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Abstract

Several theories posit that alcohol is consumed both in relation to one’s mood and in relation to 

different motives for drinking. However, there are mixed findings regarding the role of mood and 

motives in predicting drinking. Ecological momentary assessment (EMA) methods provide an 

opportunity to evaluate near real-time changes in mood and motives within individuals to predict 

alcohol use. In addition, endorsement of criteria of an alcohol use disorder (AUD) may also be 

sensitive to changes within subjects. The current study used EMA with 74 moderate drinkers who 

responded to fixed and random mood, motive, alcohol use, and AUD criteria prompts over a 21-

day assessment period. A temporal pattern of daytime mood, evening drinking motivation, and 

nighttime alcohol use and acute AUD symptoms on planned drinking days was modeled to 

examine how these associations unfold throughout the day. The results suggest considerable 

heterogeneity in drinking motivation across drinking days. Additionally, an affect regulation 

model of drinking to cope with negative mood was observed. Specifically, on planned drinking 

days, the temporal association between daytime negative mood and the experience of acute AUD 

symptoms was mediated via coping motives and alcohol use. The current study found that motives 

are dynamic, and that changes in motives may predict differential drinking patterns across days. 

Further, the study provides evidence that emotion-regulation-driven alcohol involvement may 

need to be examined at the event level to fully capture the ebb and flow of negative affect 

motivated drinking.
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Both folk and scientific theories alike purport relationships between mood and alcohol use. 

The self-medication hypothesis (Khantzian & Galanter, 1990), tension reduction hypothesis 

(Conger, 1956), and affective processing model (Baker, Piper, McCarthy, Majeskie, & 

Fiore, 2004) are just some examples of models that suggest individuals use alcohol to cope 

with negative affect. Support for these models range from cross-sectional research 

demonstrating a relationship between negative affect and alcohol misuse (Kalodner, 

Delucia, & Ursprung, 1989), longitudinal studies demonstrating prospective prediction of 

alcohol use (Kaplow, Curran, Angold, & Costello, 2001), epidemiological studies showing 

the comorbidity of mood/anxiety disorders with alcohol use disorders (AUDs; B. F. Grant et 

al., 2005), and experience sampling studies that show day-to-day relationships between 

affect and alcohol consumption (Simons, Dvorak, Batien, & Wray, 2010). However, much 

of this research fails to account for individual differences in self-reported drinking 

motivations.

The motivational model of alcohol use (Cox & Klinger, 1988) posits that drinking motives 

are the most proximal antecedents to alcohol use, and research shows that different drinking 

motives are associated with distinct use patterns (Cooper, Russell, Skinner, & Windle, 

1992). The Cox–Klinger model purports that drinking motives differ across two primary 

dimensions: the source of the motivation (internal or external) and type of reinforcement 

(positive or negative). According to this model, internal motives are those directly related to 

affect regulation; therefore, internal motives can be referred to as mood-regulatory motives. 

External motives are indirectly related to affect regulation through incentives. For example, 

affiliative incentives may directly drive the motive of drinking to socialize, and affiliating 

with others can then have an effect on mood. Drinking to increase the likelihood of a desired 

outcome or decrease the likelihood of an unpleasant outcome defines positive and negative 

reinforcement motives, respectively. Enhancement motives are associated with drinking to 

enhance mood, whereas coping motives are associated with drinking to ameliorate negative 

mood. Further, social motives are associated with drinking to improve social interactions, 

whereas conformity motives are associated with drinking to avoid negative social 

interactions or to avoid peer disapproval (Cooper et al., 1992).

Based on cross-sectional studies (Kuntsche, Knibbe, Gmel, & Engels, 2005), negative 

reinforcement motives (especially coping motives) predict alcohol problems, even after 

controlling for the effects of alcohol use. However, associations between coping motives 

and alcohol use tend to be more complex, with null (Simons, Gaher, Correia, Hansen, & 

Christopher, 2005), and even inverse (V. V. Grant, Stewart, O’Connor, Blackwell, & 

Conrod, 2007; Stewart, Zvolensky, & Eifert, 2001), associations after controlling for other 

drinking motives.

Conversely, positive reinforcement motives are predictive of alcohol use, but are either 

unrelated (in the case of social motives) or indirectly related to alcohol problems via alcohol 

use (enhancement motives). However, work on drinking motives and alcohol use and 

problems fails to capture the immediate precursors that may affect drinking motivation (e.g., 

positive and negative mood) and the actual effect of current motivation on drinking 

behavior. In addition, motives such as drinking to cope have often been conceptualized as 

part of a more general pattern of behavior, and it is unclear if drinking to cope “in the 
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moment” results in the same sorts of deleterious consequences. In other words, it is not clear 

whether the between-subjects findings could also be observed at the within-subjects level. 

Given the focus on affect regulation models of alcohol use, in the current study, we focus on 

the two internal (i.e., mood-related) drinking motives.

Recently, daily diary and ecological momentary assessment (EMA) studies have examined 

drinking motives as moderators of the near real-time relationships between mood and 

alcohol use. Most of this research has been based on the theory-driven premise that the 

relationship between negative mood and drinking should be stronger for “coping drinkers.” 

However, these results have been inconsistent. For example, using a daily diary design, 

Mohr et al. (2005) found that negative event-drinking and negative mood-drinking 

relationships were stronger among those high in coping motives, but only for “drinking at 

home,” and not in other contexts. Multiple other studies have found weak or nonexistent 

moderation effects of coping motives (Armeli, Conner, Cullum, & Tennen, 2010; Carney, 

Armeli, Tennen, Affleck, & O’Neil, 2000; Mohr et al., 2001; Park, Armeli, & Tennen, 

2004). and most studies that have found significant moderation effects are either not 

consistent with predictions (e.g., Hussong, Galloway, & Feagans, 2005; Todd, Armeli, 

Tennen, Carney, & Affleck, 2003) or have failed to replicate (Armeli, Todd, Conner, & 

Tennen, 2008; Hussong, 2007; Littlefield, Talley, & Jackson, 2012).

One potential explanation for these inconsistent results is that the measures used to assess 

drinking motivation rely on the assumption that drinking motives are best conceptualized as 

stable traits. However, there is evidence that motives vary within individuals and over time. 

In a recent longitudinal study, Littlefield, Vergés, Rosinski, Steinley, and Sher (2013) 

examined coping and enhancement motives across time in an attempt to identify distinct 

drinking classes based on these two forms of internally motivated drinking. However, they 

were unable to distinguish between coping and enhancement drinking, suggesting that 

individual drinking motivation may vary across situations and/or time. In a separate study, 

using a daily diary design, Arbeau, Kuiken, and Wild (2011) found that daily mood 

predicted coping and enhancement motives, suggesting not only that there is meaningful 

within-person variability in drinking motives but also that it may be related to mood. 

However, they did not report associations between drinking motives and alcohol outcomes. 

Nonetheless, these results suggest that drinking motives may mediate within-subject 

associations between daily mood and alcohol outcomes.

Both coping and enhancement motives have been cross-sectionally (Merrill & Read, 2010) 

and prospectively (Merrill, Wardell, & Read, 2014) linked to AUD symptoms (i.e., physical 

dependence and loss of control over use). Across several longitudinal studies, coping 

motives have been implicated in the development of an AUD (Beseler, Aharonovich, Keyes, 

& Hasin, 2008; Holahan, Moos, Holahan, Cronkite, & Randall, 2001, 2003). Similarly, 

enhancement motives have been prospectively associated with AUD symptoms (Tragesser, 

Sher, Trull, & Park, 2007), though this may be a function of overlap with coping motives 

(Littlefield, Sher, & Wood, 2010). In addition, there is evidence that associations between 

problematic use patterns (consistent with an AUD) and drinking motives (particularly 

coping motives) may be more robust for men (Rutledge & Sher, 2001), suggesting that 

mood, motive, and use associations should be evaluated separately across gender.
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Finally, all of these studies linking drinking motivation to pathological use utilize a 

between-subjects design for both motives and pathological symptoms. However, as noted, 

drinking motives appear to vary within person, across time, and across situations (Arbeau et 

al., 2011; Littlefield et al., 2013). The same may hold true for AUD symptoms. For example, 

in a recent EMA study, Simons et al. (2010) found that acute alcohol dependence symptoms 

could be modeled at the individual level. Despite the fact that AUD symptoms are typically 

assessed using retrospective self-report measures, and are intended to reflect behaviors that 

occur chronically over time, the symptoms involve specific behaviors and experiences that 

must occur at specific moments in time, and are thus appropriate for investigation via EMA. 

Further, modeling acute AUD symptoms within subjects may provide insight into the 

development of an AUD across subjects. It remains to be seen whether the observed 

between-subjects associations between AUD symptoms and drinking motives follow a 

similar pattern at the micro (i.e., within-subject) level. The current study addresses this 

issue.

Study Overview

The present study examines a theoretical model in which both the within-subjects and 

between-subjects effects of positive and negative mood on alcohol outcomes are mediated 

by mood-related (i.e., internal) drinking motives. We also examine the predictive effects of 

mood and internalizing (i.e., mood specific) motives on acute AUD symptoms as they occur 

in situ (see Simons et al., 2010). The current study had two primary hypotheses derived from 

the broader between-subjects literature.

Hypothesis 1: Daytime negative mood would be associated with drinking to cope, 

which, in turn, would be directly associated with acute AUD symptoms, but not 

alcohol use.

Hypothesis 2: Daytime positive mood would be associated with enhancement 

motives, which, in turn, would be associated with acute AUD symptoms via 

alcohol use.

Importantly, the present study is the first study of which we are aware to examine these 

hypotheses at both the within-subjects and between-subjects levels. Given that this is the 

first study to examine these hypotheses simultaneously at distinct levels, model parameters 

were examined for gender variance, though no specific hypotheses were made regarding 

gender differences.

Method

Participants

Participants (n = 74; 58.11% female) were recruited from a Midwest university for a study 

examining emotion and alcohol use. The sample ranged in age from 18 to 29 years (M = 

21.30, SD = 2.07). Ninety-one percent of the sample was White, 1% was Black, 3% was 

Native American/Alaskan Native, 4% was Asian, and 1% was other.
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Procedure

Screened participants (n = 1,895) completed an online survey assessing demographic 

information as well as various indices of alcohol use, including typical weekly alcohol use 

(assessed via the Modified Daily Drinking Questionnaire; DDQ-M), problematic alcohol use 

(assessed via the Alcohol Use Disorders Identification Test; AUDIT), and drinking motives 

(assessed via the Drinking Motives Questionnaire; DMQ). Participants who endorsed 

drinking 2 to 4 times per month (score of 2 or greater on the first item of the AUDIT) were 

invited to participate in the EMA study (n = 460). The first 80 individuals who responded to 

the invite were enrolled in the EMA portion. One participant had compliance <1% and 

reported no drinking episodes; these data were removed prior to analysis. Two individuals 

reported no alcohol use, and one individual reported alcohol use, but no daytime mood. Two 

individuals never reported on drinking motives (i.e., never endorsed a plan to drink). These 

five observations were also removed, resulting in a final analysis sample of n = 74. For the 

EMA study, participants carried a personal data device (PDD) for 21 days of self-

monitoring. Participants were compensated for each completed assessment and could earn 

up to $150 for participation. Full descriptive data are listed in Table 1.

Measures and Apparatus

Between-subjects screen

DDQ-M: The DDQ-M (Dimeff, Baer, Kivlahan, & Marlatt, 1999) assesses typical weekly 

alcohol consumption. Individuals indicate the number of drinks consumed for each day of 

the week on a typical day in the last 6 months. They also indicate the number of hours they 

typically drink for that day. Previous research supports the validity and reliability of the 

DDQ-M as a measure of typical weekly alcohol consumption among college student 

samples (Dvorak, Simons, & Wray, 2011; Miller et al., 1998; Simons & Carey, 2006).

AUDIT: The AUDIT (α = .77; Saunders, Aasland, Babor, & de la Fuente, 1993) is a 10-

item questionnaire used to assess problematic alcohol use. This measure consists of two 

separate scales: alcohol use (Items 1 to 3) and alcohol-related consequences (Items 4 to 10). 

The use scale items assess current alcohol use and the alcohol-related consequences assess 

consequences over the last year. Items are scored on a 5-point response scale. Research 

indicates that AUDIT scores from 8 to 15 represent a moderate level of alcohol-related 

consequences, with scores ≥16 being representative of more pathological use, and scores 

≥20 indicating likely alcohol dependence (Donovan, Kivlahan, Doyle, Longabaugh, & 

Greenfield, 2006). Previous research indicates that AUDIT is a valid and reliable measure of 

alcohol use and related consequences in college student samples (Demartini & Carey, 2009, 

2012).

DMQ: The DMQ is a 20-item measure used to assess stable (i.e., trait-like) drinking 

motivation. The DMQ is comprised of four subscales that index drinking motives across two 

domains: internal versus external, and positive reinforcement versus negative reinforcement. 

Individuals endorse reasons for drinking on a 5-point Likert-type scale (1 = almost never/

never to 5 = almost always/always). For the current study, the internal motives 

(enhancement and coping) were of primary interest. Enhancement motives (α = .74; 
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internal/positive reinforcement) represent motivation to drink in order to enhance positive 

mood (sample item, “Because it’s exciting”). Coping motives (α = .85; internal/negative 

reinforcement) represent the motivation to drink in order to ameliorate negative emotion 

(sample item, “To forget your worries”). The DMQ has shown good reliability, internal 

consistency, and predictive validity (Cooper, 1994).

Positive and Negative Affect Scales X (PANAS-X): The PANAS-X (Watson & Clark, 

1999), administered using the “in general” instructions, provides a measure of stable, or 

trait-like, positive and negative affect. The positive (α = .90) and negative (α = .91) affect 

scales consist of 10 items each. Individuals indicate the extent to which they experience each 

state “in general.” Items are rated on a 5-point Likert-type scale (1 = very slightly or not at 

all to 5 = extremely). There is a considerable amount of research supporting the 

psychometric properties of the 20-item positive and negative scales of the PANAS (Watson 

& Clark, 1999; Watson, Clark, & Tellegen, 1988). In the current study, the PANAS was 

added after the start of data collection, and thus data are only available for 33 individuals 

(see Table 1).

Within-subjects EMA

PDD: The PDD used in the study was a Samsung Galaxy Player 4.0. This device uses the 

Android 2.3.5 operating system. The device measures 4.87 × 2.53 × 0.39 in. (H × W × D), 

weighs 4.27 oz, has a 1-GHz processor, 8 GB of internal storage, and is powered by a 

rechargeable lithium ion battery. Participants respond by pressing directly on the 4-in. 

WVGA LCD touch screen.

Overview of in situ assessments: Participants in the EMA portion of the study carried a 

PDD and responded to three different assessments: morning (a self-initiated assessment 

occurring between 8:00 a.m. and 10:00 a.m.), evening (a self-initiated assessment occurring 

between 4:00 p.m. and 6:00 p.m.), and random mood and drinking assessments (occurring 

randomly nine times per day between 8:00 a.m. to 2:00 p.m.). Morning assessments 

primarily examined alcohol use and acute AUD symptoms that occurred the previous night 

(e.g., tolerance) or that morning (e.g., hangover). Evening assessments examined plans to 

drink, and on nights when participants reported plans to drink, drinking motives were 

assessed. Random assessments primarily assessed current mood and drinks consumed since 

last assessment (if currently drinking). To ensure temporal precedence, daytime mood was 

the mean of daily mood assessments from 8:00 a.m. to 4:00 p.m. Assessments of motives 

occurred from 4:00 p.m. to 6:00 p.m. Only days in which drinking (assed during random 

prompts) occurred after the motives assessments were included in the analysis (i.e., from 

6:00 p.m. to 2:00 a.m. the following day). Acute AUD symptoms were reported the 

following morning (see Figure 1). Participants could set the PDD to “vibrate” during 

inopportune times, and postpone random assessments for up to 10 min.

Daytime mood was assessed with 15 items (“How ____ are you feeling right now?”) on a 

scale ranging from 1 (not at all) to 11 (extremely). Negative mood was the mean of anxious, 

nervous, jittery, irritable, angry, frustrated, down, blue, depressed, and sad (α = .98). 

Positive mood was the mean of excited, enthusiastic, energetic, happy, and joyful (α = .93). 
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Indicators for stressed, relaxed, and tired were also assessed, but are not included in the 

analysis. Previous research supports the use of these and similar scales to assess in situ 

mood states (Mohr et al., 2005; Simons et al., 2010).

Drinking motives were assessed with three items modified from existing measures (Cooper, 

1994; V. V. Grant et al., 2007) to assess sadness coping (“I want to drink tonight to forget 

my worries, or because it helps me when I feel depressed”), anxiety coping (“I want to drink 

tonight to reduce my anxiety, and because it helps me when I’m feeling nervous”), and 

enhancement (“I want to drink tonight because it’s fun, and I like the way I feel when I 

drink”). Each item was rated on a 5-point Likert-type scale (0 = strongly disagree to 4 = 

strongly agree). In the current analysis, the coping motive was the mean of the sadness and 

anxiety coping items (α = .81).

Alcohol use was assessed using two different methods. During random assessments, 

participants were asked if they had consumed alcohol since the last assessment. If they 

responded in the affirmative, they were asked how many standard drinks they had consumed 

since the last assessment. During the initial lab session, participants were trained in the use 

of the PDD, and were given the traditional description for standard drinks (i.e., 1.5 fl. oz of 

spirits, 12 fl. oz traditional beer, 8 to 9 fl. oz malt liquor, and 5 fl. oz wine). Nightly alcohol 

use was the sum of the typical number of drinks reported in situ. In addition, during the 

morning assessment, participants were asked how many standard drinks they consumed the 

previous night. For nights in which all in situ drink reports were missing, the number of 

drinks reported in the morning assessment was used.

Acute AUD symptoms were based on AUD symptoms indexing a loss of control over 

alcohol use (e.g., “drank when promised self not to”), tolerance (e.g., “had to drink more to 

feel same effects”), and withdrawal (“experience withdrawal symptoms”). Participants were 

asked, “Did any of the following occur last night or this morning?” They were shown 10 

items in a scrolling list, and asked to check off items that occurred. At the initial lab 

appointment, occurring prior to the 21-day data collection period, all items were discussed 

with participants to ensure they fully understood the meaning of each symptom and could 

accurately report on them during the self-monitoring period.

Analysis Overview

A multigroup multilevel path model was specified in Mplus 7.11 (Muthén & Muthén, 2012) 

such that the associations between mood, drinking motives, and alcohol outcomes were 

examined at both the within-subject and between-subjects levels across men and women. By 

parsing variance in the daily assessments across levels, we are able to examine both daily 

(state-like) associations as well as stable (trait-like) associations. At the within-subject level 

(i.e., Level 1), predictors were person-centered. At the between-subjects level (i.e., Level 2), 

predictors were grand-mean centered. The two mood indicators were the mean of lower 

order mood states. The hypothesized model is depicted in Figure 2. In order to compare 

within- and between-subjects associations, the same paths were modeled at both levels, with 

the exception of a day-of-week indicator, which was added as a covariate in the within-

subjects model. As models are limited to estimating n−1 parameters (73 in this sample), and 

mirrored within-between subjects models require twice the number of parameters as a model 
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at either level, we strived to maintain model parsimony whenever possible. Consistent with 

this, the day-of-week indicator was dummy coded (0 = Monday to Wednesday; 1 = 

Thursday to Sunday) to correspond to typical drinking days among college students. Age 

was initially added as a between-subjects covariate. However, age was not associated with 

alcohol use or acute AUD symptoms, and was thus dropped to maintain model parsimony. 

“Acute AUD symptoms” was highly skewed (skew = 2.79) and leptokurtic (kurtosis = 

12.91). A square-root transformation was performed on this variable to normalize the 

distribution (skew = 1.49, kurtosis = 3.98) prior to analysis. Model intercepts were allowed 

to vary randomly; no model slopes had random variance components, and thus were fixed to 

zero. Participants rated motives only if they endorsed a plan to drink in the evening 

assessment. Nonplanned drinking occurred on 40% of drinking days, and, consequently, no 

motives were available for these days. As these data are not missing at random, we have 

excluded days in which individuals did not endorse a plan to drink. The analysis is separated 

by gender (i.e., multigroup) and evaluates associations between positive and negative mood, 

internal motives, alcohol consumption, and acute AUD symptoms at both the within- and 

between-subjects levels. We first estimate the hypothesized model with all paths constrained 

across gender. Modification indices were then used to identify and free significant gender 

differences in model paths. The final model estimated a total of 69 parameters.

Results

Descriptive Statistics

Descriptive statistics, separated by level and gender, are listed in Table 1. Bivariate 

correlations of between-subjects data are listed in Table 2. Most of the correlations showed 

similar associations between emotional predictors, drinking motives, alcohol use, and 

alcohol-related consequences. Two important distinctions stand out. First, there were robust 

positive associations between coping and enhancement motives assessed via the DMQ. 

However, the correlations between mean coping and enhancement motives assessed in near 

real-time via EMA were negative and not statistically significant. In addition, the respective 

correlations between motives assessed via the DMQ and via EMA showed little overlap in 

shared variance. AUDIT scores ranged from 5 to 27 (M = 12.10, SD = 4.84), suggesting a 

moderate level of problematic drinking in this sample, with at least some individuals likely 

meeting criteria for an AUD. Among women, 16.27% (n = 7) exceeded the diagnostic 

threshold AUDIT score of 15. Among men, 9.68% (n = 3) exceeded the diagnostic threshold 

AUDIT score of 19 (Donovan et al., 2006).

EMA Assessment and Compliance Statistics

There were a total of 1,575 days of self-monitoring in the data set. Of these days, 516 

(32.76% of total days) were days in which individuals endorsed a plan to drink. However, 

on 62 different days, participants endorsed drinking prior to the assessment of drinking 

motives (i.e., daytime drinking prior to 4:00 p.m.). These 62 days were removed prior to 

analysis, resulting in a final analysis sample of 454 days. There were a total of 3,442 random 

prompts on analysis days, with participants responding to a total of 3,084 prompts 

(compliance = 89.60%). Participants completed 429 out of 454 morning assessments 
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(compliance = 94.49%). Intentions to drink were assessed during the evening assessment; 

thus, all analysis days included an evening assessment.

Multilevel Path Analysis

The hypothesized multigroup multilevel path model, depicted in Figure 2, was specified to 

test associations between daytime positive and negative mood, internal alcohol use motives, 

alcohol consumption, and subsequent acute AUD symptoms on planned drinking days. This 

fully constrained model showed reasonable fit to the data, χ2(43) = 58.88, p = .054, 

comparative fix index (CFI) = .925, Tucker-Lewis Index (TLI) = .874, root mean square 

error of approximation (RMSEA) = .040, standardized root mean square residual (SRMR) 

within = .071, SRMR between = .107. Examination of modification indices suggested four 

paths that varied by gender. These paths were sequentially freed, and the model reestimated, 

χ2(39) = 20.44, p = .994, CFI = 1.00, TLI = 1.00, RMSEA = .000, SRMR within = .037, 

SRMR between = .068. The final model, depicted in Figure 3, showed exceptional fit to the 

data and was a significantly better fit than the fully constrained model, Δχ2(4) = 38.44, p < .

001. The four unconstrained path coefficients are listed in Figure 3, with female gender 

above, and male gender below, the vinculum.

Approximately half of the variance in drinking motives was at the within-subjects level 

(coping motive: male ICC = 0.63, female ICC = 0.61; enhancement motive: male ICC = 

0.59, female ICC = 0.43). Additionally, the majority of variance in both alcohol use (male 

ICC = 0.09; female ICC = 0.20) and acute AUD symptoms (male ICC = 0.27; female ICC = 

0.19) was at the within-subjects level. Among men, the model accounted for a significant 

proportion of the within-subjects variance for drinks consumed (11%, p = .006) and acute 

AUD symptoms (19%, p < .001). Similarly, among women, the model accounted for a 

significant proportion of the within-subjects variance for drinks consumed (6%, p = .050) 

and acute AUD symptoms (11%, p = .001). At the between subjects level, the model 

accounted for a significant proportion of variance in coping motives among men (23%, p = .

015), and of both coping motives (40%, p < .001) and acute AUD symptoms (41%, p = .

047) among women. Standardized slopes at the within- and between-subjects levels are 

depicted in Figure 3. Indirect and total effects are listed in Table 3 (within-subjects) and 

Table 4 (between-subjects).

Within-Subjects Associations

Alcohol consumption—At the within-subjects level, daytime negative mood was 

positively associated with drinks consumed that night among men, and with coping motives 

among both men and women. Among men, there was a marginal total indirect effect from 

negative daytime mood to drinks consumed via drinking motives, and a significant total 

effect, due largely to the direct effect between daytime negative mood and drinks consumed. 

Among women, there was a significant total indirect effect from daytime negative mood to 

drinks consumed via coping motives. Coping motives had a direct positive relationship with 

drinks consumed that did not vary by gender. Thus, at the within-subjects level, negative 

mood regulation appears to be a prominent feature of alcohol consumption on planned 

drinking nights for both men and women. Although there was a positive association between 

daytime positive mood and enhancement motives among men, this did not translate into 
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increased drinks consumed. Neither positive daytime mood, nor enhancement motives, was 

related to alcohol consumption, and this finding was consistent across gender.

Acute AUD symptoms—Among men, there were significant indirect and total effects 

between negative mood and acute AUD symptoms via coping motives and alcohol use. 

Among women, there was an observed simple indirect effect from negative mood to acute 

AUD symptoms via coping motives and alcohol consumption (p = .026), which was masked 

by a nonsignificant direct, and numerous nonsignificant indirect, effects. There was a 

significant indirect effect from coping motives to acute AUD symptoms as well as a 

significant direct effect from enhancement motives to acute AUD symptoms, neither of 

which varied by gender. Consistent with previous within-subjects research, alcohol 

consumption was positively associated with acute AUD symptoms.

Between-Subjects Associations

Alcohol consumption—For men and women, trait-like (i.e., between-subjects) daytime 

negative mood was positively associated with mean coping motives. However, consistent 

with several studies examining coping motives at the between-subjects level, this did not 

translate into increased mean levels of alcohol consumption. Though mean daytime positive 

mood was positively associated with enhancement motives, it was neither directly, nor 

indirectly, associated with average alcohol consumption. In fact, there was a marginally 

negative direct association (p = .091) between mean daytime positive mood and average 

alcohol consumption, on planned drinking days, among men. However, trait-like levels of 

enhancement motives did exhibit a marginal positive association with alcohol consumption 

(B = 0.261, p = .051), which did not differ by gender.

Acute AUD symptoms—Neither positive mood, negative mood, nor coping motives 

were associated with acute AUD symptoms at the between-subjects level. There were 

significant total effects from enhancement motives to acute AUD symptoms that did not 

vary by gender. Average drinks consumed were positively associated with mean levels of 

AUD symptoms.

Discussion

The current study used EMA to examine how mood, alcohol use motives, alcohol 

consumption, and acute AUD symptoms unfold throughout a planned drinking day. This 

study is the first to model both within-subjects and between-subjects variation in drinking 

motives in an EMA design, while also assessing the experience of acute AUD symptoms. 

Our findings lend themselves to several important areas of interest, including mood 

regulation models of alcohol use, the measurement of drinking motivation, and the 

importance of modeling phenomena (e.g., mood, mechanisms, psychopathology) both 

within and between persons.

Although some research demonstrates a link between negative mood, coping motives, and 

alcohol use and problems (Kuntsche et al., 2005; Kuntsche, Stewart, & Cooper, 2008), there 

is also considerable recent research that does not support these connections, particularly 

when examining mood-drinking associations at the within-subjects level. For example, in an 
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analysis of daily diary data, Littlefield and colleagues (2012) found no link between mood, 

coping motives, and time to drink. In fact, in some analyses, drinking to cope actually 

diminished the association between negative mood and alcohol use. Similarly, in a separate 

EMA study, the association between negative mood and solitary drinking was stronger 

among those with lower coping motives (Mohr et al., 2013). These results highlight a 

growing problem in the motives literature, namely, that drinking to cope seems to produce 

alcohol-related consequences while simultaneously being, at best, not associated with use, 

and, at worst, inversely associated with use. This theoretical inconsistency formed the basis 

of the current study.

The results of the current study found support for an affect regulation model of drinking in 

which daytime negative mood has an indirect effect on nighttime drinking via increased 

coping motivation, though this was primarily a within-subjects phenomenon. In fact, 

negative mood was associated with coping motives at the between-subjects level, but this 

did not translate into increased alcohol use. Thus, on days in which individuals experienced 

more negative mood, they also endorsed higher rates of drinking to cope, and this translated 

to more alcohol use among both men and women, and greater acute AUD symptoms among 

men. In contrast, individuals with higher negative mood in general (i.e., trait-like negative 

affect) also had higher trait-like coping motivation; however, this did not result in generally 

higher rates of alcohol use or in greater alcohol-related consequences associated with an 

AUD, a finding that is inconsistent with the larger literature on coping motives.

The present results are consistent with the theoretical proposition that individuals may drink 

to cope to with negative mood, and that this form of drinking leads to higher rates of 

alcohol-related consequences. However, the findings are somewhat inconsistent with the 

bulk of research on negative mood, coping motives, alcohol use, and alcohol-related 

consequences. Consequently, our first hypothesis, that associations between coping and 

acute AUD symptoms would not involve a mediated relationship through alcohol use (a 

hypothesis grounded largely in the broader between-subjects literature), was not supported. 

Kuntsche and colleagues (2005), in a comprehensive review of the literature, indicated that 

coping motives are generally associated with alcohol-related consequences but seldom show 

direct associations with alcohol use. Consistent with this literature, the between-subjects 

bivariate correlations between alcohol use, alcohol problems, and coping motives, all 

assessed via self-report questionnaire, showed a similar pattern to those reported by 

Kuntsche and colleagues. However, these relationships became more nuanced, and were 

nonsignificant, when examined using between-subjects data gleaned from EMA reports.

In fact, between-subjects coping motivation assessed via questionnaire (i.e., the DMQ) and 

mean coping motivation assessed via EMA only shared 23% to 25% variance, less than 

coping and enhancement assessed by the DMQ share with each other (28% to 34%). In 

contrast, mean coping and enhancement motivation assessed in near real-time via EMA 

shared virtually no variance (0 to 2%), and for both men and women, were negatively, 

though not significantly, correlated. This suggests that these are not simply distinct ways to 

assess the same construct, but in fact, the two methods appear to tap two different processes. 

As nearly all previous research has assessed motives as trait-like constructs, this assessment 

method may account for at least some of the theoretically inconsistent findings. That is not 
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to say that between-subjects drinking motives assessed via questionnaire are simply 

inaccurate or theoretically inconsistent. In fact, there is research showing that motives 

assessed in this manner do conform to theory, predicting actual consumption behavior 

(Kuntsche & Kuendig, 2012) as well as expected drinking outcomes following consumption 

(Piasecki et al., 2013). Perhaps drinking motives assessed via questionnaire are tapping into 

more pathological, chronic, or problematic established use patterns. It will be important for 

future research to identify (a) what is being assessed by questionnaire motives, (b) how these 

relate to motives that are assessed in real time, (c) how these two different methods of 

assessment relate to acute (i.e., daily) and chronic alcohol involvement, and (d) how these 

differences affect the theoretical understanding of drinking to cope with negative mood.

Across several studies, enhancement motives are generally associated with alcohol-related 

problems via alcohol use (Cooper, Frone, Russell, & Mudar, 1995; Cooper et al., 2008; 

Kuntsche et al., 2005, 2008; Merrill & Read, 2010; Merrill et al., 2014). Though we did find 

a marginal between-subjects association between enhancement motives and alcohol use, this 

did not translate to a significant indirect effect to AUD symptoms via use. However, 

enhancement motives were associated with AUD symptoms, both at the within- and 

between-subjects levels. This finding, too, did not conform to our original hypothesis that 

associations between enhancement motivation and acute AUD symptoms would operate via 

increased alcohol consumption. At the between-subjects level, the relationship between 

enhancement and AUD symptoms took the form of a total effect (though neither the direct 

nor indirect effects reached conventional levels of statistical significance independently). At 

the within-subjects level, this relationship took the form of a direct association between 

enhancement motivation and the experience of acute AUD symptoms. Thus, drinking to 

enhance positive mood on any given night may lead to higher rates of acute AUD 

symptoms. Consequently, over time, individuals with higher trait-like enhancement motives 

may be more prone to the development of an AUD, which is generally consistent with 

between-subjects research on enhancement motives, though the mechanisms differ.

Positive mood was only associated with trait-like enhancement motives among men, and the 

relationship was tenuous at best. EMA studies frequently show a positive association 

between positive mood and alcohol use, but we did not observe this relationship either 

directly or via enhancement motives. Perhaps our measurement of positive mood was not 

adequate to tap into positive emotions that may prompt enhancement; perhaps our 

assessment of enhancement motives was not adequate to capture the true nature of 

enhancement motivated drinking; or, perhaps this is a function of the fact that we only 

examine positive mood on planned drinking days. Interestingly, there is between-subjects 

research indicating that positive mood may act as a buffer against alcohol-related 

consequences (e.g., see Wray, Simons, Dvorak, & Gaher, 2012). Consistent with this 

finding, we found that a higher level of trait-like positive mood was inversely associated 

with alcohol use, but only among men. This may help to explain the theoretically 

inconsistent finding regarding positive mood motivated drinking. Perhaps enhancement 

motives measured in near-real time are actually a form of in-the-moment rash impulsivity or 

positive urgency (Cyders & Smith, 2008), and thus moderate, rather than mediate, 

associations between positive mood and alcohol involvement. This may also account for the 

negative and nonsignificant associations, across both levels, between positive mood and 
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alcohol use after controlling for enhancement motives. An EMA study with a larger sample, 

better measures of mood and motives, and a comprehensive assessment of the facets of 

impulsive behavior is needed to fully explore enhancement motivation.

The current results are also potentially important in understanding the development of 

AUDs. Within-subject coping motives were indirectly associated with AUD symptoms via 

increased alcohol use, and this relationship was stronger among men. This finding is 

consistent with recent research suggesting differential patterns of negative mood motivated 

drinking across genders (Dvorak & Simons, in press). Further, drinking to enhance positive 

mood did not increase alcohol use, but was directly associated with experiencing acute AUD 

symptoms. These two associations are the opposite of that frequently observed in the 

broader between-subjects literature, which served as the basis of our hypotheses, in which 

coping motives are often directly associated with alcohol-consequences and enhancement 

motives are associated with alcohol consequences via use (for a review of these associations, 

see Kuntsche et al., 2005). Perhaps, this occurs via differential associations with AUD 

symptom clusters. This is an important question for future research, which highlights an 

interesting methodological issue associated with the measurement of AUD symptoms in real 

time.

Although none of this sample was assessed for an AUD, the range of AUDIT scores 

indicates that at least some of the sample would meet diagnostic criteria. Interestingly, the 

experience of AUD symptoms occurred primarily at the individual (i.e., within-subjects) 

level. This is consistent with the current diagnostic notion that psychopathology is 

polythetic. It would be interesting to examine how polythetic AUD truly is. For example, if 

individuals evidence multiple different symptoms across different days, with no clear 

symptom pattern, is this still an identifiable medical disorder? The fact that there was very 

little variance at the between-subjects level seems to suggest that it is not. Of course, an 

alternative explanation is simply that, among this fairly well adjusted college student 

sample, there is very little pathology related to AUD, and hence little between-subjects 

variance. A similar investigation in a clinical sample, or with a mix of AUD and non-AUD 

subjects, may provide additional insight into the nature of alcohol use pathology. From a 

clinical perspective, prevention or interventions that could modify daytime drinking 

motives, perhaps by altering outcome expectancies, and have an influence on that night’s 

experience of problems, is an intriguing possibility.

Despite the novelty of this study, there are several limitations worth noting. The sample 

comprised only college students, which may limit the generalizability of these findings to 

other populations. Second, the sample was predominantly Caucasian, and a more ethnically 

diverse sample might evidence a different pattern of results. Third, all of the days included 

in the analysis were planned drinking days. One has to wonder whether the between-subjects 

motives are tapping into broader trait-like motives across drinking occasions, or are simply 

tapping into stable drinking motivation when drinking is planned. Along these lines, there 

are issues with the assessment of motives, which were not optimal. The motive items used a 

single indicator for enhancement and only two indicators for coping. There is always a 

balance between the amount of data that can be gathered using EMA and the demand 

required of participants. Given the establishment of “state” motivations here, future research 
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could examine more comprehensive assessments of motives at the event level. Additionally, 

it is worth noting that the motives assessed, while temporally preceding alcohol use, may not 

fully capture drinking motivation. It is possible that motives for drinking changed between 

the time they were reported and the time the person actually began drinking. Consistent with 

this notion, 40% of drinking episodes were unplanned and thus had no motives assessed 

with them. Furthermore, it is quite possible that motives influence the likelihood that a 

person will drink. The current study fails to capture this, as we only assessed drinking 

motivation once a person reports drinking intentions. This represents a challenge, as it is 

unclear when (or if) to assess motivation to drink when there is no intention to drink. 

Perhaps future research could assess motives at multiple time points (e.g., evening prior to 

drinking regardless of intentions, at a self-initiated drinking onset assessment, 

retrospectively as soon as an individual acknowledges drinking, or the following day). 

Nonetheless, the current findings suggest there is much to be learned by examining event-

level drinking motivation. Finally, we excluded a number of days due to temporal 

precedence mood, motives, and drinking (e.g., drinking before being asked why they are 

drinking).

Conclusions

Though our findings did not conform to the original hypotheses grounded in between-

subjects research, the results do generally support an affect-regulation model of drinking on 

planned drinking days, in which negative mood is associated with nighttime drinking via 

adoption of coping motives. In addition, coping motives (among men and women) and 

negative mood (among men) are indirectly associated with the experience of acute AUD 

symptoms. Furthermore, enhancement motives, at both the day and trait levels, are 

associated with AUD symptoms irrespective of positive mood. At the broadest level, the 

current findings suggest that a conceptualization of drinking motivation as variable, within 

person and across time, may be necessary to reconcile the theoretically inconsistent findings 

throughout the literature.
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Figure 1. 
Temporal ordering flowchart of discrete drinking day assessments.
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Figure 2. 
Theoretical model of the association between emotion and alcohol outcomes via drinking 

motivation.
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Figure 3. 
Multigroup multilevel path model. Women are above the vinculum. Coefficients are 

standardized. *p < .05. **p < .10.
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