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Abstract

Heavy and problematic drinking is a concern among young adult military veterans. Personalized 

normative feedback (PNF) interventions that target normative misperceptions regarding drinking 

have been efficacious among young adults and have recently begun to be implemented among 

veteran populations in an effort to reduce heavy drinking. However, moderators of PNF 

intervention efficacy among veterans are largely unexplored. This study is a secondary data 

analysis that evaluated whether a PNF intervention would work better at reducing perceived 

norms, drinking, and alcohol-related problems specifically for young adult veterans who drink to 

cope with negative affect. Veterans of the United States (U.S.) military (86% male; Mean age = 

28.9 years, SD = 3.4) were randomly assigned to receive either: 1) PNF comparing their drinking 

and perceived norms to actual drinking rates for same sex veterans; or 2) feedback about same sex 

veteran video game play (control condition). Seven hundred eighty-four individuals completed 

baseline and 622 completed one-month follow-up assessments (79% follow-up), including 

measures of alcohol use, alcohol-related problems, and drinking motives. Moderated mediation 

analyses indicated that changes in normative misperceptions as a result of the intervention were 

more strongly associated with reductions in drinking and problems among veterans scoring higher 

on drinking to cope. These findings suggest that PNF may be an especially efficacious brief 

intervention for veterans who drink for coping reasons.
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Young Adult Veteran Drinking

High risk drinking is a problem among military veterans, particularly during the post-

deployment period (Jacobson et al., 2008; Scott et al., 2013). Such drinking patterns are 

highly correlated with Posttraumatic Stress Disorder (PTSD) and other negative health and 

behavioral outcomes such as aggression, poor quality sleep, suicidal ideation, anxiety 

disorders, and depression (Fuehrlein et al., 2016; Jakupcak et al., 2010; McDevitt-Murphy et 

al., 2010; Seal et al., 2011; Swinkels et al., 2013). Heavy drinking and alcohol use disorder 

(AUD) are particularly common among young adult veterans compared to both young adult 

civilians (Bray & Hourani, 2007; Kessler, Chiu, Demler, Merikangas, & Walters, 2005) and 

older veterans (Seal et al., 2011). Studies have found heavy and binge drinking prevalence 

rates in veteran samples ranging from 19% (Calhoun et al., 2016) to 43% (Stahre et al., 

2009) and probable AUD prevalence rates ranging from 9.9% (Seal et al., 2011) to 12% 

(Kang, Li, Mahan, Eisen, & Engel, 2009). In particular, one study found that male veterans 

of Operations Enduring Freedom and Iraqi Freedom (OEF/OIF) reported higher rates of 

alcohol misuse (21%) compared to non-OEF/OIF male veterans (12%; Hawkins, Lapham, 

Kivlahan, & Bradley, 2010).

In addition to AUDs being the most common substance use disorder among veterans, AUD 

and alcohol misuse (i.e., alcohol use that crests near AUD levels) largely go untreated, with 

some estimates indicating that over 80% of veterans who report an AUD do not receive 

treatment (Golub & Bennett, 2014). Treatment options such as brief, computer-delivered 

interventions might be especially useful among this population in part because treatment-

seeking may be stigmatized (McFarling, D'Angelo, Drain, Gibbs, & Rae Olmsted, 2011). 

More recently, brief interventions for alcohol misuse which have been found to reduce 

alcohol consumption in the general population (e.g., Platt et al., 2016) have been adapted 

with varying success among veterans (Doherty et al., 2017). One approach that has been 

used with some success is personalized normative feedback (PNF), which presents veterans 

with accurate normative data regarding the drinking behavior of their peers. Although a 

recent meta-analysis reporting on nine interventions found that, overall, brief interventions 

did not significantly reduce the number of average weekly drinks consumed by veterans and 

military personnel (Doherty et al., 2017), one of these interventions provided PNF of 

veteran-specific norms and successfully reduced drinking and consequences among veterans 

(Pedersen, Parast, Marshall, Schell, & Neighbors, 2017).

Personalized Normative Feedback Interventions

PNF appears to be a successful intervention approach with veterans but the target of the 

normative referent appears to be important. Interventions presenting PNF of same sex 

college students have demonstrated success in reducing drinking among young adult college 

samples (e.g., LaBrie et al., 2013; Lewis, Neighbors, Oster-Aaland, Kirkeby, & Larimer, 

2007; Martens, Smith, & Murphy, 2013; Neighbors et al., 2016; Neighbors et al., 2010). 

More recently, such intervention strategies have begun to be adapted for use with 

populations outside of college. For example, to determine if the essential assumption behind 

successful PNF interventions (i.e., whether the group is influenced to drink due to perceived 

norms of the group) was present for veterans, we found that same-sex veteran perceived 
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norms for drinking were associated with veteran drinking behavior (Pedersen, Marshall, 

Schell, & Neighbors, 2016b). However, in the aforementioned study, civilian-specific norms 

were not associated with drinking, suggesting that veteran-specific same-sex feedback may 

be more appropriate for this population. It may also be the reason why normative feedback 

was not more effective than treatment as usual in one study that used same-gender drinking 

norms for the general population and not veteran-specific norms (Cucciare, Weingardt, 

Ghaus, Boden, & Frayne, 2013).

Studies incorporating veteran/military-specific drinking norms into interventions have 

proven efficacious. The Drinker’s Check-up intervention including PNF was found to 

significantly reduce drinking at both 1- and 6-month follow-ups among active-duty military 

personnel (Pemberton et al., 2011). Furthermore, changes in perceived descriptive norms 

(i.e., perceptions of others’ behaviors) as a result of a Drinker’s Check-up intervention were 

associated with reductions in drinking at follow-up among active-duty military personnel 

(Williams, Herman-Stahl, Calvin, Pemberton, & Bradshaw, 2009), which provides further 

evidence that interventions targeting normative misperceptions of drinking can be 

efficacious at reducing drinking in this population. PNF, both with and without motivational 

interviewing, reduced drinking in a sample of veterans seeking care at a Veterans Affairs 

Medical Center (McDevitt-Murphy, Williams, Murphy, Monahan, & Bracken-Minor, 2015). 

In our own work, we found that a brief, standalone online PNF intervention was efficacious 

at reducing drinking among young adult veterans who may not have otherwise sought care 

(Pedersen et al., 2017b). While other online interventions have been evaluated in veteran 

populations, they have often been completed at Veterans Affairs centers, have been more 

intensive and lengthy, have not incorporated veteran specific drinking norms, and have 

generally not resulted in significant drinking reductions. While the literature continues to 

demonstrate efficacy for brief interventions using PNF among military personnel, it is 

important to consider for whom such interventions might be best suited. We recently 

explored the question of for whom PNF interventions are most effective in a college student 

sample and found that drinking motives, specifically drinking to cope, moderated 

intervention efficacy (Young et al., 2016).

Drinking to Cope

Drinking motives have been categorized along two dimensions, namely internal and 

external/social reward, and positive and negative affect (Cooper, 1994). Of these, drinking to 

cope with negative affect has most often been associated with problem drinking (Kuntsche, 

Knibbe, Gmel, & Engels 2005; Lewis et al., 2008; Martens et al., 2008; Merrill & Thomas, 

2013; Simpson, Stappenbeck, Luterek, Lehavot, & Kaysen, 2014). Veterans tend to be at 

higher risk for a number of mental health issues including PTSD, depression, and anxiety 

(e.g., Ramsey et al., 2017; Wisco et al., 2014), all of which have been associated with 

drinking to cope (Goldsmith, Tran, Smith, & Howe, 2009; Simpson et al., 2014; Young-

Wolff, Kendler, Sintov, & Prescott, 2009). Furthermore, drinking to cope was found to be 

more strongly associated with both binge drinking and problem drinking among student 

service members/veterans compared to civilian students, though frequency of drinking for 

coping reasons did not differ between groups (Whiteman & Barry, 2011). Thus, drinking to 
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cope may be especially problematic for young adult veterans as it is more closely tied to 

heavy drinking and problems for these individuals.

Drinking to Cope as Moderator of Intervention Efficacy

PNF assumes that drinking is reduced by changing one’s perceptions about what others are 

doing, which is primarily a social intervention; that is, the individual cares about what their 

peers are doing and learns that others around them are not drinking as much as they thought. 

As such, PNF has been efficacious for social drinkers (Lewis & Neighbors, 2006; 

Neighbors, Larimer, & Lewis, 2004). However, our recent study found that, among college 

students, higher coping motives were associated with a stronger relationship between 

reduced perceived norms and reduced drinking, and were directly associated with reduced 

drinking at three- and six-month follow-ups (Young et al., 2016). In that study, coping 

motives did not differentiate PNF intervention effects on changes in perceived norms at 

follow-up. Thus, PNF reduced perceived norms relative to control regardless of coping 

motives. The stronger effects of PNF for high coping students was thought to be a result of 

the stronger association between follow-up perceived norms and drinking and the direct 

effect of PNF on follow-up drinking, which was presumably not driven by a differential 

effect in reducing perceived norms for higher coping drinkers. Rather, high coping students 

might have interpreted the feedback as an unexpected indication that their drinking levels 

were maladaptive. This may have been due to the direct contrast between their own drinking 

and other students’ drinking, but it appears that it was not due to correcting misperceptions 

of drinking norms. The present study was intended to replicate these findings in a sample of 

veterans.

Current Study

PNF interventions have been found to reduce problematic drinking among both active duty 

and veteran samples (e.g., McDevitt-Murphy et al., 2015; Pedersen et al., 2017b; Pemberton 

et al., 2011; Williams et al., 2009). Such interventions are thought to work indirectly, as a 

result of changing perceived norms for drinking (i.e., PNF reduced perceived drinking norms 

reduced problem drinking). However, PNF may work directly by facilitating reflection on 

one’s drinking and recognizing it as potentially maladaptive (i.e., PNF reduced problem 

drinking). Specifically, PNF may have a direct effect on drinking because it serves a 

diagnostic function for individuals who drink to cope in that the feedback functions as a 

warning that they are drinking much more than others and that their coping style is 

unhealthy. This knowledge (rather than changes to their perceived drinking norms) may 

motivate them to change their drinking behavior or affect regulatory processes. The current 

study expands the growing literature in this area by examining coping drinking motives as a 

potential moderator of intervention efficacy in a secondary data analysis. While past 

research has found that coping drinking motives moderate PNF efficacy in a sample of 

college students (Young et al., 2016), this is the first study of its kind to examine whether a 

PNF intervention would be more effective for young adult veterans who drink to cope with 

negative affect. Given high rates of mental health issues among veterans (Ramsey et al., 

2017) and known associations between mental health issues and drinking to cope 

(Goldsmith et al., 2009; Simpson et al., 2014; Young-Wolff, 2009), a veteran sample is ideal 

Young et al. Page 4

Psychol Addict Behav. Author manuscript; available in PMC 2019 November 19.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



to further examine how PNF can work for coping drinkers. Similar to the study with college 

students, we expected that veterans who frequently drink for coping reasons would show a 

greater reduction in perceived norms, alcohol use, and alcohol-related problems at follow-up 

relative to veterans who drink for coping reasons less frequently.

Method

Participants and Procedure

Participants were 784 young adult veterans (86% male) aged 19–34 (mean age = 28.9, SD = 

3.4) who were recruited to participate in a longitudinal trial to evaluate the efficacy of a PNF 

intervention (Pedersen, Marshall, & Schell, 2016a; Pedersen et al., 2017b). Participants’ 

racial backgrounds were as follows: 85% White, 4% Black or African American, 1% Asian, 

2% American Indian or Alaska Native, 6% More than one race, and 2% Other. Ten percent 

of participants identified as Hispanic/Latino(a) ethnicity. Eighty-two percent of participants 

reported experiencing combat. Six hundred twenty-two veterans (79.3%) completed the one-

month follow-up. Participants received a $20 Amazon.com gift card for completing the 

baseline survey and a $25 Amazon.com gift card for completing the follow-up survey.

Young adult veterans were recruited via Facebook advertisements and were screened into the 

study. Eligibility criteria included: (1) U.S. veteran not on active duty, (2) aged 18 to 34 

years old, (3) and a score of at least 3/4 for women/men on the Alcohol Use Disorders 

Identification Test (AUDIT; Saunders, Aasland, Babor, De la Fuente, & Grant, 1993). 

Individuals who met eligibility criteria were invited to complete the baseline survey wherein 

they were randomly assigned to receive either a PNF alcohol intervention or receive control 

feedback about video game usage. Validation checks used successfully in previous research 

(e.g., Bauermeister et al., 2012; Kramer et al., 2014; Teitcher et al., 2015) were built into this 

study to limit potential fraudulent or misrepresented data by participants. For example, to 

limit access to the survey for multiple submissions, individuals could not access the survey 

more than once from the same Facebook account and we removed participants who spent an 

insufficient amount of time on the survey. To verify veteran status, we developed an 

algorithm where participants needed to provide consistent responses to questions about 

military service (e.g., branch, pay grade, occupation, and rank in the military all needed to 

match up), and reviewed individual participant data to ensure responses made sense (e.g., 

matching up age with time spent in the service, ensuring occupation code listed matched 

codes used by the specific branch of service indicated). Also, the targeted advertisements on 

Facebook were designed to only be shown to Facebook users that were likely veterans or 

family members of veterans. Those that did not meet our verification criteria were screened 

out of the study and could not return. We have written extensively about the recruitment and 

data verification procedures. For more details regarding the study and recruitment 

procedures, please see Pedersen, Naranjo, & Marshall, 2017a and Pedersen et al., 2017b, 

2016a. Immediately after receiving the feedback, individuals were asked to complete a brief 

post-intervention survey assessing perceived norms. One month post-baseline, participants 

were invited to complete the one-month follow-up survey assessing their drinking, perceived 

norms for drinking, and alcohol-related problems. All procedures were approved by the 

Human Subjects Protection Committee.
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Measures

Demographics and Military Service—Participants were asked to indicate their age, 

sex, racial background, and ethnicity. Additionally, participants were asked to report which 

branch of the military they served in, their rank and pay grade when they were discharged, 

and their particular occupation within the military. These items served to help verify 

participants were veterans and were not misrepresenting themselves in the online study 

(Pedersen et al., 2017a,).

Perceived Drinking Norms—The Drinking Norms Rating Form (Baer, Stacy, & Larimer, 

1991) assessed perceived descriptive drinking norms of participants with a modified version 

of the Daily Drinking Questionnaire (DDQ) regarding alcohol consumption behaviors for a 

same-sex veteran. Specifically, participants were asked how often and how much they 

thought that a same-sex veteran drinks in a typical week in the past month at baseline, 

immediately following the intervention procedure, and at one-month follow-up.

Weekly Drinking—The Daily Drinking Questionnaire (Collins, Parks, & Marlatt, 1985; 

Kivlahan, Marlatt, Fromme, Coppel, & Williams, 1990) evaluated the number of standard 

drinks participants consumed each day of a typical week (Monday–Sunday) in the previous 

month.

Alcohol-related Problems—The brief Young Adult Alcohol Consequences 

Questionnaire (BYAACQ; Kahler, Strong, & Read, 2005) evaluated alcohol-related 

consequences experienced over the past month. This scale contains 24-items assessing a 

range of alcohol-related consequences veterans might have experienced. Example items 

include, “I have passed out from drinking” and “When drinking I have done impulsive things 

that I regretted later”. Participants could respond ‘yes’ or ‘no’ to whether they had 

experienced each consequence in the past month.

Drinking Motives—The Drinking Motives Questionnaire-Revised (DMQ-R; Cooper & 

1994) was used to evaluate participants’ motivations for drinking. The DMQ-R consists of 

20 items assessing how often participants drink for four reasons (i.e., drink to cope with 

negative affect, drink to enhance positive mood states, drink to conform to the behavior of 

others, and drink to socialize). The present study focused on coping drinking motives as a 

moderator of intervention efficacy while the remaining three motives were included in the 

models as covariates. An example item from the coping motives subscale is, “Because it 

helps you when you feel depressed or nervous.” Alphas for the subscales were: .90 for 

coping, .89 for social, .85 for enhancement, and .89 for conformity.

Intervention Procedure

Personalized Normative Feedback—Participants randomly assigned to the PNF 

condition saw sex-specific feedback for fellow veterans’ drinking behaviors. Specifically, 

feedback was presented for the average number of drinks consumed per week, average 

number of drinks consumed per occasion, and the frequency of binge drinking occasions.
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Control Video Game Feedback—Participants randomly assigned to the control 

feedback condition saw feedback for video game play. Feedback for the attention control 

condition was similar to that presented in the alcohol PNF condition but included how 

frequently fellow veterans reported playing video games per week, how many hours per day 

were spent playing video games, and the total number of hours spent playing video games 

per week.

Data Analytic Plan

Preliminary analyses were conducted to evaluate potential baseline differences between 

conditions and to examine distributions of outcomes. Baseline differences between 

conditions on age, gender, weekly drinking, perceived descriptive norms, and drinking 

motives were evaluated. The only significant difference found was for coping motives, 

where the control group had higher scores on coping drinking motives at baseline (M = 

12.85, 6.06) than the intervention group (M = 11.79, SD = 5.62), t(791) = 2.57, p =.01. 

Drinks per week and perceived norms for weekly drinking were each capped to have a 

maximum value of 80 drinks per week. This affected 1.26% and 3.53% of scores for 

baseline drinking and perceived norms, respectively. Less than 1% of follow-up perceived 

norms and drinking scores were affected. Examination of skewness and kurtosis values were 

all lower than thresholds suggested by Kline (2015) as problematic for SEM (i.e., skewness 

> 3; kurtosis > 10).

MPLUS version 8.0 (Muthen & Muthen, 2017) was used to evaluate moderated mediation 

models. The specific mediation pathways of interest were the indirect paths from 

intervention condition to follow-up drinking (or follow-up alcohol-related problems) through 

follow-up perceived norms. These pathways included direct paths from intervention 

condition (X) to follow-up perceived norms (M) and a direct path from follow-up perceived 

norms to follow-up drinking or alcohol-related problems (Y). Both M and Y controlled for 

sex and non-coping drinking motives (i.e., social, enhancement, and conformity) to test for 

the unique influence of coping drinking motives relative to other motives for drinking across 

both sexes. M also controlled for baseline perceived norms whereas Y controlled for 

baseline drinks per week or baseline alcohol-related problems. Models were estimated using 

Full Information Maximum Likelihood. Coping motives (W) was tested as a moderator of 

the path from X to M (a) and from M to Y (b) and from X to Y (c'). Conditional indirect 

effects at low (−1SD), medium (Mean), and high values (+1SD) of coping motives were 

evaluated using bias-corrected bootstrapped confidence intervals (1000 samples). 

Conditional tests of the indirect effect (ab), direct effect (c'), and total effects (ab+c') at low, 

medium, and high values of coping motives were tested using model constraints. Variables 

used in interactions were mean centered to facilitate interpretation and to reduce 

nonessential multicollinearity of uncentered predictors with their product terms (Cohen, 

Cohen, Aiken, & West, 2013).
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Results

Descriptives

At baseline, veterans reported consuming 18.41 drinks per week on average (SD = 17.14). 

At follow-up, veterans consumed 11.45 drinks per week on average (SD = 13.25). 

Correlation analyses revealed expected associations between variables, with positive 

associations between sex and weekly drinking, perceived norms for weekly drinking, and 

frequency of binge drinking at baseline and follow-up and a positive association between sex 

and baseline alcohol-related problems. Thus, males reported consuming more drinks per 

week, had higher perceived drinking norms, reported more binge drinking episodes, and 

reported more alcohol-related problems compared to females. Drinking, motives for 

drinking, perceived descriptive drinking norms, and alcohol-related problems were 

positively correlated with one another (see Table 1). Moderate positive correlations were 

found between drinking to cope and drinking (rs >= .30) and drinking to cope and alcohol-

related problems (rs >= .43) both at baseline and follow-up.

Coping motives as a moderator of intervention efficacy for drinking through post-
intervention norms

We evaluated coping motives as a moderator of the indirect effect of PNF on drinking at 

follow-up through perceived norms post-intervention (see Figure 1). The model showed 

acceptable fit, RMSEA = .062, CFI = .958, TLI = .894, χ2 = 60.16, p < .001. Controlling for 

sex, baseline drinking, and all other drinking motives, coping motives significantly 

moderated the a path and the indirect path between feedback and follow-up drinking through 

post-intervention norms. Specifically, the indirect path between feedback and changes in 

drinking was significant for those at means levels of coping motives, b = −1.409, SE = .637, 

[95% CI: −2.92, −.35], but not for those lower in coping motives, b = −.909, SE = .606, 

[95% CI: −2.51, .02], or higher in coping motives, b = −1.877, SE = 1.189, [95% CI: 

−4.44, .28]. Further, neither moderation on the b path nor on the direct path were significant 

(see Table 2).

Coping motives as a moderator of intervention efficacy for drinking through follow-up 
norms

Next, we evaluated coping motives as moderator of the indirect effect of PNF on drinking at 

follow-up through perceived norms at follow-up (see Figure 2). This model showed good fit, 

RMSEA = .032, CFI = .985, TLI = .962, χ2 = 27.36, p = .026. Controlling for sex, baseline 

drinking, and all other drinking motives, coping motives significantly moderated the a path, 

the b path, and the indirect path between feedback and follow-up drinking through follow-up 

norms (see Table 3). The indirect path between feedback and follow-up drinking was 

significant for those at lower levels of coping motives, b = −.697, SE = .350, [95% CI: 

−1.62, −.22], mean levels of coping motives, b = −1.851, SE = .411, [95% CI: −2.77, −1.17], 

and at higher levels of coping motives, b = −3.520, SE = .788, [95% CI: −5.32, −2.82]. 

Consistent with expectations, the moderated mediation effect was stronger the more 

frequently that participants drank for coping-related reasons. Moderation on the direct path 

was not significant.
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Coping motives as a moderator of intervention efficacy for problems through post-
intervention norms

We then examined coping motives as moderator of the indirect effect of PNF on alcohol-

related problems at follow-up through perceived norms post-intervention. The model showed 

good fit, RMSEA = .030, CFI = .994, TLI = .984, χ2 = 25.55, p = .043. Controlling for sex, 

baseline alcohol-related problems, and all other drinking motives, coping motives 

significantly moderated the a path. However, moderation on the b path, the direct path, and 

the indirect path between feedback and follow-up problems through post-intervention norms 

were all non-significant (see Table 4).

Coping motives as a moderator of intervention efficacy for problems through follow-up 
norms

Finally, we examined coping motives as moderator of the indirect effect of PNF on problems 

at follow-up through follow-up perceived norms (see Figure 3). This model showed good fit, 

RMSEA = .032, CFI = .993, TLI = .982, χ2 = 26.96, p = .029. Controlling for sex, baseline 

alcohol-related problems, and all other drinking motives, coping motives significantly 

moderated the a path, the b path, and the indirect path between feedback and follow-up 

drinking through follow-up norms (see Table 5). The indirect path between feedback and 

follow-up drinking was significant for those at lower levels of coping motives, b = −.570, SE 
= .133, [95% CI: −.85, −.35], mean levels of coping motives, b = −1.006, SE = .421, [95% 

CI: −1.54, −.59], and at higher levels of coping motives, b = −1.564, SE = .456, [95% CI: 

−2.68, −.83]. Echoing the findings for drinking, the moderated mediation effect was stronger 

the more frequently that participants reported drinking for coping reasons. Moderation on 

the direct path was not significant.

Discussion

The present study extends the emerging literature on brief interventions to reduce heavy 

drinking among veterans by focusing on an important moderator of intervention efficacy: 

coping drinking motives. Our previous research demonstrated that a PNF intervention was 

efficacious in reducing normative misperceptions and problematic drinking among veterans 

(Pedersen et al., 2017b) and another of our studies found that coping motives moderated 

PNF intervention efficacy among college students (Young et al., 2016). Yet, this study is the 

first to investigate coping motives as a moderator of PNF intervention efficacy for veterans, a 

population at higher risk for mental health problems and coping-related drinking (Jakupcak 

et al., 2010; Lehavot, et al., 2014; McDevitt-Murphy et al., 2010; Miller et al., 2017; Seal et 

al., 2011). The present study was designed to evaluate whether PNF might similarly be more 

effective among individuals with higher coping motives in a sample of veterans.

As reported in our previous work (Pedersen et al., 2017b), PNF was associated with 

significant reductions in drinking and alcohol-related problems. In this case, this effect was 

fully mediated by changes in norms with the direct path becoming almost zero. Consistent 

with our original expectations, the indirect effect was moderated by drinking to cope. Thus, 

among veterans, PNF was more effective in reducing perceived norms among higher coping 

drinkers. In addition, reductions in perceived norms were more strongly associated with 
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reduced drinking and problems among higher coping drinkers. Furthermore, the indirect 

effect was stronger among higher coping drinkers. In addition there was no direct effect, 

regardless of the level of coping drinking motives.

Overall, findings replicated the previous college student study in demonstrating better effects 

of PNF among individuals higher in coping motives, even when controlling for all other 

drinking motives. In both studies, individuals who were higher in coping motives had 

stronger associations between follow-up perceived norms and follow-up drinking. However, 

among the college student sample, coping motives did not significantly moderate the indirect 

effect between PNF and alcohol-related problems at follow-up through perceived norms 

whereas the present study found evidence of a significant moderated mediation for 

problems. This difference in findings is likely a function of overall study results. PNF was 

not found to reduce alcohol-related problems overall in the college sample, but did reduce 

problems in the veteran sample.

The similar findings from both studies suggest that PNF may be particularly effective among 

high coping drinkers across populations. The primary difference in the two studies seems to 

be the mechanism of action; that is, coping motives moderated PNF effects on perceived 

norms among veterans but not among college students. At least part of the explanation may 

be the level of identification that veterans have with one another relative to college students. 

Previous research has shown that in military units with high cohesion (e.g., strong social 

bonds among active duty military) drinking is closely tied to perceived norms (Brown et al., 

2008; Wilk et al., 2010). The moderate correlations (e.g., r = .53) between perceived norms 

and drinking among veterans in these data further support this conclusion. Military 

personnel who serve in combat situations, as the vast majority (82%) of our sample have, 

must literally trust their peers with their lives. Lifetime friendships often result from shared 

extreme experiences unlike any others. Moreover, veterans may much more strongly identify 

with each other than college students do. As such, seeing that closely connected peers drink 

less than the participant him/herself did may have been a wake-up call that their own 

drinking may have crested to an unsafe level, and that others may be managing negative 

affect with alternate/non-drinking coping mechanisms.

Another significant difference between veterans and college students which may account for 

much stronger mediation effects for perceived norms among those higher in coping is the 

relative prevalence of coping motives. Coping motives are considerably stronger relative to 

social and enhancement motives among veterans. Compared to college student samples 

where average values for coping motives are 51%–70% lower than for social motives and 

41%–62% lower than enhancement motives (Neighbors, Lee, Lewis, Fossos, & Larimer, 

2007; Young et al., 2016), in the present study, average values for coping were only 18% 

lower than social motives and 4% lower than enhancement motives. Averages values for 

coping motives were 36% higher than conformity motives, which tend to be infrequently 

endorsed in all samples (e.g., Kuntsche et al., 2005; Lewis et al., 2008; McDevitt-Murphy, 

Fields, Monahan, & Bracken, 2015; Simpson et al., 2014; Stewart & Devine, 2000). Thus, in 

comparison to college students, veteran drinking is much more motivated by coping relative 

to other drinking motives.
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Given the relatively higher rates of coping drinking among veterans in our sample and 

literature documenting that veterans misuse alcohol as a means to cope with underlying 

behavioral health concerns like PTSD and depression (Brady, Back, & Coffey, 2004; Eisen 

et al., 2012; Jakupcak et al., 2010; McDevitt-Murphy et al., 2010; Schumm & Chard, 2012), 

it seems likely that when veterans think about other veterans’ drinking behavior, they 

assume that others are likely drinking for the same reasons. Thus, when they find out that 

other veterans are drinking considerably less, they may also infer that they have found other 

ways to cope. While this is purely speculative, it is consistent with basic research indicating 

that people often infer others’ motivations to be similar to their own (i.e., false consensus 

effect; Ross, Greene, & House, 1977). Perhaps these coping drinkers are not drinking in 

social contexts often, so for them the feedback may not engage social comparison processes 

related to norms and drinking similarly to others and instead might be more of a reality 

check suggesting they drink much more than other veterans and that this might be 

problematic. Thus PNF may serve as a warning sign for veterans who drink to cope, alerting 

them that their drinking habits and use of alcohol as a means to cope with negative affect are 

non-normative compared to other veterans and may be maladaptive. This information may 

serve as a wake-up call which may motivate them to change their drinking habits and/or find 

other methods to cope with negative affect. Subsequent research assessing perceptions of 

other veterans’ motives for drinking would provide a means of evaluating this proposition.

An unexpected finding in the present study was the difference between post-intervention 

perceived norms compared to follow-up perceived norms as moderators of intervention 

efficacy. We found significant moderation on the a path and the indirect path for post-

intervention norms, whereas we found significant moderation on the a path, b path, and 

indirect paths for follow-up norms. It is difficult to know why this occurred, but one 

possibility is because participants were asked to report on their perceived norms for drinking 

immediately after receiving the intervention (i.e., being told the actual norms), they did not 

have sufficient time to consider the implications of the information with respect to how or 

why other veterans might be drinking less than they were. If perceived norms really do 

mediate PNF more strongly for higher copers, they would need time to consider how coping 

fits with their own versus other veterans’ drinking.

Limitations and Future Directions

The findings from this study should be considered in light of some limitations. The sample 

was recruited online via Facebook and thus may not be representative of young adult 

veterans as a whole. For instance, the sample was mostly male and White/Caucasian which, 

though common for veteran samples, limits its generalizability. However, we have 

documented that Facebook is a viable mechanism to reach veterans in the community that 

may not be seeking care for alcohol misuse (Pedersen et al., 2016a; Pedersen et al., 2015). 

Additionally, the follow-up period of one-month is relatively short. The current study was 

funded to capture changes in drinking during this brief follow-up time, but future work may 

explore whether these associations are maintained over a longer period of time.
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Conclusions

The current study is a secondary data analysis of a brief norms-based intervention targeting 

heavy drinking among young adult veterans. Findings generally provided evidence that PNF 

interventions may be especially efficacious for veterans who drink to cope with negative 

affect. Specifically, results demonstrated that veterans who more frequently drink to cope 

with negative affect reduced their perceived norms, drinking, and alcohol-related problems 

to a greater extent than veterans who reported less frequent drinking to cope. These results 

are promising, as veterans tend to endorse drinking for coping reasons at high levels, and 

thus may especially benefit from a brief intervention incorporating PNF.
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Figure 1. 
Sex, baseline drinks per week, baseline perceived descriptive drinking norms, enhancement 

motives, social motives, and conformity motives were included as covariates.
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Figure 2. 
Sex, baseline drinks per week, baseline perceived descriptive drinking norms, enhancement 

motives, social motives, and conformity motives were included as covariates.
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Figure 3. 
Sex, baseline alcohol-related problems, baseline perceived descriptive drinking norms, 

enhancement motives, social motives, and conformity motives were included as covariates.
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