health literature is that less acculturated immigrants report lower levels of mental disorders 

relative to more highly acculturated Hispanics (i.e., those who speak English well or who are 

U.S. born (Alegría, Canino, Stinson, & Grant, 2006; Alegría et al, 2007a). The fact that 

many immigrants have better mental health despite being more poorly resourced than their 

U.S.-born counterparts, suggests that low acculturation level confers a protective effect 

against poor mental health, possibly through growing up in a country with less exposure to 

discrimination, or through cultural socialization in the country of origin (Alegría et al., 

2007b; Alegría, Sribney, Woo, Torres, & Guarnaccia, 2007c; Canino, Vega, Sribney, 

Warner, & Alegría, 2008). One explanation for this paradoxical finding is the healthy 

migrant hypothesis, which suggests that the paradox results from the selection of healthy 

Hispanic immigrants into the United States (Abraido-Lanza, Chao, & Florez, 2005). Those 

Hispanics who are able to migrate to the U.S. may be selected from the overall population in 

the country of origin for better physical and mental health (Abraido-Lanza, Dohrenwend, 

Ng-Mak, & Turner, 1999).

The National Comorbidity Study Replication (NCS-R) reported that immigrants (51% of 

Hispanic sample) had a lower lifetime risk of having a psychiatric disorder than U.S. born 

individuals, and that risk for any psychiatric disorder among immigrants increased following 

their arrival in the U.S. (Breslau et al., 2007). Studies of foreign and U.S. born Mexicans 

have identified U.S. nativity as a main factor associated with increased use of alcohol and 

drugs (Borges et al., 2011; Grant et al., 2004). A study using NLAAS data found that several 

indicators of acculturation, including longer length of time in the U.S., English language 

preference, and weaker Hispanic ethnic identification were associated with drug use 

disorders (Blanco et al., 2013).

In two separate analyses, a review of the literature on drinking behavior and alcohol-related 

problems among Hispanic adults (Zemore, 2007), as well as an analysis of data of Hispanic 

adults in the U.S. 1995 National Alcohol Survey, results indicated a strong association 

between higher acculturation and increased odds of drinking among women and a weaker, 
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less consistent relationship among men (Zemore, 2005; 2007). Some evidence suggested 

that more acculturated men are more likely to drink (and thus have more alcohol-related 

problems) than less acculturated men (Cherpitel, Borges, & Medina-Mora, 2000; Zemore, 

2007). Other evidence suggested that being highly acculturated and male was associated 

with a lighter drinking pattern (Zemore, 2007). Overall, findings of the Zemore (2007) 

literature review converge with research documenting a more dramatic and consistent 

change in drinking behavior among Hispanic immigrant women following U.S. arrival (e.g., 

Caetano, 1987a; Caetano, Ramisetty-Mikler, & Rodriguez, 2009), possibly due to more 

liberal norms for alcohol among women in the U.S. compared to Latin America (Vaeth, 

Caetano, & Rodriguez, 2012), and changes in social contexts in the U.S. where alcohol is 

available (Caetano, 1987a). Two prevailing theories that have been used to understand the 

relationship between acculturation and substance use and mental health among general 

samples of Hispanic immigrants are sociocultural theory (Room, 1992) and social stress 

theory (Graves, 1967). The sociocultural theory posits that the process of acculturation 

involves adapting behavioral antecedents (e.g. social norms, attitudes, behaviors and beliefs) 

of the receiving country. If the new behavioral antecedents support substance use, 

acculturation would be associated with an increase in use of substances such as alcohol 

(Caetano, 1987b). The stress model maintains that poor mental health (e.g. hazardous 

alcohol use, depressive symptoms) develops when stressors such as perceived 

discrimination, language barriers and poverty, exceed the immigrants’ resources for 

successfully acculturating into the new society (Graves, 1967).

The relationship between acculturation and drinking behavior has been reported in the 

context of national surveys such as the NLAAS and the NCS-R, which aim to track 

prevalence in the general population. Therefore, the extent to which findings on 

acculturation and drinking behavior extend to more at-risk samples, remains less known. 

There have been a handful of studies on Hispanics seeking substance use treatment 

(Alvarez, Olson, Jason, Davis, & Ferrari, 2004; Rojas, Hallford, Brand, & Tivis, 2012), and 

of them, one (Arciniega, Arroyo, Miller, & Tonigan, 1996) examined acculturation. In 1989, 

the U.S. National Institutes of Health launched Project MATCH (Matching Patients with 

Alcohol Disorders to Treatments), to investigate whether different behavioral treatments 

(Cognitive-Behavioral Therapy, Twelve-Step Facilitation, or Motivational Enhancement 

Therapy) were suited to patients with different characteristics, including: severity of alcohol 

involvement, gender, motivation, and psychiatric severity (Project MATCH Research 

Group, 1997). A secondary analysis of Project MATCH did not find any associations 

between acculturation level and drinking behavior, including number of heavy drinking days 

(Arciniega et al., 1996). Of note, the study used an acculturation scale that measured 

adherence to Mexican cultural norms and the Hispanic sample was only 34% Mexican.

Understanding the prevalence, co-morbidity, and etiology of substance abuse and depression 

among a Hispanic at-risk sample is needed given the poorer response to substance abuse 

treatment (Alvarez et al., 2004; Brecht, von Mayrhauser, & Anglin, 2000), including higher 

premature termination rates (see Alvarez et al., 2004, for a review; White, Winn, & Young, 

1998). Hispanics report greater co-occurrence of elevated depressive symptoms and 

hazardous drinking than non-Hispanics (Mendelson et al, 2008; Sleath & Williams, 2004). A 

study that recruited Columbian, Dominican, and Puerto Rican men from U.S. community 
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settings revealed that heavy alcohol use more than doubled the risk of depression (Zayas, 

Rojas, & Malgady, 1998). Further, the co-occurrence of hazardous alcohol use and 

depressive symptoms worsens clinical outcomes (Cooney et al., 2001; Karno & 

Longabaugh, 2003; Hesse, 2009). For example, providers are cautioned to assess depressive 

symptoms among their patients as depressed states may increase risk for poor outcomes after 

alcohol treatment (Cooney et al., 2001; Karno & Longabaugh, 2003). Moreover, Hispanics 

with poor mental health who drink heavily suffer more serious consequences relative to non-

Hispanic whites. Analysis of the NVDRS National Violent Death Reporting System 

revealed higher rates of alcohol dependence were found among Hispanics who completed 

suicide (17%), second only to American Indians and Alaskan Natives (21%), and alcohol 

was found in 40% of all Hispanic suicide completers (Karch, Barker, & Strine, 2006).

The overarching purpose of this study was to clarify the clinical characteristics of an at-risk 

sample of Hispanic heavy drinkers. Our first aim was to examine the prevalence of and 

correlation and co-occurrence between hazardous drinking and depressive symptoms. The 

second aim was to examine the relationship between acculturation level and hazardous 

drinking and depressive symptoms in an at-risk sample. The final aim was to explore 

whether gender moderated the effects of acculturation on hazardous drinking and depressive 

symptoms. Based on the above theories and past studies with general population samples, 

we hypothesized that the relationship between acculturation and hazardous drinking and 

depressive symptoms would be stronger among more acculturated individuals than among 

less acculturated individuals. Given that our sample is more at-risk than the general 

population, we similarly hypothesized that the effects of low acculturation on hazardous 

drinking and depressive symptoms would be attenuated. Moderating effects of gender were 

exploratory.

METHODS

Participants

The sample (N = 100) was recruited as part of an on-going randomized clinical trial testing a 

motivational interviewing intervention delivered to heavy drinking Hispanics. Individuals 

who wanted to learn more about the health effects of their drinking responded to newspaper 

advertisements posted in the local free newspaper (English and Spanish). The study was not 

advertised as treatment for alcohol use disorders. Potential participants were asked the 

general question, “Do you enjoy drinking?” and were then asked how many drinks they 

typically had on one occasion. If their drinking met the following criteria (> 5/4 drinks per 

occasion or > 14/7 drinks per week on average for men/women respectively over the past 30 

days (NIAAA, 2010)), they were enrolled in the study. We chose a general question to 

assess drinking among potential participants because it was perceived to be more open and 

less potentially stigmatizing than an alcohol screening measure that asked about drinking 

consequences. Other study inclusion criteria included: between 18–65 years of age, and self-

identified as Hispanic. Study exclusion criteria: psychotic symptoms, as evidenced by 

hallucinations or delusions, cognitive impairment, as evidenced by inability to understand 

informed consent, and 3rd generation or later Hispanics. Eligible participants completed in-

person assessments, which included the Alcohol Use Disorders Identification Test (AUDIT), 
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a more detailed measure of their drinking behavior and consequences, prior to receiving the 

intervention. The AUDIT was administered only to study enrolled participants to assess their 

level of hazardous drinking. Respondents were given the choice between being interviewed 

and assessed in English or in Spanish. Fifty percent (n = 50) of the respondents chose to be 

interviewed in Spanish. At the time of the study, all of the measures (AUDIT, CES-D, 

SASH) were available in Spanish. Reliability and validity data for the Spanish translations 

are provided in the Measures section, as well as reliability data specific to our study. The 

study was approved by the Institutional Review Board at a university in the Northeast.

Measures

Hazardous drinking—The Alcohol Use Disorders Identification Test (AUDIT;Saunders, 

Aasland, Babor, DelaFuente, & Grant, 1993) was used at baseline to measure level of 

hazardous drinking. The AUDIT is a widely used 10-item screening questionnaire that asks 

about the quantity and frequency of alcohol use, alcohol-related negative consequences, and 

a few indices of dependence (Saunders et al., 1993). The total score was used to describe 

participants’ alcohol use severity at baseline and was used in analyses as the continuous 

hazardous drinking score. Sample items include questions about quantity of alcohol 

consumed: “How many drinks containing alcohol do you have on a typical day when you 

are drinking? and consequences: “How often during the last year have you had a feeling of 

guilt after drinking”. AUDIT total scores > 8 for men and > 6 for women indicate hazardous 

drinking, (Saunders et al., 1993), with higher scores (> 15 for men; > 13 for women) 

suggestive of probable alcohol use disorder. The AUDIT was originally intended to be valid 

in different cultures (Saunders et al., 1993), and has been translated and used with Spanish–

speaking populations (Babor, La Fuente, Saunders, & Grant, 1992). In fact, only questions 

that could be translated, “literally and idiomatically” into multiple languages, were included 

in the AUDIT (Saunders et al., 1993, p. 799). The AUDIT has been found to perform 

equally well (e.g., differentiating between alcoholics and non-drinkers) across countries, 

including Mexico (Saunders et al., 1993; Steinbauer et al., 1998; Volk et al., 1997). That 

said, because the original AUDIT validation study included Mexicans only, further 

investigation on the validity of the Spanish-translated AUDIT (Reinert & Allen, 2007) for 

different ethnic subgroups, such as Puerto Ricans, is warranted. For example, in a 

comprehensive review of international studies using the AUDIT (Spain, n = 5 studies; 

Meneses-Gaya, Zuadi, Loureira, & Crippa, 2009), none reported the validity of the Spanish-

translated AUDITs. With respect to the internal consistency reliability of the AUDIT in 

different countries, estimates are high, ranging between 0.80–0.83 (Meneses-Gaya et al., 

2009; Reinert & Allen, 2008). However, future research is needed to be able to conclusively 

suggest optimal cut-points for AUDIT for different populations (Reinert & Allen, 2007). For 

example, low acculturation may diminish the ability of AUDIT to detect hazardous alcohol 

use (Cherpitel, 1999; Cherpitel & Borges, 1999). Among our entire study sample, internal 

consistency reliability was high (α = 0.85). Reliability coefficients were similar for Spanish-

speaking (α = 0.81, n= 47), and for English-speaking (α = 0.87, n = 52).

Acculturation—The Short Acculturation Scale for Hispanics (SASH; Marin, Sabogal, 

Marin, Otero-Sabogal, & Perez-Stable, 1987) 12-item scale assesses acculturation by means 

of three subscales: Language use (English or Spanish-speaking preference, 5 items; sample 
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item: “In general, what language(s) do you usually speak at home?”), media preference (3 

items, sample item: “In what language(s) are the T.V. programs you usually watch?”), and 

ethnic and social relations (4 items, sample item: “your close friends are…”). Responses to 

each statement use a 5-point Likert scale where 1 = only Spanish and 5 = Only English 

(1=All Latinos/Hispanics and 5= All Americans regarding the Ethnic/Social relations 

subscale). Higher scores indicate higher acculturation levels; a score of three has been 

established as the cutoff for differentiating low versus highly acculturated Hispanics (high 

acculturation > 3; low acculturation < 3; Marin et al., 1987; Ellison, Jandorf, & Duhamel, 

2011; Vella, Ontiveros, Zubia, & Bader, 2011). The SASH has good to excellent criterion 

validity, with Cronbach’s alpha = .92 for the entire scale and alpha coefficients ranging 

between.78 and .90 for the subscales (Marin et al., 1987). A validation study sampled 

Hispanic (n=363) and non-Hispanic (n=228) Whites, and revealed differentiation of 

responses on the sash between first and second generation Hispanics, positive correlations 

with length of U.S. residency, negative correlations with age of U.S. arrival, and 

differentiated between the two ethnic subgroups (Marin et al., 1987). However, the sample 

was mainly Mexican-American, so generalizability of results were limited (Marin et al., 

1987). Further, it was not specified what percentage of the sample responded to the SASH in 

Spanish. The SASH has been used with Spanish and English-speaking participants and the 

alpha reliabilities reported for both populations have been similar to those reported by Marin 

et al., 1987. For example, a study of cancer screening beliefs among Hispanics (91% 

Spanish-speaking) revealed alpha reliabilities of .89 for the entire SASH scale (Ellison et al., 

2011). Among our entire study sample, internal consistency reliability was excellent (α = 

0.93). Reliability coefficients were similar for Spanish-speaking (α = 0.86), and for English-

speaking (α = 0.82) participants.

Depressive symptomology—Center for Epidemiologic Studies Depression Scale (CES-

D; Radloff, 1977) assessed level of depressive symptoms over the prior week, including the 

day of administration. Items are scored on a four-point Likert scale (0 = rarely or none of the 

time, 3 = most or all of the time). Sample items include: “I was bothered by things that 

usually don’t bother me”, and “I felt like I could not shake off the blues even with help from 

my family or friends”. Possible scores range from 0 to 60, with higher scores indicative of 

more severe depressive symptoms. Past research, including research on Hispanics, has used 

a score of 16 or greater (Caetano, 1987a; Zayas et al., 1998) to indicate risk for clinical 

depression (Lewinsohn, Seeley, Roberts, & Allen, 1997; Posner, Stewart, Marin, & Perez-

Stable, 2001; Tsai, Pole, Levenson, & Munoz, 2003). CES-D scores of 0–9 suggest no 

depression, 10–15 are suggestive of minimum or mild risk, 16–24 suggests moderate risk, 

and those above 24 are suggestive of severe risk for major depression (Radloff, 1977). In 

English, the CES-D has high internal consistency (α = 0.85) (Radloff, 1977), as does the 

Spanish translation (α = 0.88; Roberts, 1980). Studies investigating the validity of the CES-

D have been mixed, with most studies supporting its cross-cultural validity. The CES-D has 

been validated in multiple languages, including Spanish (Ruiz-Grosso et al., 2012). Spanish-

speaking women enrolled in a health education study (Peragallo, Gonzalez-Guarda, 

McCabe, & Cianelli, 2011) responded similarly to the CES-D items, even after controlling 

for their level of depression (McCabe, Vermeesch, Hall, Peragallo, & Mitrani, 2011). 

However, another international study of smokers (N=13,629) revealed a different factor 
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structure for English compared to Spanish-speaking participants, the latter group endorsing 

an Anxious/Somatic factor that was not endorsed by English speakers (Leykin, Torres, 

Aguilera, & Munoz, 2011), suggesting that the validity of the CES-D across different 

languages and cultural groups needs further investigation. In this study, for the entire 

sample, internal consistency reliability was excellent (α = 0.91). Reliability coefficients 

were similar for Spanish-speaking (α = .090) as well English-speaking (α = 0.92) 

participants.

Analysis

In preliminary analyses, we used Pearson product-moment correlations and chi-square tests 

to examine the correlation between and co-occurrence of hazardous drinking and depression. 

General linear modeling (GLM) was used to examine the effect of acculturation on 

hazardous drinking and depressive symptoms. We specified an interaction term (gender x 

acculturation) to test whether gender moderated the relationships between acculturation and 

hazardous drinking and depressive symptoms. We then used simple effects tests to follow up 

significant interactions and identify patterns of differences by gender. Alpha was set at .05 

for hypothesis testing. Variables were not centered prior to running analyses because these 

analyses focused on variables at a single time point.

RESULTS

Participant characteristics

Detailed participant demographic characteristics are reported in Table 1. The average 

AUDIT score in this sample was 17.6 (SD = 9.00). Eighty-nine percent (n=89) of all 

participants (N=100) were hazardous drinkers and nearly 60% (n=58) of all participants met 

AUDIT criteria for probable alcohol use disorder. In the 90 days prior to study participation, 

both men and women reported high weekly drinking levels, and men consumed significantly 

more alcohol than women (men, M = 46 drinks/wk., SD = 48.53; women, M = 28 drinks/

wk., SD = 29.51), t (91.28) = 2.29, p = .024, Cohen’s d = .48. In the 90 day window, women 

averaged 31% heavy drinking days (SD=24.3), and men averaged 40% heavy drinking days 

(SD=32.98), t (80.23) = 1.58, p = .118, Cohen’s d = .35. The average CES-D score was 

19.02 (SD = 12.73). Overall, slightly more than half of participants scored at or above the 

CES-D cut point (> 16) for probable major depressive disorder (females, 54.5%; males, 

51%).

Correlation, co-occurrence, and prevalence of depressive symptoms and hazardous 
drinking

AUDIT scores were highly correlated with CES-D scores (r = .59, p < .001), sharing 35% of 

variance. Eighty-nine percent (89%) of participants met criteria for hazardous alcohol use as 

assessed by the AUDIT. Chi square analyses of those who met AUDIT criteria for 

hazardous use indicated that 55% (n = 49) also reported elevated depressive 

symptomatology, x2 = 3.03, p = .08. Of those who reported elevated depressive symptoms 

(> 16), nearly all (94%, n = 49) met AUDIT criteria for hazardous drinking, x2 = 3.03, p = .

08.
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Relationship between acculturation, hazardous drinking and depressive symptoms

In the full sample, no significant association was found between acculturation (continuous 

SASH score) and either hazardous drinking (r = .03, p = .76) or depressive symptoms CES-

D (r = .11, p = .28).

Gender as a moderator of the relationship between acculturation, hazardous drinking, and 
depressive symptoms

Using t-tests, we did not find any significant differences between men and women on level 

of acculturation, hazardous drinking (AUDIT), or level of depressive symptomatology (see 

Table 1). GLM modeling to investigate the moderating effects of gender revealed a 

significant interaction (F (1, 96) = 6.32, p < .05, η2 = .06) for hazardous drinking, as well as 

a significant acculturation by gender interaction (F (1, 96) = 3.96, p < .05, η2 = .04), for 

depressive symptoms. Simple effects tests for AUDIT demonstrated significant differences 

between low and high-acculturated women (F (1, 96) = 10.84, p < .01, η2 = .11). More 

acculturated women reported higher AUDIT scores than less acculturated women. (See 

Figure 1). Furthermore, simple effects tests for CES-D revealed statistically significant 

differences between low and high-acculturated men (F (1, 96) = 4.84, p < .05, η2 = .05); less 

acculturated men reported higher CES-D scores than more acculturated men. (See Figure 2).

DISCUSSION

The present study helps to clarify the clinical picture of an at-risk group of Hispanic heavy 

drinkers. With regard to the first study aim, we found that more than half of both women and 

men reported elevated depressive symptoms, and a high co-occurrence of hazardous 

drinking and depressive symptoms. These findings are in line with estimates of depressive 

disorder found among Hispanic males (44%) and females (73%) in alcohol treatment 

(Hesselbrock, Hesselbrock, Segal, Schuckit, & Bucholz, 2003). Hazardous drinkers are 

typically targeted for brief alcohol interventions in medical and health care settings for 

several reasons. Hazardous drinking has been associated with negative social and physical 

consequences, including: alcohol impaired driving (Naimi et al., 2003), interpersonal 

violence and injury (NIAAA, 2000; Gmel, Givel, Yersin, & Daeppen, 2007), liver disease 

and cirrhosis mortality (Singh & Hoyert, 2000), and is related to other unhealthy behaviors, 

such as reckless behavior and low rates of physical activity (Laatikainen, Manninen, 

Poikolainen, & Vartiainen, 2003). In national surveys in Finland and in the U.S. (1984 

National Alcohol Survey), those who drank higher than recommended amounts of drinking 

at one time had higher mortality rates than those who did not (Laatikainen, Manninen, 

Poikolainen, & Vartiainen et al., 2003; Rehm, Greenfield, & Rogers, 2001). Hazardous 

drinking also increases the likelihood of developing problems with drinking (Dawson, 

Pulay, & Grant, 2010). As a larger percent of the population (25%) experience hazardous 

drinking compared to those who have an alcohol abuse or dependence disorder (4%) (Grant 

et al., 2004; Dawson, Grant, Stinson, & Chou, 2004), targeting hazardous drinkers would 

have a high public health impact by assisting individuals before they need costly specialized 

treatment for substance use disorders. For example, Verrill and colleagues (2009) 

demonstrated that abstinence from alcohol, even after being diagnosed with late stage liver 

failure, can help increase long term survival (72% for alcohol-abstinent patients; 44% for 
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patients continuing to drink). The need to intervene with hazardous drinkers is even more 

acute for Hispanics, who report higher rates of hazardous drinking (Chartier & Caetano, 

2010). In short, our findings highlight the need to screen Hispanic patients for hazardous use 

and early intervention.

One recommendation is to provide an integrated, coordinated approach to screen and 

intervene with both hazardous alcohol use and poor mental health (Lydecker et al., 2010). 

Such an approach might be particularly effective in providing needed care to Hispanics, who 

are less likely to seek help for their poor mental health than non-Hispanics (Mendelson et 

al., 2008; Richardson cited in Breslau, Kendler, Su, Gaxiola-Aguilar, & Kessler, 2005, p. 

325). Programs that address all patient needs instead of one single disorder can minimize 

patient burden by making it easier to access care in one place (Drake, Mueser, Clark, & 

Wallach, 1996; Mueser, Noordsky, Drake, Fox, & Barlow, 2003).

The high co-occurrence of hazardous drinking and elevated depressive symptoms that we 

found in this at-risk sample suggests that clinical depression should be assessed in the 

context of alcohol interventions for Hispanics. Under-treatment of depression in substance 

abusing individuals is common (Nunes & Levin, 2004; Young, Klap, Sherbourne, & Wells, 

2001). Offering treatments that address both hazardous drinking and depression is important 

because untreated depression may increase the likelihood of poor outcomes following 

alcohol treatment (Cooney et al., 2001; Karno & Longabaugh, 2003).

With regard to the second study aim, we did not find any unmoderated relationships between 

acculturation level and hazardous drinking or depressive symptoms, consistent with Project 

MATCH, which studied Hispanics in treatment (Arciniega et al., 1996). Among men in the 

general population, the relationship between acculturation and alcohol/drug use is not as 

consistent as among women. Therefore, the non-significant effects of acculturation on 

hazardous drinking or depressive symptoms in our study overall may be driven primarily by 

the fact that our participants were predominately male. The lack of association between 

acculturation and mental health problems in this study is consistent with studies of Latino 

clinical samples and points to the need to broaden the study of acculturation, which is 

typically investigated as a unidimensional process, measured by a single construct, such as 

language preference. The current study did not consider the dual-axis model of 

acculturation, which views enculturation as a process that simultaneously occurs with 

acculturation (Gonzalez, Fabrett, & Knight, 2009). Doing so would help identify potential 

underlying mechanisms through which adaptation to the U.S. culture relates to mental health 

problems. Our findings, though limited by the lack of inclusion of enculturation as a 

measure in the original study (e.g., ethnic identity), demonstrate the importance of looking 

beyond acculturation alone to explain risk behaviors.

Our third study aim explored whether gender moderated the association between 

acculturation and hazardous drinking. The normally protective effects of low acculturation 

on heavy drinking were found for women only. That is, among women heavy drinkers but 

not among men, being less acculturated was associated with less drinking. One explanation 

may be related to the low base rates of alcohol use among women in Latin America (Canino 

et al., 1987; Medina-Mora et al., 2005). Traditional gender role norms in Latin America 
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promote abstinence for women, but view drinking as permissible for men (Arciniega, 

Anderson, Tovar-Blank & Tracey, 2008; Arciniega et al., 1996; Caetano, Ramisetty-Mikler, 

& Rodriguez, 2009; Nielsen, 2000; Welte & Barnes, 1995). Hispanics in the United States 

reported more strict attitudes towards alcohol use for women than those reported for men; 

these attitudes were stricter also than those endorsed by non-Hispanics for non-Hispanic 

women (Caetano, 1984).

Cultural prohibitions against female drinking may also persist after immigration. National 

surveys indicate that rates of alcohol consumption among Hispanic females (Caetano & 

Medina-Mora, 1988) remain low even after years of U.S. residency. On average, study 

participants had lived in the U.S for over 20 years. The more highly acculturated of these 

women in the sample reported significantly higher levels of hazardous drinking, more in line 

with the drinking of non-Hispanic American women. Other research reports increased 

alcohol use among Hispanic women in the U.S. (Zemore, 2007), possibly due to increased 

access to places where alcohol is consumed and more liberalized norms (Caetano, 1987b). 

The use of the dual-axis model of adaptation to U.S. culture can advance the field by 

providing a more refined perspective on the link between acculturation and a range of 

psychological outcomes and problem behaviors, mainly by highlighting potential protective 

effects of culture and how risk for poor mental health increases as the protective effects 

attenuate over time. Although the role of gender is not specified by the sociocultural theory, 

the shift in gender norms around alcohol between many Latin American countries and the 

U.S. (Room, 1992), may aid in the interpretation of our findings among women. For 

example, even in the U.S., alcohol norms differ for men vs. women, but how much they 

differ in the U.S. is less pronounced than how much they differ in their country of origin. 

Similarly, according to the dual axis model, the shift in gender norms around alcohol 

between many Latin American countries and the U.S., are hypothesized to increase the risk 

of substance use, particularly for females (Gonzalez et al., 2009).

Among men in our study, acculturation level was not associated with hazardous drinking, 

consistent with national surveys of Hispanic men in the general population (Zemore, 2007). 

One possible explanation for the lack of change observed in male drinking with 

acculturation to the U.S. may be that drinking among Hispanic males is expected and 

allowed regardless of being in Latin America or in the U.S. In fact, drinking heavily and 

tolerance to the effects of alcohol has been considered a demonstration of masculinity in the 

Hispanic culture (Madsen, 1964; Fiorentino, Berger, & Ramirez, 2007; Panitz, McConchie, 

Sauber, & Fonseca, 1983; Arcinienga et al., 2008). Hispanic males who endorsed high 

machismo and low self-esteem and who were less educated reported significantly more 

drinking (Neff, Prihoda, & Hoppe, 1991). However, non-Hispanic males who endorsed this 

strong male orientation reported more drinking regardless of their educational or self-esteem 

levels, suggesting that this idea is not specific to Latino culture. Moreover, a factor analysis 

of the more recent machismo measure (Arciniega et al., 2008), revealed a multi-dimensional 

concept that included more traditional “masculine” behaviors such as preference for 

dominance and control, as well as “cabellerismo,” or an interpersonal orientation that 

included connection and the importance of family involvement. Future research should 
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explore the meaning of machismo among Hispanic men of different socioeconomic 

backgrounds, and how that might influence drinking behaviors.

We then explored whether gender moderated the effects of acculturation on reported 

depressive symptoms. The normally protective effects of low acculturation to the U.S. 

culture on mental health reported in our Hispanic sample were not found for either men or 

women. In fact, women reported an average level of depressive symptoms that exceeded the 

clinical cut point for probable clinical depression, suggesting that heavy drinking Hispanic 

women express elevated depressive symptoms regardless of acculturation level. This pattern 

is consistent with studies reporting that (Hispanic and non-Hispanic) women who abuse 

substances in general report more serious levels of psychological and social problems than 

men (Alvarez et al., 2004; Rojas et al., 2012; Hesselbrock et al., 2003).

In this heavy drinking sample, less acculturated men reported significantly higher levels of 

depressive symptoms than more acculturated men. Depression has been identified as a risk 

factor for drinking among Hispanic men (Kail, Zayas, & Malgady, 2000; Vasquez, 

Gonzalez-Guarda, & DeSantis, 2011) and those who are less acculturated may be at even 

greater risk. Consistent with social stress theory (Graves, 1967), one explanation may be 

related to unique aspects of our study sample. On average, study participants resided in the 

U.S. for over 20 year and reported low income and educational levels, and high 

unemployment rates. Lack of upward mobility and integration into mainstream society may 

increase vulnerability to depression (Alcantara, Chen, & Alegría, 2014; Kail et al., 2000; 

Murphy & Mahalingam, 2006). The patterns observed in this study suggest that our 

participants may be marginalized, which may increase their risk for depression. It has also 

been hypothesized that traditional role changes, such as no longer being the sole provider, 

for men raised in a society that values traditional gender roles may cause stress that 

predisposes men towards drinking (Neff, 2001; Torres, 2010), and these same stressors may 

also increase depression. Mills and Caetano (2012) found that stress levels were highest 

among the least acculturated Hispanic men. Taken together, the social stress theory may 

offer some insight as to why less acculturated male participants reported higher levels of 

depressive symptoms. Because we did not measure the participant’s socioeconomic status at 

the time of U.S. arrival, nor their level of stress, it is beyond the scope of our present study 

to investigate these possibilities.

A last possible explanation for our findings may have to do with our study composition, 

which was nearly half Puerto Rican (45%). The protective effects of lower acculturation on 

mental health and substance use have been most consistently observed among Mexicans 

(Alegría et al, 2006; Alegría et al., 2008, Alegría et al., 2007b). In fact, higher rates of 

depression and substance use have been documented among Puerto Ricans, relative to other 

Hispanic groups in general population studies (Alegría et al., 2007a; Kail et al., 2000). As a 

U.S. territory for over a century, Puerto Ricans have a unique migratory history compared to 

other Hispanic groups. Despite having U.S. citizenship, evidence suggests that Puerto Rican 

migrants continue to be perceived as second-class citizens and experience discrimination 

(Alegría et al., 2008; Morales, 1986; Harper-Dorton & Lantz, 2007), even as the process of 

acculturation occurs (Caban-Owen, 2009). Additionally, female Puerto Ricans, many of 

whom are the heads of households, lose social ties upon arrival to the mainland U.S., 
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thereby exacerbating stress (Canino et al., 1987). Understanding the co-morbidity of heavy 

drinking and depression can help tailor clinical treatment for Puerto Ricans. Despite having 

higher levels of education than other Hispanic national groups, Puerto Ricans with poor 

mental health are less likely to stay in substance abuse treatment (Guerrero, Cepeda, Duan, 

& Kim, 2012). Issues of substance use and depression need to be addressed especially in the 

context of understanding current social stressors due to acculturation when working with 

Puerto Ricans.

In our secondary analysis of clinical data from a randomized trial, examination of adaptation 

to U.S. culture and drinking behavior was not an a-priori aim. As we did not assess ethnic 

identity (the core aspect of enculturation; Gonzalez et al., 2009), we were unable to infer 

how acculturative and enculturative processes (underlying the “dual axis” model) might 

explain our findings (Gonzalez et al., 2009). Future studies should include measures of 

enculturation to better explain which strategies people use to adapt to the U.S. culture, and 

which adaptive strategies are associated with adaptive or mal-adaptive health outcomes 

(Gonzalez et al., 2009). Other limitations include our cross-sectional design, which does not 

permit understanding of the temporal ordering of hazardous drinking and depression. In our 

randomized trial, we needed to reduce response burden and thus gave shorter measures 

indicating risk for alcohol disorders and clinical depression, not full diagnostic interviewers. 

The small number of women in the study limits interpretability of the data. Finally, our 

study generated data that support the reliability of the translated measures used. Although 

our study did follow translation and back-translation procedures as outlined by Breslin 

(1986), we do not have quantitative validity data to report on the meaning of each item for 

participants. Future research should focus on investigating the validity of translated 

measures used with Spanish-speakers; this is a limitation in the field generally. Despite these 

limitations, in contrast to most extant research with general population samples, our study 

helps to clarify the clinical picture of an at-risk sample of Hispanics who drink at hazardous 

levels. In addition, to our knowledge this is among the first studies to examine whether the 

normally protective effects of acculturation hold in a clinical sub-sample of Hispanics. 

Moreover, the current study advances our understanding of if and how gender moderates the 

effects of acculturation on mood and substance use disorders in a clinical sample of 

Hispanics.

CONCLUSION

Our findings point to the importance of tailoring alcohol interventions for acculturation level 

and gender. Additionally, given the high co-morbidity between heavy drinking and 

depressive symptoms, integrating treatment for mental health problems into alcohol 

treatment for Hispanics is warranted. Early mental health and substance abuse intervention 

can reduce health disparities by more quickly connecting Hispanic heavy drinkers into care, 

thereby avoiding costly specialized treatment (Wang et al., 2005). Finally, adapting alcohol 

interventions to include acculturation-related stressors that Hispanic heavy drinkers 

experience (Zemore, Karriker-Jaffe, Keithly, & Mulia, 2011) could minimize the burdens 

and consequences of untreated mental disorders in this population.
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Figure 1. 
The relationship between average AUDIT scores and level of acculturation among men and 

women, p < .01
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Figure 2. 
The relationship between average CES-D scores and level of acculturation among men and 

women, p < .05
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Table 2

Average scores for CES-D, AUDIT, and Acculturation (N=100)

Variable Total Male Female P value

CESD 19.02 (12.73) 18.73 (12.48) 19.60 (13.39) .75

AUDIT 17.60 (9.00) 18.94 (9.03) 14.84 (8.40) .032

SASH 2.70 (.93) 2.76 (.99) 2.57 (.79) .35
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