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Abstract 

Firefighting is a hazardous occupation due to the nature of firefighting duties including frequent 

exposure to traumatic events.  Firefighters have been shown to cope with stress by drinking alcohol 

(Bacharach, Bamberger, & Doveh, 2008).  Indeed, studies of firefighters have found that roughly 30% 

report being problem drinkers (Boxer & Wild, 1993) and 47% of firefighters have a diagnosis of alcohol 

abuse or dependence (North, Tivis, McMillen, Pfefferbaum, Spitznagel et al., 2002).  Despite high rates 

of alcohol use, most firefighters receive inadequate training regarding alcohol and other risky behaviors.  

Furthermore, fire departments rarely act proactively regarding problems like alcohol consumption.   

The present study adapted two brief intervention approaches that have been widely used to 

reduce risks in college students, for use in a large sample of municipal firefighters.  Thus, 740 

firefighters participated in a single intervention session and completed follow up assessments 3-4 

months later.  Firefighters were assigned to one of three conditions: BASICS Psychoeducation + 

Personalized Normative Feedback (PNF), PNF alone, or Control.  Measures of alcohol-related outcomes 

included alcohol risk levels, alcohol-related problems, and alcohol consumption patterns. 

Two-way, 3 (Control, BASICS, & PNF) x 2 (time), between subjects ANOVAs suggested main 

effects for time such that alcohol risk levels (F = 10.88, p < .001) and alcohol-related problems (F = 

7.03, p < .01) decreased significantly from intervention to follow up, and that this effect was uniform 

across all three conditions.  Overall, the results suggest that firefighters are responsive to a variety of 

intervention strategies.  Although the results failed to support the hypothesis that the brief interventions 

would be more effective than an educational control condition among firefighters, the results of this 

study are positive from a public health perspective.  Specifically, the results suggest that a variety of 

brief interventions can significantly reduce alcohol-related outcomes four months following a single 

alcohol intervention.  However, further research is needed to rule out alternative explanations for the 

observed pattern of results.   
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Chapter 1: Introduction 

Alcohol use is a leading public health problem in the U.S. with alcohol consumption and related 

risks contributing to thousands of preventable deaths, increased risk of injury, physical and sexual 

assault, poor academic/job performance, lost educational opportunities, and millions of dollars in health 

care, property damage, and other costs (Dowdall, 2003; Hingson, Heeren, Winter, & Wechsler, 2005).  

Many factors contribute to alcohol misuse including, but not limited to, positive outcome expectancies, 

myths about drinking and its potential consequences, low self-efficacy to resist peer pressure 

encouraging overdrinking, misperceptions of social norms regarding alcohol use, beliefs that alcohol is a 

useful coping strategy for reducing academic, job, and social stress, and underestimation of drinking-

related risks (Blume & Marlatt, 2006). 

Prevalence of alcohol use and related problems differ by occupations.  For example, such issues 

are more common among blue collar than white collar professions (Marchand, 2008). In addition, 

demanding and high stress professions, like police work, emergency responding, and firefighting, may 

lead to an increased use of alcohol for tension reduction and coping purposes (Cardiel, Morales-Monks, 

& Tomaka, 2012).   

Inherent duties and job-related stressors make firefighting a hazardous occupation.  Indeed, 2008 

saw nearly 80,000 firefighters injured while on duty (Karter & Molis, 2009).  Firefighters have also seen 

their job responsibilities expand from actual firefighting to the handling of a multitude of medical 

emergencies.  As such, firefighters have become “first responders” to a wide variety of situations, 

increasing their exposure to traumatic situations (Murphy, Beaton, Pike, & Johnson, 1999).   

When faced with traumatic events, firefighters cope primarily by seeking support of friends and 

family, but many also cope by drinking alcohol (North, Tivis, McMillen, Pfefferbaum, Spitznagel et al., 

2002).  For example, one study of firefighters found that 29% of them reported being problem drinkers 
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(Boxer & Wild, 1993).  A similar study found 47% of firefighters to have a diagnosis of alcohol abuse 

or dependence (North, Tivis, McMillen, Pfefferbaum, Spitznagel et al., 2002).  Boxer and Wild (1993) 

have suggested that firefighters use alcohol as self-medication strategy.  Others have suggested that 

“escapist” reasons for drinking mediate the relationship between job stressors and alcohol consumption 

among firefighters (Cooper, Russell, & Frone, 1990; Greenberg & Grunberg, 1995).   

Despite high rates of alcohol use (Boxer & Wild, 1993), most firefighters receive inadequate 

training regarding alcohol and other personal risk behaviors (A. Hernandez, EPFD, Personal 

Communication, February 10, 2011; North, Trivis, McMillen, Pfefferbaum, Cox et al., 2002).  Although 

it varies by location, it is usually the responsibility of individual departments to organize and provide 

firefighter training.  Such training typically focuses on fire-fighting techniques, basic emergency 

medical procedures, and other job-related topics and, as such, little time remains for teaching firefighters 

coping skills, helping them combat job stressors, or addressing other concerns such as alcohol risk 

behaviors.  Furthermore, it is rare for departments to act proactively regarding problems like alcohol 

consumption.  Instead, most are reactive, employing remediation methods such as psychological 

counseling which are potentially stigmatizing and unpalatable to most firefighters and which reach only 

a small proportion of those affected by drug and alcohol abuse (North, Trivis, McMillen, Pfefferbaum, 

Cox et al., 2002).   

In response to this, the present study adapted two brief motivational intervention (BMI) 

protocols that have been widely used and shown successful at reducing alcohol risks in college 

student populations and tested them in a sample of firefighters.  BASICS (Brief Alcohol Screening 

and Intervention for College Students) is a harm reduction approach for risky alcohol use in which the 

ultimate goal is a reduction of adverse consequences from alcohol consumption by decreasing the 

incidence of binge drinking and related risk behaviors (Dimeff, Baer, Kivlahan, & Marlatt, 1999).  

Indeed, an NIAAA task force identified BASICS as a “Tier 1” intervention, because of its known 
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efficacy in reducing alcohol consumption and risk behaviors among college-age drinkers (National 

Institute on Alcohol Abuse and Alcoholism [NIAAA], 2002).  Personalized Normative Feedback 

(PNF), both as a component of the BASICS program and frequently used independently as a stand-

alone intervention, focuses on reviewing the provision of personalized feedback based on the baseline 

assessment of drinking patterns in relation to normative data and functions as a guide for discussion 

about alcohol risk behaviors (Dimeff et al., 1999).  There is also good evidence that PNF 

interventions, originally part of the more comprehensive BASICS intervention, can substantially 

reduce alcohol consumption and related risk behaviors on their own, apart from the larger BASICS 

approach (Walters & Neighbors, 2005). 

Although these interventions have been developed and tested primarily in college students, they 

may also be appropriate for firefighters for several reasons.  First, studies have shown that firefighters 

have drinking patterns similar to those seen among college students.  Indeed, Boxer and Wild (1993) 

found that of 29% of firefighters had current problems related to alcohol use and North, Trivis, 

McMillen, Pfefferbaum, Spitznagel, and colleagues (2002) found that nearly 50% of firefighters had a 

history of alcohol problems.  This finding is consistent with college student alcohol research which 

suggests that approximately 35% of students screened are, in fact, “at-risk” drinkers and eligible for an 

alcohol risk-reduction program (Tomaka, Palacios, Morales-Monks, Davis, 2012).   Second, firefighters 

experience similar social pressures to drink as do college students.  In a report of inappropriate off-duty 

behaviors of firefighters, Downey (ND) found that the firefighting social environment was not only 

accepting of alcohol use and misuse, but also reinforced by social pressures to belong and be accepted in 

the “brotherhood.”  Specifically, firefighters consider themselves part of a fraternal brotherhood, not too 

removed from college fraternity (A. Hernandez, EPFD, Personal Communication, 2011).  Third, like 

college students, firefighters do not like to be labeled as alcohol abusers and as such may respond better 

to public health approaches to alcohol risk reduction that avoid labeling them as such.   In addition, by 



 4 

being prevention-oriented and public health focused, programs such as BASICS and PNF avoid many of 

the shortcomings and potential stigmatization of traditional approaches to alcohol problems.   

Based on these similarities, the present study examined whether approaches used primarily in 

college students, specifically the BASICS/PNF approach, would be effective in a sample of municipal 

firefighters.  Overall, it was hypothesized that the two BMIs would be more effective in decreasing 

alcohol-related outcomes than a standard alcohol education intervention that emphasized legal risks and 

responsibilities for firefighters.  

Accordingly, this dissertation project had one primary specific aim: 

To examine the effectiveness of BASICS Psychoeducation + PNF and PNF alone against 

an educational control for reducing alcohol risk levels, alcohol-related problems, and 

alcohol consumption among municipal firefighters 

 

It was hypothesized that the BASICS Psychoeducation + PNF  and the PNF alone conditions 

would be more effective in reducing alcohol-related problems, alcohol risk levels, and alcohol 

consumption among firefighters at four months follow-up than an educational control group.  It was 

also hypothesized that BASICS + PNF would be more effective than PNF alone. 

 As described above, the purpose of this study was to examine the effectiveness of two brief 

motivational interventions on alcohol risk levels, alcohol-related problems, and alcohol consumption 

among a sample of firefighters and compare them with a standard educational intervention.  To do so, 

this study employed a 3 x 2 fully between subjects quasi-experimental posttest only design using an 

independent pretest sample (Shadish, Cook, & Campbell, 2002) that crossed three levels of alcohol 

intervention with two time points.  The design was completely between subjects to ensure participant 

anonymity, a requirement of the El Paso Fire Department, in order to maintain participant privacy and 

encourage truthful responding.  As such, it did not link pre- and post-test scores.  Outcome measures 

were collected at four months post-intervention and included alcohol risk levels, alcohol-related 

problems, and alcohol consumption patterns.   
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The study was conducted at the El Paso Fire Department (EPFD) Training Academy.  

Participants in this study included 740 uniformed El Paso firefighters, approximately 89% of the El Paso 

firefighting population.  Firefighters attended the “Alcohol-Risk Reduction” training in groups of 20-30 

containing members of a specific EPFD shift and including firefighters from multiple fire stations across 

the city.  Because the nature of the training setting prohibited random assignment of individuals to 

groups, assignment to intervention condition was done on a group level and consistent with their shift 

assignments.  Although random assignment of individuals was not possible, this procedure allowed all 

stations and all shifts to be represented relatively equally across intervention conditions, and as such 

these factors were not confounded with experimental condition.   

EPFD firefighters were expected to participate in the alcohol risk-reduction training aspects of 

the study as part of their required four-month training cycle.  Regarding voluntary participation in 

research, all firefighters had the opportunity to opt out of the research part of the study (i.e. assessment 

and follow-up questionnaires), while still receiving their training hours.  

 Following completion of informed consent statements and the assessment packet (30-60 

minutes), firefighters experienced one of three interventions dependent on the condition to which each 

training group has been assigned.  Twelve training groups received the Standard Alcohol Education 

Intervention Presentation, 12 training groups the BASICS Psychoeducation and PNF intervention, and 

12 training groups received the PNF Intervention.  Participants completed a follow-up assessment 

approximately four months after the intervention and as part of their next training cycle.  
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Chapter 2: Background and Significance 

2.1 HEALTHY PEOPLE 2020 

 This study was consistent with the aims of Healthy People 2020, the Health Goals and 

Objectives for the Nation.  The project is most consistent with objectives listed under the Substance 

Abuse Goal: to reduce substance abuse to protect the health, safety, and quality of life for all, especially 

children.  Particularly relevant are objectives, SA - 14.3 Reduce the proportion of persons engaging in 

binge drinking during the past 30 days - Adults 18 years and older, SA - 15 Reduce the proportion of 

adults who drank excessively in the previous 30 days, SA - 16 Reduce average annual alcohol 

consumption, SA - 17 Decrease the rate of alcohol-impaired driving, and SA - 20 Decrease the number 

of deaths attributable to alcohol (United States Department of Health and Human Services [HHS], 

Healthy People 2020, 2011). 

 To the extent that injuries and violence are strongly associated with alcohol consumption, the 

project was also consistent with several objectives listed under the Injury and Violence Prevention Goal: 

to reduce unintentional injuries, and violence, reduce their consequences.  Particularly relevant are the 

Unintentional Injury Objectives, including IVP – 11 Reduce unintentional injury deaths, IVP – 12 

Reduce nonfatal unintentional injuries, IVP – 13 Reduce motor vehicle crash-related deaths, and IVP – 

14 Reduce nonfatal motor vehicle crash-related injuries.  Violence Prevention objectives are also 

relevant, including IVP – 32 Reduce nonfatal physical assault injuries, IVP – 33 Reduce physical 

assaults, IVP – 39 Reduce violence by current or former intimate partners, and IVP – 40 Reduce sexual 

violence (HHS, Healthy People 2020, 2011). 

 2.2. THE MAGNITUDE AND SEVERITY OF THE PROBLEM 

 Alcohol abuse remains one of the most significant public health problems in the United States 

(Room, Babor, & Rehm, 2005).  Specifically, the Centers for Disease Control and Prevention (CDC, 

2004) report heavy alcohol use as the third leading lifestyle-related cause of death in the U.S., with 
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alcohol use associated with over 80,000 deaths per year (Mokdad, Marks, Stroup, & Gerberding, 2004).  

In the general population, Behavioral Risk Factor Surveillance System (CDC, 2002) surveys have 

consistently shown rates of heavy episodic consumption or binge drinking (consuming 5 or more drinks 

in one sitting in the previous month) have remained stable at about 15%, whereas rates of chronic 

drinking (2 or more drinks per day or 60 or more drinks per month), have increased over the past 12 

years, rising from 3% to close to 6% in more recent surveys.  According to Town, Naimi, Mokdad, and 

Brewer (2006), among the 55% of current adult drinkers in the U.S., 17% engage in excessive drinking 

with 92% of excessive drinkers binge drinking and 25% engaging in heavy drinking in the last thirty 

days.  While binge drinking is typically thought to be a characteristic of young adult drinking, 70% of 

binge drinking is actually occurring in those aged 26 and older.  Binge drinking has also been shown to 

be more prevalent among men than women, with men reporting nearly thirteen binge drinking episodes 

per year compared to three for women (Naimi et al., 2003).    

 Alcohol consumption rates are substantially higher among young adults, with individuals aged 

18-24 having the highest overall consumption rates (O’Malley & Johnston, 2002) and 18-29 year olds 

having the highest rates of alcohol abuse and dependence (Grant et al., 2004; Knight et al., 2002).  

Moreover, the National Survey on Drug Use and Health (NSDUH) found that 11 million current 

drinkers were below the legal age of 21, and 7.2 million of them were binge drinkers (U.S. HHS 

Substance Abuse and Mental Health Services Administration [SAMHSA], 2006).  Among 18-25 year 

olds, 41% report binge drinking and 14% report heavy drinking (5 or more days of binge drinking in the 

past thirty days; SAMSHA, 2011).  Studies of college students suggest that between 70-90% drink and 

that 25%-50% are binge drinkers (Barnes, Welte, & Dintcheff, 1992; Meilman, Stone, Gaylor, & Turco, 

1990; O’Malley & Johnston, 2002; Wechsler, Dowdall, Davenport, & Castillo, 1995; Wechsler & Isaac, 

1992). 
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 Similar figures characterize Hispanic populations where studies have shown that nearly 71% 

reported consuming alcohol regularly (at least monthly) and that 46% reported binge drinking in the last 

month (McKinnon, O’Rourke, & Byrd, 2003).  These percentages are consistent with data showing 

Hispanics to have the highest prevalence of heavy and binge drinking compared to any other minority 

ethnic group (Bennett, Miller, & Woodall, 1999; Johnston, O’Malley, & Bachman, 2001; Ma & Shive, 

2000).  A more recent survey from the University of Texas at El Paso, a predominately Hispanic-

Serving Institution found that roughly 80% of students report being current consumers of alcohol (at 

least monthly), 55% report binge drinking (at least once in the last month) and roughly 35% screen 

positive for potential alcohol use disorder using standardized instruments (Tomaka, Palacios, & 

Morales-Monks, 2011; Tomaka, Palacios, Morales-Monks, & Davis, 2012).  Cultural and ethnic factors, 

social acceptance of alcohol, and proximity to Mexico, may predispose border Hispanics to higher rates 

of alcohol consumption and associated problems (McKinnon et al., 2003).   

 Additionally, research has found that those in certain occupations may have higher rates of 

alcohol consumption and alcohol-related problems.  Specifically, occupations, such as blue collar 

workers, have higher alcohol risk levels (Marchand, 2008).  Head, Stansfeld, and Siegrist (2004) found 

that a stressful psychosocial environment where there were high demands but low rewards—a 

characteristic of blue collar work—was a risk factor for alcohol dependence in men.  This finding is 

consistent with another study that found a professional effort-reward imbalance to be associated with 

high rates of alcohol consumption (Puls, Winold, & Blank, 1998).  Several studies have suggested that 

the relationship between occupation and alcohol use is due to stress and the need to reduce tension 

(Peele & Brodsky, 2000; Jose, Mheen, Oers, Mackenbach, & Garretsen, 2000).   

 The relationship between work place stress and alcohol use has been extensively studied (Cooper 

et al., 1990; Cooper, Russell, Skinner, Frone, & Mudar, 1992; Crum, Muntaner, Eaton, & Anthony, 

1995; Frone, 1999).  The “work stress paradigm” is used to describe the effect of work stressors, such as 
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hazardous work conditions, job insecurity, workplace conflicts, harmful physical work environments, 

and unfair treatment, on alcohol use (Frone, 1999).   Specifically, studies have shown occupations with 

high demands, low job control, job dissatisfaction, and little decision making authority have higher rates 

of problem drinking than occupations lacking these conditions.  Moreover, drinking to cope has been 

shown to mediate this relationship (Greenberg & Grunberg, 1995; Martin, Roman, & Blum, 1996).  In 

addition, demanding and high stress professions, like rescue work, emergency responding, and 

firefighting, may lead to an increased use of alcohol for tension reduction and coping purposes (Cardiel 

et al., 2012). 

2.3 RISKS AND CONSEQUENCES ASSOCIATED WITH ALCOHOL USE 

 As mentioned above, alcohol use is third leading preventable cause of death in the U.S. (CDC, 

2004), and is responsible for over two million years of potential life lost per year and thirty years of lost 

life per alcohol attributable death (Midanik et al., 2004).  Additionally, alcohol use and misuse is 

associated with a number of health conditions and greater economic burden.  More than one million 

emergency room visits and nearly three million physician visits are related to alcohol use, costing over 

two hundred twenty billion dollars per year (Bouchery, Harwood, Sacks, Simon, & Brewer, 2011).     

 Among adults, risk and consequences associated with alcohol use are numerous, ranging from 

violence to chronic diseases.  Specifically, acute effects of excessive alcohol use include unintentional 

injuries such as motor vehicle accidents, violence such as assaults and child abuse, sexual risks, 

including victimization, unplanned pregnancies, as well as alcohol poisoning (Greenfield, 1998; Naimi, 

Lipscomb, Brewer & Gilbert, 2003; National Center on Addiction and Substance Abuse [CASA], 1999; 

Sanap & Chapman, 2003; Smith, Branas, & Miller, 1999; Wechsler, Davenport, Dowdall, Moeykens, & 

Castillo, 1994).  Long term effects of alcohol use include liver disease, cancer, gastrointestinal 

problems, cardiovascular disease, neurological deficiencies, mental health conditions, such as depression 

and anxiety, as well as prolonged social consequences like unemployment and domestic problems 
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(Baan, Straif, Grosse, Secretan, & El Ghissassi, 2007; Booth & Feng, 2002; Castaneda, Sussman, 

Westreich, Levy, & O’Malley, 1996; Corrao, Bagnardi, Zambon, & La Vecchia, 2004; Heron, 2007; 

Kelly et al., 1995; Leonard & Rothbard, 1999; Rehm, Gmel, Sepos, & Trevisan, 2003; Schiff, 1997).    

 Moreover, alcohol risks and consequences vary by gender.  For example, research shows that 

men are more likely to engage in risky alcohol behaviors such as driving while intoxicated (National 

Highway Traffic Safety Administration, 2008) and being aggressive (Scott, Schafer, & Greenfield, 

1999).  Men have shown to be more prone to committing suicide and more likely to commit suicide 

while under the influence of alcohol than women (Hayward, Zubrick, & Silburn, 1992; May et al., 2002; 

Suokas, Suominen, & Lonnqvist, 2005).  However, women are faced with specific concerns regarding 

sexual and reproductive health and alcohol use.  Specifically, alcohol use has been shown to affect the 

menstrual cycle as well as increase infertility, miscarriage, stillbirth, and premature delivery (Mendelson 

& Mello, 1988; Wilsnack, Wilsnack, & Klassen, 1984).   Women who consume alcohol excessively are 

also at an increased risk for unintended pregnancies, sexually transmitted infections (Thomas et al., 

2001) and sexual victimizations (Abbey, 2002; Mohler-Kuo, Dowdall, Koss, & Wechsler, 2004; Monks, 

Tomaka, Palacios, & Thompson, 2010).    

 Risks and consequences of alcohol use are particularly acute among young adults. Indeed, heavy 

drinking patterns exhibited during these years put young adults at high risk for a variety of negative 

health, academic, social, and interpersonal consequences. Negative consequences of alcohol 

consumption include alcohol poisoning, traumatic injuries (many due to motor vehicle accidents), poor 

academic performance, antisocial/aggressive behavior, sexual assault, unplanned pregnancy, and 

sexually transmitted disease (Hingson & Holand, 1993; Larimer, Lydum, Anderson, & Turner, 1999; 

Quigley & Marlatt, 1996; Rivinus & Larimer, 1993; Wechsler, et al., 1994; Wechsler, Dowdall, 

Davenport, & Rimm, 1995; Wechsler & Isaac, 1992).   
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 Hingson et al.’s (2005) widely cited analysis of government and other data shows that excessive 

drinking among 18-24 year old college students contributed to 1,400 student deaths, 500,000 

unintentional injuries, 600,000 incidents of assault, and 70,000 cases of sexual assault or date rape 

yearly.  Moreover, 400,000 students reported engaging in unprotected sex while drunk, and 100,000 

students reported having been too intoxicated to know if they consented to having sex—a finding that 

suggests underestimation of sexual assault. Hingson and colleagues (2005) report that nearly 150,000 

college students a year experience a health problem related to their drinking, and Presley, Leichliter, & 

Meilman (1998) report that over 1% of students reported that they tried to commit suicide due to 

drinking or drug use.  Additionally, more than 2 million college students drove under the influence of 

alcohol in the last year (Hingson et al., 2005), 11% reported participating in vandalism and destruction 

of property (Wechsler et al., 2002), and 5% were involved with the police (Hingson et al., 2005). 

 In addition to health risks, the economic costs of underage drinking are staggering, including $35 

billion toward violent crime, $18 billion for traffic crashes, $1.5 billion for suicide attempts, $1 billion 

for alcohol treatment, $0.5 billion for Fetal Alcohol Syndrome cases, $0.5 billion for drowning, $0.3 

billion for burns and $0.3 billion for alcohol poisoning (Dowdall, 2003). 

2.4 FACTORS THAT FACILITATE DRINKING AMONG YOUNG ADULTS 

 Although the present study examines firefighters, a population that would not be considered 

“young adults” by most definitions, research on factors that facilitate and promote drinking among 

young people is relevant to them.  This is primarily because most adult drinkers established patterns of 

drinking when they were that age which they now carry-on in adult life. Heavy drinking on college 

campuses is not new.  In fact, Menninger (1929) described drinking by college students as one of 

several “mental hygiene” problems faced by these students, along with “necking,” “deviltry,” flunking, 

stealing and suicide.  Some years later, Keller (1948) described college drinking as “common,” although 
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intensive study of college drinking would not begin in earnest until the mid-1960’s (e.g., Bruyn,1966; 

Lundin & Sawer, 1965; Park, 1967; Williams, 1965). 

 The prominence of the college drinking experience suggests that heavy alcohol consumption 

during the college years remains a “rite of passage” for many students.  Given newfound freedoms and 

independence, young adults engage in the decision making regarding when, where, with whom, how 

often, and how heavily to drink (Presley, Meilman, & Leichliter, 2002).  Of course, these choices are not 

context-free as multiple individual, environmental, and societal factors facilitate alcohol use among 

young adults.  Common individual factors include such things as history of alcohol use, family and 

parental attitudes and behaviors, ethnicity, knowledge of risks, positive attitudes, beliefs, and 

expectancies about the benefits of alcohol use, high stress, and the inability to refuse peer pressure to 

drink and to avoid alcohol promoting social functions (Dowdall & Wechsler, 2002).  Environmental 

influences include the campus environment (e.g., “party schools”, women’s colleges, social clubs and 

fraternities), alcohol availability, residential living conditions (e.g., “dry” dorms), and social network 

factors such as the need for social acceptance, established peer groups, and systems.  Wider societal 

factors also play a role, including near universal acceptance of alcohol and the seemingly unending 

promotion of its acceptance and use in the media. 

 Relevant to research on more adult populations, research suggests that the majority of young 

adults “mature out” of the heavy drinking patterns seen in the college years, particularly as they leave 

college and assume greater familial and work related responsibilities (Baer, Kivlahan, Blume, 

McKnight, & Marlatt, 2001; Marlatt et al., 1998).  Considering this information, the key intervention 

goal, from a public health perspective, is to focus on risk reduction, encourage moderation and safety as 

well as encourage maturation across a broad spectrum of college drinkers and during this life phase. This 

is not to ignore the relatively small percentage of alcohol dependent drinkers (e.g., Schulenberg, 

O’Malley, Bachman, Wadsworth, & Johnston, 1996), but by focusing on the larger contingent of risky, 
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but not dependent drinkers, brief intervention programs represent a promising public health approach to 

reducing risks associated with heavy alcohol consumption. 

2.5 FACTORS THAT FACILITATE DRINKING AMONG FIREFIGHTERS 

 Inherent duties and work stressors make firefighting a hazardous occupation (Murphy et al., 

1999).  Indeed, 2008 saw nearly 80,000 firefighters injured while on duty (Karter & Molis, 2009).  Job-

related injuries have been shown to be three to five times higher among firefighters than those working 

in the private industry (International Association of Fire Fighters [IAFF], 1995, 2000). The very nature 

of the firefighting profession—daily exposure to both physical and mental stressors—may leave 

firefighters at an increased risk for health conditions and negative lifestyle choices (Murphy, Bond, 

Beaton, Murphy, & Johnson, 2002).   

 Firefighters face additional risk factors for negative behavioral and health outcomes.  First and 

foremost, firefighters traditionally work in 24-hour rotating shifts; these shifts are often characterized by 

drastic and momentary changes in the environment (International Association of Fire Chiefs [IAFC], 

2007).  For example, one moment they may be eating, sleeping, studying, or watching television, the 

next they are running to the truck and planning a fire rescue.  Dealing with these sudden changes 

accompanied by a lack of proper sleep may lead to occupational stress, poor job performance as well as 

job dissatisfaction (Beaton & Murphy, 1993; Murphy et al., 1999).  Secondly, firefighters have a 

dynamic social environment; at times following a strict paramilitary chain of command and at others 

establishing a sense of camaraderie and brotherhood among co-workers.  These teamwork type 

relationships have repeatedly been shown to contribute to off duty alcohol use (Fillmore, 1992; Murphy 

et al., 1999).  Thirdly, firefighting and rescue work in general is described as a profession following the 

high demand/low control paradigm.  Studies have shown that this type work environment can lead to 

higher rates of occupational stress and health complications, such as heart disease (Karasek et al., 1988; 

Kales, Tsismenakis, Zhang, & Soteriades, 2009).  In addition, demanding and high stress professions, 
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like rescue work, emergency responding, and firefighting, may lead to increased use of alcohol and 

higher rates of problem drinking for tension reduction and coping purposes (Cardiel et al., 2012; 

Greenberg & Grunberg, 1995; Martin et al., 1996).   

 Finally, firefighters have also seen their job responsibilities expand from actual firefighting to the 

handling of a multitude of medical emergencies.  In fact, all but approximately fifteen uniformed 

firefighters in El Paso, Texas are dual certified as firefighter and emergency medical technicians (EMT; 

A. Hernandez, EPFD, Personal Communication, May 2012).  Additionally, El Paso Firefighters reported 

to over forty six thousand medical incidents in 2011, totaling 70% of the number of emergency 

responses and only 2% were fire related incidents (EPFD, 2012).  As such, firefighters have become 

“first responders” to a wide variety of situations, increasing their exposure to traumatic situations 

(Murphy et al., 1999).  Frequent exposure to traumatic events has left firefighters with high rates of 

Post-Traumatic Stress Disorder (PTSD) symptoms (Cardiel et al., 2012; McFarlane, 1998).  Research 

has shown that exposure to trauma increases alcohol use, with approximately 52% of men and 28% of 

women with PTSD also meeting the criteria for alcohol abuse or dependence (Hruska, Fallon, 

Spoonster, Sledjeski, & Delahanty, 2011; Vujanovic, Marshall-Berenz, & Zvolensky, 2011).  

 McFarlane (1998) reviewed the evidence linking PTSD to alcohol abuse. After examining the 

strength of association between PTSD and alcohol abuse among three different populations, including 

firefighters, he concluded that although there is no simple relationship, a significant association exists 

between PTSD and drug and alcohol abuse/dependence.  Similarly, Chilcoat & Breslau (1998) reported 

that in both clinical and community-based samples, strong and consistent associations between PTSD 

and alcohol abuse/dependence were evident.   Cardiel, Morales-Monks, and Tomaka (2012) took this 

research a step further by not only showing that PTSD and alcohol outcomes were related among 

firefighters, but that drinking to cope and general maladaptive coping mediated this relationship.  

(Cardiel et al., 2012; North, Tivis, McMillen, Pfefferbaum, Cox et al., 2002).  
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 In general, firefighters have been shown to engage in risky alcohol consumption and have high 

rates of alcohol dependence.  Overall, approximately 80% of firefighters are current consumers of 

alcohol (Murphy et al., 2002), and 29% of firefighters report having possible or probable problems with 

alcohol use (Boxer & Wild, 1993). Similar studies have found that 42% to 47% of firefighters have had 

a lifetime diagnosis of alcohol abuse or dependence (McFarlane, 1998; North, Tivis, McMillen, 

Pfefferbaum, Spitznagel et al., 2002).  Haddock and colleagues (2012) reported that 56% of career 

firefighters surveyed reported binge drinking and 9% reported driving while intoxicated in the last 

month.  Consistent findings were reported by volunteer firefighters with 45% reporting binge drinking 

and 10% reporting driving while intoxicated in the last month (Haddock et al., 2012). While there are no 

published records for the general population to see, the EPFD had approximately eleven DUI and/or 

DWIs in 2010, with some being repeat offenses.  This number is double what was reported in 2008 and 

2009, 6 and 5 DUI/DWIs respectively (A. Hernandez, EPFD, Personal Communication, May 2010).  It 

is suggested that firefighters use alcohol as a self-medication strategy and stress reduction strategy while 

others have similarly suggested that “escapist” reasons for drinking mediate the relationship between 

occupational stressors and alcohol consumption among firefighters (Bacharach, Bamberger, & Doveh, 

2008; Cooper et al., 1990; Greenberg & Grunberg, 1995).     

 Despite high rates of alcohol use (Boxer & Wild, 1993; North, Tivis, McMillen, Pfefferbaum, 

Spitznagel et al., 2002), most firefighters receive inadequate training regarding alcohol and other 

personal risk behaviors (A. Hernandez, EPFD, Personal Communication, February 10, 2011; North, 

Tivis, McMillen, Pfefferbaum, Spitznagel et al., 2002).  Although it varies by location, it is usually the 

responsibility of individual departments to organize and provide firefighter training.  Such training 

typically focuses on fire-fighting techniques, basic emergency medical procedures, and other job-related 

topics and, as such, little time remains for teaching firefighters coping skills, helping them combat job 

stressors, or addressing other concerns such as alcohol risk behaviors.  Furthermore, it is rare for 
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departments to act proactively regarding problems like alcohol consumption, often having vague 

substance use policies and lacking follow through (Murphy et al., 1999).  Instead, most fire departments 

are reactive, employing remediation methods such as psychological counseling which are potentially 

stigmatizing and unpalatable to most firefighters, which reach only a small proportion of those affected 

by drug and alcohol abuse.   

 While firefighting and rescue work in general is different from most occupations, there are 

obvious similarities between firefighters and college students.  First, studies have shown that firefighters 

have drinking patterns similar to those seen among college students.  Indeed, Boxer and Wild (1993) 

found that 29% of firefighters had current problems related to alcohol use and North. Tivis, McMillen, 

Pfefferbaum, Spitznagel, and colleagues (2002) found that nearly 50% of firefighters had a history of 

alcohol abuse or dependence.  This finding is consistent with college student alcohol research which 

suggests that approximately 35% of students screened are, in fact, “at-risk” drinkers and eligible for an 

alcohol risk-reduction program (Tomaka et al., 2012).   

 Second, firefighters experience similar social pressures to drink as do college students.  In a 

report of inappropriate off-duty behaviors of firefighters, Downey (ND) found that the firefighting social 

environment was not only accepting of alcohol use and misuse, but also reinforced by social pressures to 

belong and be accepted in the “brotherhood.”  Specifically, firefighters consider themselves part of a 

fraternal brotherhood, not too removed from college fraternity (A. Hernandez, Personal Communication, 

2011).   

 Third, like college students, firefighters do not like to be labeled as alcohol abusers and are less 

likely to recommend seeking help to another firefighter (Murphy et al., 2002).  Thus, firefighters may 

respond better to public health approaches to alcohol risk reduction that avoid labeling them as such.  In 

addition, by being prevention-oriented and public health focused, harm reduction programs developed 
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for college students may avoid the many of the shortcomings and potential stigmatization of traditional 

approaches to alcohol problems in this population.   

2.6 APPROACHES TO REDUCING ALCOHOL USE AMONG COLLEGE STUDENTS 

 Although the present study focused on firefighters, much of what is known about public health 

approaches to alcohol risk-reduction comes from studies of the college student population.  Since 

estimates of drinking in firefighter populations show that firefighters have patterns of drinking that 

mirror those of college student in many respects (see above), research on college students may be 

equally relevant to firefighters.  

 Brief motivational interventions have been specially designed to reduce problems associated with 

alcohol use by college students.  The National Institute on Alcohol Abuse and Alcoholism has assisted 

these efforts by creating a framework of recommended strategies for decreasing use and risky behaviors 

in this population.  These recommendations include the use of cognitive-behavioral skills with the 

emphasis on social norms and the use of motivational enhancement interventions (NIAAA, 2002).  Two 

commonly implemented approaches are the Alcohol Skills Training Program/BASICS Program and 

Personalized Normative Feedback (PNF) interventions.  These approaches are related in that PNF is a 

key component of the more comprehensive ASTP/BASICS approach.  Both of these approaches have 

rich theoretical backgrounds.  Theories that have contributed to the development of these intervention 

approaches include Motivational Interviewing, Stages of Change, Social Cognitive Theory, Self-

Efficacy Theory, Self-Monitoring Theory, Alcohol Expectancy Theory, the Motivational Model of 

Alcohol Use, and Social Norming Theory (Dimeff et al., 1999).   

2.6.1 ASTP/BASICS 

 Marlatt and colleagues (e.g., Baer et al. 1992; Kivlahan, Marlatt, Fromme, Coppel & Williams, 

1990) developed and tested the Alcohol Skills Training Program (ASTP), which evolved into Brief 

Alcohol Screening and Intervention for College Students (BASICS; Blume & Marlatt, 2004; Dimeff et 
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al., 1999; Marlatt et al., 1998).  ASTP and BASICS are both part of the NIAAA (2002) framework of 

recommended strategies and SAMHSA model programs.  Both include the use of cognitive-behavioral 

skills training, an emphasis on feedback regarding social norms, and the use of motivational 

enhancement strategies such as motivational interviewing (MI; Miller & Rollnick, 2002). 

 The BASICS program is essentially a one or two session version of ASTP combined with 

principles of MI.  Overall, the program focuses on reducing harmful alcohol use and alcohol- related 

problems while teaching students how to cope effectively in social situations involving alcohol (Dimeff 

et al., 1999; Marlatt et al., 1998).  The program relies on a combination of (a) information regarding 

alcohol use, (b) motivational techniques to facilitate awareness and behavior change, and (c) cognitive 

behavioral strategies such as learning to manage drinking limits, using monitoring cards, setting alcohol 

limits, using role-play scenarios for planning drinking activities and practicing drink refusal skills.  

Essential features include in-depth assessment of alcohol consumption patterns, consequences related to 

use, and analysis of expectancies regarding alcohol.  Assessment results are used to provide personalized 

normative feedback to participants, along with information on typical or normative use.  In addition to 

feedback, the program provides information about alcohol’s effects, sharing of personal experiences 

with alcohol, developing behavioral strategies to moderate use, education related to increased awareness 

and monitoring of BAL, and examining the client’s willingness and desire to change.  

 To enhance motivation for change, BASICS facilitators conduct sessions using the spirit and 

techniques of MI (Miller & Rollnick, 1991).  Miller and Rollnick (2002) have defined MI as “a person-

centered, directive method of communication for enhancing intrinsic motivation to change by exploring 

and resolving ambivalence” (p. 25).  Ambivalence is a key concept in MI, and it occurs when individuals 

have multiple, conflicting cognitions and emotions about ongoing behaviors.  Individuals at some level 

may recognize that ongoing behavior is destructive and harmful, yet be unwilling or unable to give up 

the behavior because it fills a different need or desire.  Motivational interviewing includes the expression 
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of accurate empathy with the client, helping the client develop  an awareness of discrepancies between 

actual and desired behaviors, avoiding argumentation, rolling with client resistance, supporting self-

efficacy, maintaining that responsibility for change lies with the individual, and offering a menu of 

behavioral change options.  The motivational interviewing philosophy and principles help facilitate 

change in drinking patterns through increasing acceptance of the person, reducing resistance, and 

increasing intrinsic motivation for change. 

 It is important to note that although it relies on the principles and philosophy of MI, BASICS 

does not involve true MI per se.  Rather it uses the spirit of MI to assist delivery of educational material 

to promote development of cognitive-behavioral skills (Blume & Marlatt, 2006; Dimeff et al., 1999). 

2.6.2 Personalized Normative Feedback 

 First developed as part of the BASICS intervention, Personalized Normative Feedback (PNF) has 

evolved as its own unique intervention modality with its own distinct research base (Riper et al., 2009; 

Walters & Neighbors, 2005).  PNF, usually given visually on a standardized feedback form (or “screen” 

in on-line applications), provides a drinking risk profile based on the relevant results of a larger 

assessment battery that students complete as part of the intervention.  Feedback regarding drinking 

patterns (i.e., typical quantity, frequency, and peak BAL) are provided along with graphical comparison 

to campus and/or national (i.e., social) norms, norms that are thought to reflect drinking levels of the 

“typical student.”  Comparisons with the typical student are important because they are expected to 

create discrepancies between the individual’s ongoing behavior and normative standards.  Raising 

awareness of such discrepancies is important because most heavy drinking college students have 

developed exaggerated normative beliefs—likely based on their salient surroundings—and correcting 

these biased normative perceptions is key to PNF-related behavior change (Borsari & Carey, 2000; 

Neighbors, Larimer, & Lewis, 2004).  Other information can include the most prevalent consequences 

that the individual has experienced because of his or her alcohol use, along with salient alcohol 
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expectancies.  Within the BASICS approach, the form does not provide a summary judgment, but rather 

serves as a starter or focal point for further discussion.  Such opportunities are not provided in all PNF 

interventions such as in the mailed and emailed interventions.  Students are encouraged to keep (or print) 

the form and use it for future reference (Dimeff et al., 1999). 

 Use of PNF, either as part of a larger program or as a stand-alone intervention, assumes that 

heavy alcohol use by college students is due in large measure to biased perceptions of peer drinking 

levels (i.e., drinking norms; Lewis & Neighbors, 2006), perceptions that foster continued heavy drinking 

behavior.  Heavy drinkers develop biased normative beliefs largely because they spend considerable 

time with other heavy drinkers (i.e., their friends), thereby developing a “false consensus” regarding the 

relative prevalence of their own behavior (Marks & Miller, 1987; Mullen & Goethals, 1990).  The key to 

behavior change, from this perspective is the correction of biased normative beliefs through the 

presentation of actual norms in comparison with personal levels of drinking, typically in graphic fashion 

(Lewis & Neighbors, 2006).  To provide PNF, the intervention facilitator must have information 

regarding the participant’s alcohol consumption, the participant’s perception on their peer’s use, and the 

actual alcohol consumption norm (Lewis & Neighbors, 2006).  By offering personalized normative 

feedback, the intervention facilitator is able to show the differences between the participant’s alcohol use 

and the typical student or peer without being confrontational. 

2.7 EFFECTIVENESS OF BRIEF MOTIVATIONAL INTERVENTIONS USING ASTP/BASICS 

 Several randomized controlled experiments have shown brief interventions using the 

ASTP/BASICS approach to reduce alcohol consumption and related problems in college samples, and to 

do so for periods ranging from 6 weeks (Murphy et al., 2001) to four years (Baer et al., 2001).  Initial 

studies examined 10- and 6-week versions of ASTP against no-intervention and assessment only 

interventions (Kivlahan et al., 1990 and Baer et al., 1992 respectively).  In both cases, students randomly 
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assigned to the ASTP program fared better in terms of alcohol consumption and related problems than 

did no-intervention controls. 

 Later studies demonstrated the effectiveness of a briefer format consisting of one or two sessions, 

an approach that would eventually be called “BASICS,” against no-intervention controls (Marlatt et al., 

1998).  In addition to random assignment, the landmark Marlatt study was unique in several ways, 

including examination of long term outcomes (i.e., 2 years), screening for program eligibility in high 

school, and the use of collateral reports (i.e., roommates and friends) to support the validity of self-

reported alcohol consumption and related problems.  It was also the first to show evidence for the 

process of “maturing out” of heavy consumption patterns over time (1998).  

 A number of studies have subsequently confirmed the efficacy of the BASICS approach. For 

example, Borsari and Carey (2000) found that at 6-weeks post intervention, BASICS participants drank 

significantly less, had fewer drinks per week, fewer times consuming alcohol in the month, and fewer 

binge drinking episodes per month, than no-treatment controls.  In addition to showing shorter-term 

efficacy, this study also demonstrated that reasonable outcomes could be expected from a single, one-

hour session and that BASICS could be replicated successfully outside the University of Washington.  

Similarly, Murphy and colleagues (2001) found that a one-session version of BASICS outperformed 

both an education-only and a no intervention control group, and that BASICS was particularly effective 

among heavier drinkers. 

 Finally, other studies have shown that BASICS can be effective with targeted groups including 

fraternity members (Larimer et al., 2001) and students mandated to receive treatment (Borsari & Carey, 

2005).  Overall, these studies confirm the effectiveness of the BASICS approach to brief intervention. 

2.8 EFFECTIVENESS OF PERSONALIZED NORMATIVE FEEDBACK 

 PNF as a stand-alone intervention has also shown effectiveness for reducing alcohol 

consumption and related risks among college students and has done so using a variety of formats 
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including standard mail delivery (Collins, Carey, & Sliwinski, 2002), the internet (Neighbors et al., 

2004), and face-to-face as part of a brief intervention (Dimeff & McNeely, 2000; Riper et al., 2009; 

Walters & Neighbors, 2005). Research on PNF has blossomed relative to research on BASICS, in part 

because of easier implementation and adaptability of the implementation, the ability to impact large 

communities, and relatively lower costs when compared to more involved interventions.  Personalized 

normative feedback has been shown to be an effective intervention for reducing consumption for periods 

lasting as long as six months (Neighbors et al., 2004). 

 A number of studies have compared PNF to no-feedback (i.e., no intervention) control 

conditions.  In one of the first studies, Agostinelli, Brown, and Miller (1995), compared mailing PNF to 

participants to a no-feedback condition.  Results indicated that PNF significantly reduced alcohol 

consumption relative to no-intervention controls at a six-week follow-up assessment.  In a similar 

comparison of mailed PNF versus no-feedback, Collins, Carey, and Sliwinski (2002), found PNF to 

result in lower peak drinking (in one day) and frequency of drinking relative to no- feedback controls.  

Neighbors et al., (2004) also found positive results for PNF versus no- feedback controls, this time using 

PNF delivered via computer.  Finally, Lewis, Neighbors, Oster-Aaland, Kirkeby, and Larimer, 2007, 

replicated these findings in their comparison of gender-specific PNF, gender-neutral feedback, and no 

feedback controls.  At five-month follow- up, students receiving PNF personalized feedback, regardless 

of gender specificity, had reduced their drinking more than no feedback controls.  This study also 

showed that PNF produced significant changes in perceptions of typical student drinking, perceptions 

that partially mediated the change in overall drinking. 

 Researchers have also used PNF as part of a “mini-intervention” in which PNF is delivered and 

discussed during a brief (i.e., 15 min) face-to-face interview.  Dimeff and McNeely (2000), for example, 

randomized at-risk college drinkers to experience a brief face-to-face PNF intervention or to an 

assessment only control group.  The PNF intervention consisted of a computerized alcohol assessment 
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and the printing of a PNF form.  The form, then, facilitated a brief discussion between the student and a 

health care professional.  At one-month follow-up, PNF students had reduced their alcohol consumption 

and alcohol-related problems relative to control participants.  Overall, these studies provide good support 

for the effectiveness of PNF relative to no-feedback/no-intervention controls. 

 Although these studies support for the effectiveness of PNF, comparisons of PNF relative to 

other interventions or comparisons of PNF alone versus combined conditions (e.g., PNF with 

motivational interviewing [MI]) have provided less unanimous support for the relative effectiveness of 

PNF as a stand-alone intervention.  In support of PNF stand-alone interventions, Walters’ (2000) PNF 

study randomized at-risk students into three groups: a two-hour PNF intervention with discussion, a 

mailed PNF condition, and an assessment only control condition. The two-hour PNF intervention 

included some aspects of the BASICS approach discussed above, such as alcohol education, a discussion 

of PNF, and adherence to the spirit of motivational interviewing, but was not BASICS per se.  At the 

six-week follow-up, participants in both the two-hour PNF condition and the mailed PNF condition 

showed reduced alcohol consumption relative to controls.  The absence of differences between the two 

PNF conditions suggested that PNF could be effective as a briefer, more cost-effective, stand-alone 

intervention (Walters & Neighbors, 2005). 

 Juarez, Walters, Daugherty, and Radi (2006) also provided some support for the conclusion that 

PNF can be as effective as a stand-alone intervention.  In this randomized trial five levels of MI and 

feedback, including a combined MI and PNF condition, a MI session alone, a mailed feedback alone, a 

MI with mailed feedback, and an assessment only – control group, were implemented to determine the 

effectiveness of both MI and PNF.  After eight weeks, all groups had reduced their alcohol use, but there 

remained a main effect for PNF such that groups including it as all or part of the intervention showed 

significantly greater reductions in alcohol use.  Results also indicated that PNF only produced greater 

reductions in alcohol use than the MI only condition, but not the MI and PNF combined condition. 
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 In a recent meta-analysis, researchers examined fourteen randomized controlled trials of single 

session PNF interventions.  These interventions were stand-alone PNF interventions, thus the researchers 

termed the PNF interventions as those “without therapeutic guidance” (Riper et al., 2009).  While this 

research did not specify college student populations, nine of the fourteen studies analyzed had target 

populations of college students. Results from the meta-analysis suggested that the use of PNF as a stand-

alone intervention was practical and cost effective as well as effective at reducing risky alcohol use with 

an average effect size of d = .22.  The findings also suggested that PNF is an effective intervention 

among various populations, in various settings, and across varying methods of dissemination.  PNF 

intervention studies produced analogous effect sizes to those of more involved alcohol brief 

interventions (Riper et al., 2009).  Overall, the results of the studies reviewed thus far suggest that stand-

alone PNF interventions are as effective as other brief interventions such as a BASICS intervention. 

 There are, however, other studies that have shown PNF alone to be less effective than more 

involved interventions. For example, Monti et al. (2007) compared PNF with a combined PNF with MI 

condition in an 18-24 year old emergency room population.  In contrast to Walters (2000) and Juarez et 

al. (2006), those in the combined condition had significantly reduced their alcohol consumption 

compared to PNF only participants who had not.  Moreover, the between groups differences were 

considerable with those receiving MI and PNF reducing their alcohol use by three to four times more 

than the PNF only participants—a pattern that was maintained at one-year follow-up. 

 White, Mun, Pugh, & Morgan (2007) also found a similar pattern among mandated students 

randomly assigned to a brief MI session with PNF or a PNF only condition.  Although both groups 

reported significant reductions in alcohol consumption at a four-month follow-up, only the combined 

participants had maintained such reductions at the 15-month follow-up. Specifically, PNF only 

participants had returned to baseline levels after experiencing an initial decline at four months.  Based on 

these findings, the authors suggest that PNF comparison studies conduct longer-term follow-ups than the 
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usual follow-up of several weeks to six months. Overall, both Monti et al. and the White et al. studies 

suggest that the effects of PNF while initially robust are less enduring than more involved interventions.  

It is important to note that neither of these studies were conducted with samples of general college 

student at-risk drinkers, rather their target populations were students in an emergency room setting and 

students mandated to attend an alcohol intervention (Monti et al., 2007; White, Mun, Pugh, & Morgan, 

2007). 

 In summary, research comparing more involved interventions to stand-alone PNF interventions 

is mixed regarding overall effectiveness. On the one hand, studies consistently show that PNF is better 

than no intervention at all.  On the other hand, comparisons against other, typically more intensive, 

interventions have been mixed.  Whereas some studies show PNF to be equally effective as more 

involved interventions, other studies suggest an advantage of more involved interventions, both 

immediately and in the longer-term.  Perhaps because of this situation, Walters and Neighbors (2005) 

have recommended that further research directly compare personalized feedback in different settings and 

in different formats.  Such studies will allow researchers to evaluate the effectiveness of PNF as its own 

entity (Walters & Neighbors, 2005).  White et al. (2007) echo this concern and in particular suggest the 

need for more longitudinal studies of PNF as well as comparisons of PNF with other brief interventions 

(White et al., 2007). 

2.9 PROJECT RATIONALE AND GENERAL HYPOTHESES 

 This study had two general purposes.  The first was to test the effectiveness of these public 

health approaches in a population that is at the same time very similar and very different from traditional 

college students.  As noted, firefighters are similar to college students in that they have similar drinking 

patterns, social pressures, and may not respond well to remedial approaches to alcohol use.  However, 

they differ in that the very nature of their profession may promote alcohol use as a means of coping with 

occupational stressors as discussed above. The second was to address the issues discussed above 
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regarding the relative effectiveness of BASICS Psychoeducation and PNF, and PNF alone against an 

educational control condition.  Accordingly, both purposes were reflected in the study’s sole specific 

aim: to examine the effectiveness of BASICS Psychoeducation + PNF and PNF alone against an 

educational control for reducing alcohol risk levels, alcohol-related problems, and alcohol consumption 

among municipal firefighters.  It was anticipated that the BASICS Psychoeducation + PNF condition 

would be the most effective in reducing alcohol risk levels, alcohol-related problems, and alcohol 

consumption among firefighters at four months follow-up.  Also, the PNF only condition would fare 

better than the educational control group in reducing alcohol risk levels, alcohol-related problems, and 

alcohol consumption. 

 To examine the effectiveness of these two theory-based interventions, this study employed a 3 x 

2 fully between subjects quasi-experimental posttest only design using an independent pretest sample 

(Shadish et al., 2002) that crosses three levels of alcohol intervention with two time points.  The design 

was completely between subjects to ensure participant anonymity, a requirement of the El Paso Fire 

Department, a step necessary to maintain participant privacy and encourage truthful responding.  As 

such, no linking of scores (pre- and post-test) was possible.  Outcome measures were collected at four 

months post-intervention and included alcohol risk levels, alcohol-related problems, and alcohol 

consumption patterns. 

2.10 PRELIMINARY STUDIES 

 This dissertation research project is based on a project conducted by the dissertation committee 

chair, Dr. Joe Tomaka, a dissertation committee member, Dr. Sharon Davis, and the investigator, Stormy 

Morales-Monks. The El Paso BASICS Program was a screening and brief intervention program for 

risky-drinking college students at UTEP.  Initially funded by SAMHSA, this project delivered the 

BASICS intervention with PNF for three years and has served as the model for the dissertation study.  
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The El Paso BASICS Program screened over 10,000 UTEP students and provided brief intervention 

services to 940 of them. 

 Over the three years of implementation, the dissertation study investigator amassed considerable 

experience relating to the successful implementation of the BASICS Psychoeducation + PNF 

intervention (Fresquez, Tomaka, Morales, Salaiz, & Thompson, 2008; Morales et al., 2007; Servo, 

Tomaka, Morales, & Thompson, 2008; Tomaka et al., 2012).  Overall, the results of the preliminary 

study suggested that the BASICS intervention was effective in reducing alcohol-related outcomes over 

twelve months post-intervention follow-up among predominantly Hispanic college students.  Not only 

were AUDIT alcohol risk scores reduced by 50% six months following participation in the program, but 

drinking behaviors and drinking-related problems showed consistent declines over the same time period. 

Additionally, the data show that the BASICS approach is effective with a predominantly Hispanic 

population (See Tomaka et al., 2012). 
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Chapter 3: Methods 

3.1 DESIGN OVERVIEW 

As described above, the purpose of the study was to examine the effectiveness of two brief 

motivational interventions on alcohol risk levels, alcohol-related problems, and alcohol consumption 

among a population of firefighters and compare them with a standard educational intervention.  To do 

so, this study employed a 3 x 2 fully between subjects quasi-experimental posttest only design using an 

independent pretest sample (Shadish et al., 2002) that crosses three levels of alcohol intervention with 

two time points.  The design was completely between subjects to ensure participant anonymity, a step 

necessary to maintain participant privacy and encourage truthful responding as well as meet the 

requirements of the El Paso Fire Department.  As such, no linking of scores (pre and posttest) was 

possible.  Although between subjects comparisons offer less statistical power than within-subjects 

comparisons, the sample was sufficient to compensate for the loss in statistical power.  Outcome 

measures were collected four months post-intervention and included alcohol risk levels, alcohol-related 

problems, and alcohol consumption patterns.   

3.2 SETTING 

The geographical setting for the current study was the city of El Paso, Texas. El Paso is the sixth 

largest city in the state of Texas and the twenty-second largest in the United States.  El Paso is located in 

far west Texas, adjoins Cd. Juarez, Mexico, and is just south of New Mexico. Participants in this study 

were all firefighters employed by the city of El Paso, Texas Fire Department.   

The specific study site was the EPFD Training Academy.  This space consisted of three large 

classrooms suitable for groups of approximately 20-30 firefighters per session, as well as, an office 

space with computer and printer accessibility.  Based on the needs of the participants, follow-up 

assessments may have occurred at remote sites, such as neighborhood Fire Stations. 
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3.3 PARTICIPANTS 

Participants in this study included 740 uniformed El Paso firefighters. Demographic data for this 

population revealed that participants were 98% male with the majority (76%) reporting Hispanic or 

Latino ethnicity. The mean age was nearly thirty eight years old and the majority of the participants 

were non-ranking firefighters with an average of one hundred forty five service months. Although 

largely overlapping, the post-test sample reported being 98% male, and 78% Hispanic or Latino with a 

mean age of thirty eight year old non-ranking firefighters with an average of one hundred forty six 

service months.    

3.4 POWER 

 Several analyses were conducted using G*Power software (Erdfelder, Faul & Buchner, 1996; 

Faul, Erdfelder, Lang, & Buchner, 2007) to determine achieved statistical power post hoc.  The first set 

examined power for the 3 X 2 intervention by time between-subjects design.  This analysis used a 

sample size of 1404, alpha of .05, and a small effect size (f = .10).   This analysis revealed an achieved 

power of .93 to detect a main effect for Intervention Modality, power of .96 to detect a main effect for 

time, and power of .90 to detect the expected Intervention Modality x Time Period interaction.   A 

secondary power analysis showed that the pretest sample (n = 740) and posttest samples (n = 664) had 

sufficient power to detect zero-order correlations of .10 and .11, respectively, at alpha = .05. 

3.5 MATERIALS AND MEASURES 

3.5.1 Personalized Normative Feedback Form (PNF) 

Provision of personalized normative feedback regarding consumption patterns, alcohol beliefs 

and expectancies, and alcohol-related experiences is part of the standard BASICS intervention protocol 

(see Dimeff et al., 1999) and an important component of the proposed study. Specifically, identical 

forms were used in the two conditions that include normative feedback (i.e., the PNF-only condition and 

the BASICS Psychoeducation + PNF condition).   The study employed a version of the form that was 
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based on the form used as part of the El Paso BASICS Program (Tomaka et al., 2012). Participants 

received a two-page PNF form that used individual data compiled from the assessment session. The 

form included personalized alcohol consumption data including frequency, quantity, and an estimated 

peak blood alcohol level.  It also had direct comparisons with normative data based on the United States 

average drinking patterns.  The form also included a list of personally experienced alcohol-related 

problems (from the RAPI), and colorful graphics and figures that enhance comparisons of individual 

consumption and problems to normative data.  The form also listed individual negative and positive 

expectancies to facilitate discussion during the session.    

 Study staff created individualized PNF forms immediately after firefighters completed their 

assessment questionnaires.  To provide adequate time for creation, researchers used a “coat check” 

procedure to assure anonymity (no names on forms or questionnaires), but which also allowed provision 

of personalized feedback.  The coat check procedure is described below. 

3.5.2 Alcohol Use Identification Test (AUDIT) 

The AUDIT assesses at-risk drinking and screens for potential alcohol-related problems in three 

specific areas including hazardous alcohol use (e.g., frequency and quantity of drinking), dependence 

symptoms (e.g., impaired control over and increased salience of drinking) and harmful alcohol use (e.g., 

guilt after drinking, alcohol-related injuries) (Babor, Biddle-Higgins, Saunders, & Monteiro, 2001).  

Although typically assessed within the last year, the 10-item instrument was modified to ask about 

alcohol consumption and behaviors within the last three months (Saunders, Aasland, Babor, De La 

Fuente, & Grant, 1993).  Total scores range from 0 – 40, and scores of 8 or greater are indicative of “at-

risk drinking” (Babor et al., 2001).  The AUDIT has a reliability of α = .86 (Babor et al., 2001). Based 

on the UTEP BASICS preliminary studies and the present study, the AUDIT has a reliability of α = .77 

and α = .82, respectively (Tomaka et al., 2012).  This instrument was used for both assessment and 

follow-up questionnaires.  
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3.5.3 Rutgers Alcohol Problems Index (RAPI) 

The RAPI’s 23-items examine the frequency of alcohol-related problems and situations 

experienced within the last three months (White & Labouvie, 1989).  Responses to statements such as, 

“Got into fights with other people”; “Neglected your responsibilities” are summed providing a total 

RAPI score. Response options include never, 1-2 times, 3-5 times, 6- 10 times, or more than 10 times. 

Total scores range from 0 – 92, with higher scores indicating more frequency and/or quantity of alcohol 

related problems. The RAPI has a reliability of α = .92 (White & Labouvie, 1989).  Based on the UTEP 

BASICS preliminary studies and the present study, the RAPI has a reliability of α = .91 and α = .90, 

respectively (Tomaka et al., 2012). This instrument was used for both assessment and follow-up 

questionnaires. 

3.5.4 Daily Drinking Questionnaire (DDQ) 

The DDQ is used to assess unique drinking patterns across a “typical week” occurring within the 

last month including the specific days any alcohol was consumed and the number of drinks consumed 

(Collins, Parks, & Marlatt, 1985).  Three behavioral measures from the instrument are recorded 

including, (a) the overall number of days that alcohol was consumed, (b) binge drinking frequency, (c) 

and peak alcohol consumption on any one occasion.  For the purposes of this study, three outcome 

measures were taken from the information provided on the DDQ including Mean Weekly Drinking 

Days, Mean Weekly Drinking Hours, and Mean Weekly Drinks. While the modified outcome measures 

are not traditionally used it was necessary to examine the DDQ in this manner given the nature of the 

firefighters rotating shift work.  All questions were assessed in reference to the last thirty days.  This 

instrument was used for both assessment and follow-up questionnaires. 

3.5.5 Comprehensive Effects of Alcohol (CEoA) 

The CEoA identifies the extent to which an individual holds positive and negative expectancies 

for alcohol use (Fromme, Stroot, & Kaplan, 1993).  In addition to overall positive and negative 
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expectancy scores, the instrument produces seven subscale scores with four subscales relating to positive 

expectancies and three relating to negative expectancies. Positive expectancies include Sociability, 

Tension Reduction, Liquid Courage, Sexuality, whereas negative expectancies include Cognitive and 

Behavioral Impairment, Risk and Aggression, and Negative Self-Perception.  Each question leads the 

participant in a two-step process.  The first step of this questionnaire is to identify if an alcohol 

expectancy is likely or unlikely to happen when alcohol is consumed.  The second step is to identify if 

that is a positive or negative expectancy of alcohol consumption.  Both processes are examined through 

a Likert scale measurement ranging from disagree to agree and bad to good, respectively (Fromme et al., 

1993). For the purposes of this study, only the first step of this questionnaire was assessed. The CEoA 

subscales have reliabilities ranging from α = .66 to α = .84 (Ham, Stewart, Norton, & Hope, 2005). 

Based on the present study, the reliability for each of the subscales ranged from α = .70 to α = .88. This 

instrument was used for the assessment questionnaire only.   

3.5.6 Drinking Motives Questionnaire (DMQ) 

The DMQ is a twenty item scale used to access drinking motives.  The four subscales of the 

instrument include Social, Coping, Enhancement, and Conformity. Items regarding Social drinking 

motives include “How often would you say you drink to be sociable?” Items regarding Coping drinking 

motives include “How often do you drink to forget your worries?” Items regarding Enhancement 

drinking motives include “How often do you drink because it’s exciting?” Items regarding Conformity 

or Peer Pressure drinking motives include “How often do you drink so you won’t feel left out?” The 

response scale ranges from “Never” to “Almost Always” (Cooper, 1994).  All questions were assessed 

with reference to the last thirty days.  The DMQ subscales have reliabilities ranging from α = .81 to α = 

.87 (Marten, Rocha, Martin, & Serrao, 2008). Based on the present study, the reliability for each of the 

subscales ranged from α = .71 to α = .78.  This instrument was used for the assessment questionnaire 

only. 
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3.5.7 Balanced Inventory Of Desirable Responding (BIDR) 

The BIDR scale is used to assess social desirability, defined as the need, “to obtain approval by 

responding in a culturally appropriate and acceptable manner,” (Crowne & Marlowe, 1960, p. 353).  

Specifically, this instrument examines whether participants are answering questions honestly or are 

answering in a way that would be more desirable or self-flattering.  The scale is a forty item instrument 

with two subscales, Self-Deceptive Enhancement and Impression Management.  Impression 

management reflects the cautious presentation of self to others. While Self-Deception reflects the 

propensity to provide believable self-reports that are consistently positive.  Responses are given on a 

seven point rating scale with total scores ranging from 0-20 (Paulhus, 1988).   

 The scale items measure both desirable, but uncommon behaviors (e.g. I am a completely 

rational person) and undesirable, but common behaviors (e.g. Once in a while, I laugh at a dirty joke). 

Past research has found the scale to be moderately negatively correlated with self-report substance use 

measures (Groh, Ferrari, & Jason, 2009; Richards & Pai, 2003).  The overall BIDR scale has a reliability 

of α = .83 (Paulhus, 1991), while the Self-Deceptive Enhancement subscale has a reliability of α = .68 

and the Impression Management subscale has a reliability of α = .74 (Li & Bagger, 2007).  Based on the 

present study, the reliability for the Self-Deceptive Enhancement and Impression Management subscales 

were α = .74 and α = .77, respectively. This instrument was used for the assessment questionnaire only. 

3.6 PROCEDURES 

3.6.1 Recruitment 

This study was conducted under the auspices of the El Paso Fire Department’s Training 

Academy.  The training academy offers specialized training on a variety of topics three times a year. 

Traditionally, these training are reserved for firefighter continuing education (i.e. CPR renewal, Fire 

Safety Standards, etc.).  All EP uniformed fire department employees are mandated to attend these 
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trainings in order to complete their quarterly training requirements. Training is provided in small classes 

of 20 to 30 firefighters at the Training Academy. 

As part of the regular training cycle, the study investigator, Monks, was asked to prepare and 

conduct an alcohol risk reduction training for the EPFD in order to fulfill a mandatory training 

requirement for its employees.  Five EPFD Chiefs as well as the director of the EPFD Human Resources 

agreed to allow Monks to collect self-report data and conduct a quasi-experimental study as part of the 

training.  As part of this agreement, all firefighters would receive a version of alcohol risk reduction 

training, but that training would differ based on shift assignment.   

The agreement also specified that Monks would be able to follow up (i.e., collect post-

intervention data) with the firefighters.  Specifically, the study investigator was allotted time during the 

third training cycle to collect follow-up questionnaires from the firefighters.    

The agreement also required that all self-report data was to be kept anonymous as well as strictly 

confidential.  As per the EPFD, no participant identifiers were to be collected.  Any employee could opt 

out of the assessment, but the training portion of the session was to be mandatory to meet training 

requirements. Due to the nature of the study, the inclusion criteria only included being a current 

firefighter with the EPFD.  

This requirement that data collection be kept anonymous had serious consequences for the 

design of the study.  Due to the fact that we were unable to track participants by name or by unique 

identifier, we had to eschew the preferred within-subjects design for between subjects.  Also, we were 

allowed only fifteen minutes to collect follow-up data during the third training cycle meaning that only a 

limited number of covariates could be considered for the post-test only design. 

The study investigator was provided with an established training schedule for two four-month 

cycles, one for assessment and intervention and the other for follow-up data collection. This schedule 

allowed for groups of 20-30 firefighters from multiple fire stations across the city members, all from a 
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specific EPFD shift.  Because the nature of the training setting prohibited random assignment of 

individuals to groups, assignment to intervention condition was done on a group level and consistent 

with the schedule of 24-hour shift assignments.  Each of the three 24-hour shifts were assigned to 

receive one of the three intervention conditions arbitrarily. There were no a priori reasons to suspect that 

there would be differences between the 24-hour shifts.  This arrangement allowed for all stations and all 

shifts to be represented relatively equally across intervention conditions, and not confounded with 

experimental condition.  Each of the three interventions were delivered to twelve training groups per 

intervention condition. The twelve training groups, the 24-hour shift assignments, and the training 

schedule were dependent on the El Paso Fire Department and the investigator could not influence (i.e., 

bias) the group formation process. 

3.6.2 General Intervention Procedures (All Participants) 

The study was conducted as part of the regular training schedule for the EPFD. Such training 

occurs three times a year in four month intervals. As such, firefighters participated in training groups of 

20-30 firefighters.  Each training group contained members of a specific EPFD 24-hour shift and 

included firefighters from multiple fire stations across the city.  Because the nature of the training setting 

prohibited random assignment of individuals to groups, assignment to intervention condition was done 

on a group level, consistent with the 24-hour shift assignments.  Each of the three 24-hour shifts were 

assigned to receive one of the three intervention conditions arbitrarily. There were no a priori reasons to 

suspect that there would be differences between the 24-hour shifts.  This arrangement allowed all 

stations and all shifts to be represented relatively equally across intervention conditions, and therefore 

was not confounded with experimental condition.  Each of the three interventions were delivered to 

twelve training groups per intervention condition. The twelve training groups, the 24-hour shift 

assignments, and the training schedule were dependent on the El Paso Fire Department and the 

investigator had no influence (i.e., bias) the group formation process.  
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The study investigator and research assistants greeted firefighters upon arrival at the EPFD 

Training Academy, explained the purpose of the study, answered questions, and obtained informed 

consent.  Once informed consent was obtained, participants were given the assessment questionnaire 

containing the measures described above.  Because these instruments rely on self-report, to ensure a 

minimal level of bias, the study investigator stressed anonymity and confidentiality during all phases of 

the intervention. The importance of accuracy and truthfulness was also stressed to the participants at 

data collection times. The investigator used well-established instruments that have shown good 

reliability and validity (Babor & Del Boca, 1992).  Additionally, the Balanced Inventory of Desirable 

Responding Scale (BIDR; Paulhus, 1991) was implemented in order to assess and potentially adjust for 

the participant’s response bias. 

Following completion of the assessment packet (30-60 minutes), and a short break, the 

intervention phase of the study commenced, the content of which was dependent on the condition to 

which each training group had been assigned.  Sample cell size was closely monitored to ensure 

relatively equal distribution of participants in each cell. The organization of the nature of the established 

training groups helped ensure relatively equal sample sizes.  Regardless of condition, the intervention 

took approximately one to two hours to complete.  Table 1 outlines the specific intervention components 

in each cell.  The study assigned firefighters to one of the three possible conditions based solely on 

current 24-hour shift assignments. 
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Table 1: General Study Design and Primary Components of Each Intervention Modality/Condition 

 

At the conclusion of the intervention portion of the study, the investigator reviewed the 

procedures that were to be followed for the four month follow-up with the participants held during the 

next training cycle.  Before being released, each firefighter was given a handout with contact 

information for the investigator, as well as various national, state, and local health resources that he or 

she may use if needed. The firefighters were then thanked for their attendance at the session and 

excused.  Those firefighters receiving PNF forms and blood alcohol level cards were encouraged to keep 

their forms.  Participants not wanting to keep their forms, however, were allowed to return them to the 

investigator for later shredding.  This later procedure provided extra protection of anonymity if so 

desired by individual firefighters. 

3.6.3 Peer Facilitator Training and Program Fidelity 

The main advisor (Tomaka), committee member (Davis), and investigator (Monks) are trained 

and experienced in the implementation of the BASICS program.  Over the course of the three years that 

 
 

 
 

Intervention Condition 

BASICS 

Psychoeducation with 

Personalized Normative 

Feedback 

Personalized Normative 

Feedback 

 

Control 

Time  

1 

 Assessment 

 BASICS 

Psychoeducation 

 Personalized 

Normative 

Feedback  

(~2.5 hours) 

 Assessment  

 Personalized 

Normative 

Feedback 

(~1.5 to 2 hours) 

 Assessment 

 Standard 

Alcohol 

Education/DWI 

Prevention 

Presentation  

(~2.5 hours)  

2  
    Assessment 

(15 min.) 

 Assessment 

(15 min.) 
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the past El Paso BASICS Program was functioning, they hosted and participated in three multi-day, 

onsite trainings.  The first occurred at the initiation of our SAMHSA demonstration grant that funded the 

preliminary study described above, and it addressed the implementation of BASICS.  This session was 

conducted by Dr. Arthur Blume (Blume & Marlatt, 2004; Blume and Marlatt, 2006) who was a Co-PI on 

our original SAMHSA application and later a consultant after leaving the UTEP mid-way through the 

project.  The second, about 1 year later, was a review of BASICS with a greater emphasis on developing 

motivational interviewing skills, also conducted by Dr. Blume.  The final training was conducted by Dr. 

Scott Walters (e.g., Walters & Neighbors, 2005), who also provided SAMHSA-sponsored consultation 

on PNF delivery as well as use of MI in the context of PNF delivery.  In addition to these trainings, Dr. 

Blume served as a program fidelity consultant in which he reviewed audiotaped BASICS sessions and 

provided constructive feedback to BASICS facilitators.  In addition to the study investigator, six 

undergraduate and graduate level research assistants attended and assisted with the interventions. While, 

they did not conduct the sessions, the research assistants were extensively trained in all study areas prior 

to the start of the study by the study investigator. 

3.7 STUDY CONDITIONS 

The procedures for the two experimental conditions (vs. control) were based on a past 

implementation of the BASICS program (with PNF) at UTEP (see Tomaka et al., 2012).  Because the 

past implementation included all program components (i.e., BASICS Psychoeducation and Personalized 

Normative Feedback), the implementation of the quasi-experimental design was fairly straightforward, 

thereby avoiding the need to develop alternative interventions.  All relevant materials and procedures for 

BASICS Psychoeducation and PNF had already been developed and implemented successfully by the 

study investigator as part of the original study (see Tomaka et al., 2012).  

Each of the three 24-hour shifts were assigned to receive one of the three intervention conditions 

arbitrarily. There were no a priori reasons to suspect that there would be differences between the 24-
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hour shifts.  All 12 training groups assigned to Shift A received the Standard Alcohol Intervention 

Presentation, all 12 training groups assigned to Shift B received the BASICS Psychoeducation and PNF 

intervention, and all 12 training groups assigned to Shift C received the PNF Intervention. 

3.7.1 Experimental Conditions 

Both experimental conditions were conducted by the study investigator, Monks, using the 

principles and philosophy of motivational interviewing, an empathic counseling style that encourages 

open and direct communication regarding behavior change.  The goal of motivational interviewing is to 

resolve ambivalence and build motivation for change (Miller & Rollnick, 2002).  The investigator and 

participants work through a collaborative, non-judgmental, non-confrontational relationship in which the 

investigator helps to strengthen the participant’s readiness and willingness to develop confidence and 

self-efficacy.  The key of motivational interviewing is arriving at a place in which the participant is 

making a case for his/her lifestyle change (Miller & Rollnick, 2002).   

For participants in the experimental conditions that provide PNF, study staff prepared and 

distributed the necessary feedback forms using a coat check procedure described below.  Firefighters in 

the standard intervention condition did not receive PNF. 

3.7.2 Coat Check Procedure To Assure Anonymity 

Since it took several minutes to compile data and print PNF forms, participants gave their 

assessment packets to the investigator’s research assistant as they completed them.  Using duplicate 

raffle tickets, the assistant attached one ticket of the pair to the packet and gave the other ticket to the 

participant.  The participant would then “claim” his/her feedback form after a scheduled break in the 

program.  This exchange process and break time allowed the assistants to create PNF forms and 

distribute them to participants without the use of personally identifying information prior to the feedback 

portion of the intervention.  Once the participant received the PNF form, the raffle tickets were disposed.  



 40 

The use of raffle tickets and break period also allowed time for the assistant to create the forms while 

maintaining anonymity among the participants. 

3.7.3 BASICS Psychoeducation + Personalized Normative Feedback 

As noted above, BASICS is a harm reduction approach for risky alcohol use in which the 

ultimate goal is a reduction of adverse consequences from alcohol consumption by decreasing the 

incidence of binge drinking and related risk behaviors (Dimeff et al., 1999).  The BASICS + PNF 

session that was used in the study was based on the past implementation of this program, which is highly 

consistent with Dimeff et al.’s recommendations and other research in this area (Baer et al., 1992; 

Kivlahan et al., 1990).  

After completion of assessment instruments, participants assigned to the BASICS + PNF 

Condition participated in a one-hour session that had two specific content areas:  “BASICS 

Psychoeducation” and PNF.  The first portion of the session, the BASICS Psychoeducation, adhered to 

the ASTP curriculum and included use of handouts and power-point slides.  Covered topics included 

education about physical and psychological effects of alcohol, descriptive norms regarding alcohol use, 

alcohol expectancies, drinking myths, drink refusal skills, harm reduction strategies, and gender 

differences.   

The second portion of the session (i.e., PNF) focused on reviewing the participant’s personalized 

normative feedback form based on the baseline assessment and functioned as a guide for discussion 

during the remainder of the session.  The discussion topics included pros and cons of drinking behavior, 

personalized blood alcohol levels, social norms, alcohol expectancies, and alcohol-related problems.  

The investigator presented risk reduction options and possible goals to reduce heavy drinking and/or to 

drink more responsibly (Dimeff et al., 1999).  

At the conclusion of the session, the study investigator reviewed the protocol of the follow-up 

session to occur in approximately four months from the intervention date with the participants. The 
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participants were thanked for their attendance at the session and given a reference sheet to various health 

agencies/organizations. 

3.7.4 Personalized Normative Feedback Only Condition 

After completion of the baseline assessment period, the investigator used the coat-check 

procedure while assessment results were compiled into the PNF form.  Once the forms had been 

generated, the investigator conducted the group PNF session as described as the second portion of the 

BASICS Pyschoeducation + PNF Condition.  They did not participate, however, in the first portion of 

the BASICS Pyschoeducation + PNF Condition session, specifically the portion of the session that 

focuses on the delivery of BASICS Psychoeducation.  This PNF session focused on reviewing the 

participant’s personalized normative feedback form based on the baseline assessment and functioned as 

a guide for discussion during the remainder of the session.  The discussion topics included pros and cons 

of drinking behavior, personalized blood alcohol levels, social norms, alcohol expectancies, and alcohol-

related problems.  The investigator presented risk reduction options and possible goals to reduce heavy 

drinking and/or to drink more responsibly (Dimeff et al., 1999). 

At the conclusion of the session, the study investigator reviewed the protocol of the follow-up 

session to occur in approximately four months from the intervention date with the participants. The 

participants were thanked for their attendance at the session and given a reference sheet to various health 

agencies/organizations. 

3.8 CONTROL GROUP—STANDARD ALCOHOL INTERVENTION 

Prior to approaching the study investigator to provide an alcohol risk reduction training, the 

EPFD had planned to provide a standard alcohol intervention/DWI presentation to the uniformed 

firefighters.  This presentation was to given by the El Paso Police Department. The Alcohol/DWI 

presentation is the standard presentation given to city employees, middle/high school students, and 

community organizations.  Since the police officer was willing to give the presentation as part of the 
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study and his presentation was considered the standard alcohol intervention for the EPFD, it was used as 

the Control Group training.  

After completing assessment packets, the control group had a short break and then received an 

alcohol intervention created and presented by the El Paso Police Department.  This presentation includes 

some basic alcohol education, but with an emphasis on laws, policies and procedures, and information 

relevant to city of El Paso Employees. At the conclusion of the session, the study investigator reviewed 

the protocol of the follow-up session to occur in approximately four months from the intervention date 

with the participants. The participants were thanked for their attendance at the session and given a 

reference sheet to various health agencies/organizations. 

3.9 FOLLOW-UP PROCEDURES 

3.9.1 Four Month Post Intervention Follow-Up 

Firefighters, regardless of condition, completed the follow-up assessment approximately four 

months after the intervention and as part of their next shift-based training cycle.  Specifically, the study 

investigator attended the third EPFD training cycle for the year in order to disseminate and collect 

follow-up questionnaires. The study investigator was not blinded to condition when conducting follow-

up procedures. Confidentiality and anonymity were again emphasized prior to disseminating the follow-

up questionnaire.   

In addition to the outcomes measures described above, questions were added to ensure that all 

participants included in the posttest analyses actually experienced their shift assigned intervention. For 

example, firefighters who experienced a shift change during the study period needed to be reassigned to 

the proper condition to which they were exposed.  Three additional questions were asked on the follow-

up assessment to determine if they were assigned to the appropriate follow-up and if not, were 

reassigned.   
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Past research in this area use one - two month follow-ups consistently, thus it was anticipated 

that a four month post intervention follow-up was appropriate for the study (Agostinelli et al., 1995; 

Borsari & Carey, 2000; Collins et al., 2002; Dimeff & McNeely, 2000; Doumas & Hannah, 2008; 

Juarez, Walters, Daughterty, & Radi, 2006; Kypri et al., 2004; Neighbors, Lewis, Bergstrom, & Larimer, 

2006; Walters, 2000; Walters, Bennett, & Miller, 2000; Walters, Vader, & Harris, 2007)  At the 

completion of the follow-up assessment, all participants were thanked for their time and attendance. 

3.10 PARTICIPANT RETENTION 

The study investigator followed the established EPFD training schedule in order to disseminate 

and collect the follow-up assessments. The follow-ups were scheduled for approximately four months 

post intervention.  In the middle of the third month of follow up and not having the expected follow-up 

participants, the study investigator employed additional measures to ensure retention in the study.  First, 

the investigator developed a comprehensive procedure for ensuring that each training group was given 

the opportunity to complete the follow-up within four months by going to each Battalion Station, 

regional main station, to disseminate and collect the follow-up questionnaires. Second, the investigator 

approached the Training Academy chief and training staff to explain the plan.  The plan was approved 

and from that point on the study investigator and research assistants not only attended scheduled follow-

up times, but also went to Battalion Stations during each shift.  This accommodation was made for those 

who were unable to make their scheduled follow-up due to conflicting responsibilities.    

The success of the participant retention was largely due to the emphasis the benefits of 

participating in the study to self and others as well as gratitude for participating during all participant 

interactions.  In addition, the study investigator minimized participant burden and increased control 

during follow-up by remaining flexible and allowing participants to complete the follow-up assessments 

at their Battalion Stations.  Given the follow-up scheduling modifications, the study maintained a 90% 

follow-up retention rate.  
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Chapter 4: Results 

4.1 DATA MANAGEMENT AND PREPARATION 

Prior to analysis, all study variables were examined for accuracy of data input using univariate 

descriptive statistics. Out-of-range values, implausible responses, and univariate outliers were noted and 

corrected by reexamining the raw data.  Since a SPSS Missing Values Analysis (MVA) showed that all 

study variables had less than 5% of missing data, expectation maximation (EM) was used to impute 

missing values into the data set.  

Total scores for two composite dependent variable scales were calculated including alcohol risk 

scores (i.e., the AUDIT) and alcohol-related problems (i.e., the RAPI).  Because the distributions of 

AUDIT and RAPI scores were significantly skewed, logarithm transformations of both scores were 

completed.  Two scales from the Daily Drinking Questionnaire – Mean Weekly Drinks and Mean 

Weekly Hours—were also skewed and similarly transformed.  Measures of skewness for AUDIT scores 

(raw vs. transformed) changed from 1.42 to - .47, RAPI scores changed from 4.71 to 1.09, DDQ – Mean 

Weekly Drinks changed from 2.97 to - .09, and DDQ- Mean Weekly Hours changed from 3.29 to - .15. 

Subscales for other study variables, Comprehensive Effects of Alcohol (CEoA; Fromme et al., 

1993), Drinking Motives Questionnaire (DMQ; Cooper, 1994) and Balanced Inventory of Desirable 

Responding (BIDR; Paulhus, 1991) were also calculated.  CEoA subscales included Sociability, Tension 

Reduction, Liquid Courage, Sexuality, Cognitive and Behavioral Impairment, and Risks and 

Aggression. DMQ subscales included Social, Coping, Enhancement and Conformity.  BIDR subscales 

included Self-Deceptive Enhancement and Impression Management.  

Multivariate outliers were detected using the techniques outlined in Tabachnick and Fidell 

(2007). Twenty-one total participants (1% of the total sample) were excluded for having a Mahalanobis 

distance of 20.52 or greater.  Most multivariate outliers were excluded for inconsistent reporting (i.e. 
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reporting a high AUDIT risk score while reporting zeros for daily drinking and other  DDQ components) 

or for being “true” outliers (i.e. scoring high on some or all of the alcohol-related outcome variables). 

4.2 DESCRIPTIVE STATISTICS AND PRELIMINARY ANALYSIS 

Table 2 contains the descriptive statistics with means and standard deviations for all 

demographic variables at pre-test both overall and within each intervention condition.  The pretest 

sample consisted of nearly 98% male participants with the majority of the sample (76%) reported being 

Hispanic or Latino.  The mean age for the sample was nearly thirty-eight years old and the majority of 

the participants were non-ranking firefighters with an average of one hundred forty five service months 

(approximately twelve years). Analyses of variance revealed no significant differences for demographic 

variables across intervention conditions. 
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Note: No difference by condition for any listed variables; Gender was coded 1= Male, 2 = Female; Hispanic was coded 1 = Hispanic, 

2 = Non-Hispanic; Marital Status was coded 1 = Married, 0 = Not Married; Rank was coded 0 = Officer, 1 = Non-Officer

Table 2: Means and Standard Deviations for Demographic Variables Overall and By Intervention Condition at Pre-Test 

 

 Intervention Condition  

 

 Education Control  

(n = 260) 

 BASICS 

(n = 241) 

 PNF 

(n = 230) 

 Total 

(N = 731) 

        

 Mean SD  Mean SD  Mean SD  Mean/% SD 

            

Age 38.24 7.54  37.61 8.59  37.15 8.12  37.69 8.08 

            

Gender 1.02 .138  1.01 .111  1.03 .160  1.02 .137 

          98%  

            

Hispanic 1.25 .432  1.20 .397  1.28 .449  1.24 .427 

          76%  

            

Marital Status .69 .47  .69 .46  .64 .48  .67 .47 

          67%  

            

Rank .71 .46  .72 .45  .76 .43  .73 .45 

          73%  

            

Service Months 146.09 82.05  144.60 86.80  143.19 85.82  144.69 84.72 



 47 

Table 3 contains the same descriptive statistics at post-test.  The post-test sample consisted of 

nearly 98% male participants with the majority of the sample (78%) reported being Hispanic or Latino.  

The mean age for the sample was thirty-eight years old and the majority of the participants were non-

ranking firefighters with an average of one hundred forty six service months (approximately twelve 

years). As before, no significant differences for demographic variables were found across intervention 

conditions. As the samples are largely overlapping, post-test demographic data for both overall and 

condition specific were consistent with pre-test demographic data as shown above in Table 2. 
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Note: No difference by condition for any listed variables; Gender was coded 1= Male, 2 = Female; Hispanic was coded 1 = Hispanic,  

2 = Non-Hispanic; Marital Status was coded 1 = Married, 0 = Not Married; Rank was coded 0 = Officer, 1 = Non-Officer

 

 

 

 

 

Table 3: Means and Standard Deviations for Demographic Variables Overall and By Intervention Condition at Post-Test 

 

 Intervention Condition  

 

 Education Control 

(n = 216) 

 BASICS 

(n = 226) 

 PNF 

(n = 210) 

 Total 

(N = 652) 

        

 Mean SD  Mean SD  Mean SD  Mean/% SD 

            

Age 38.71 7.40  37.43 8.46  38.05 8.14  38.05 8.02 

            

Gender 1.01 .10  1.02 .13  1.03 .17  1.02 .14 

          98%  

            

Hispanic 1.20 .40  1.21 .40  1.27 .44  1.22 .42 

          78%  

            

Marital Status .69 .46  .70 .46  .64 .48  .68 .47 

          68%  

            

Rank .71 .45  .72 .45  .72 .45  .72 .45 

          72%  

            

Service Months 146.98 76.97  142.70 87.03  149.94 81.53  146.45 81.96 
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Table 4 presents the means and standard deviations for the five alcohol-related outcome 

variables at both pre-test and post-test as well as F statistics and partial eta squared (ηP
2
) effect sizes.  

Although untransformed means are presented, all ANOVAs results were based on logarithm 

transformed variables where appropriate.  As shown, alcohol risk levels significantly decreased from 

pre-test to post-test, as did alcohol-related problems, mean drinking days per week, and mean drinking 

hours per week.  Only mean drinking days per week did not significantly decrease. Partial eta squared 

effect sizes were small for all four outcome variables in which a significant decrease was found, 

suggesting that the overall changes were modest in magnitude. 

 

 

 

 

 

 

 

 

 

 

 

Table 5 presents the means and standard deviations for drinking motives and alcohol 

expectancies at pre-test.  Firefighters reported that the main motives for drinking were Social and 

Enhancement, respectively.  They attested to alcohol making them more readily available to enjoy 

gatherings and celebrations as well as alcohol being central to their social lives (Drinking Motives – 

Social).  They also reported that they drink because they like the way alcohol makes them feel and 

because it adds a sense of excitement to their lives (Drinking Motives - Enhancement). Firefighters also 

Table 4: Means and Standard Deviations for Alcohol-Related Outcome Variables 

 

 
Pre-test 

(n = 731) 

Post-test 

(n = 652) 
 

 

Alcohol-Related Outcome 

Mean SD Mean SD F ηP
2
 

       

Alcohol Risk Level 

Score of 8 or above (%) 

6.21 

33% 

5.18 5.22 

24% 

4.52 10.41*** .007 

       

Alcohol-Related Problems 

Score of 1 or more (%)  

2.73 

47% 

5.60 2.13 

40% 

4.89 6.66** .005 

       

Mean Drinking Days/Week 

  

1.94 1.59 1.79 1.62 3.17 .002 

Mean Drinking Hours/Week 

  

7.23 8.54 6.57 8.10 3.79** .003 

Mean Drinks/Week 10.15 12.65 8.13 11.41 10.04** .007 

Note: ηP
2
= Partial Eta Squared 
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reported that when they drink alcohol they expect to experience a reduction in tension and stress such as 

felling more peaceful and relaxed (Alcohol Expectancy – Tension Reduction).  Secondly, when drinking 

alcohol they also feel more social such as being more talkative, outgoing, and able to express one’s 

feelings easier (Alcohol Expectancy – Sociability). 

N = 731; Note: Means within outcome category (Drinking Motives/Alcohol Expectancies) that do  

not share subscripts differ by p < .001 

 

Table 6 presents the intercorrelations among the five alcohol-related outcome variables 

examined in this study at pre-test.  AUDIT and RAPI instruments showed good reliability (shown along 

Table 5: Means and Standard Deviations for Drinking Motives and Alcohol Expectances at Pre-Test 

Alcohol-Related Variable Mean SD 

   

Drinking Motives   

 Social 2.97a 1.32 

    

  Enhancement 2.53b 1.25 

    

 Coping 1.68c .86 

    

 Conformity 1.40d .60 

    

Alcohol Expectancies   

  Tension Reduction 2.72a .76 

    

  Sociability 2.69a .74 

    

  Cognitive & Behavioral Impairment 2.53b .71 

    

  Sexuality 2.17c .78 

    

  Liquid Courage 2.16c .77 

    

  Risks and Aggression 1.96d .75 

    

  Negative Self Evaluation 1.79e .68 
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the diagonal) with coefficient alphas ranging from .82 to .90.  As expected, the five alcohol-related 

outcome variables were positively correlated with each other. 

 

 

 

 

 

 

 

 

 

Table 7 presents the intercorrelations among the five alcohol-related outcome variables 

examined in this study at post-test.  Again, AUDIT and RAPI instruments showed good reliability 

(shown along the diagonal) with coefficient alphas ranging from .80 to .92.  As expected, the five 

alcohol-related outcome variables were positively correlated with each other.  

Table 6: Inter-Correlations Among Five Alcohol-Related Variables at Pre-Test 

  

Alcohol-Related Outcome 1 2 3 4 5  

       

1. Alcohol Risk Level (AUDIT) 

 
(.82) .61

**
 .85

**
 .80

**
 .65

**
 

 

2. Alcohol-Related Problems (RAPI)  (.90) .55
**

 .50
**

 .46
**

  

 

3. Mean Drinks/Week 
   .95

**
 .81

**
 

 

 

4. Mean Drinking Hours/Week 
    .81

**
 

 

 

5. Mean Drinking Days/Week 
     

 

** p <.01, N=731  
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Table 7: Inter-Correlations Among Five Alcohol-Related Variables at Post-Test 

 

Alcohol-Related Outcome 1 2 3 4 5 

      

 

1. Alcohol Risk Level (AUDIT) 

 

(.80) 

 

.56
**

 

 

.81
**

 

 

.75
**

 

 

.63
**

 

 

2. Alcohol-Related Problems (RAPI) 

  

(.92) 

 

.49
**

 

 

.44
**

 

 

.45
**

 

 

3. Mean Drinks/Week 

    

.95
**

 

 

.82
**

 

 

4. Mean Drinking Hours/Week 

     

.82
**

 

 

5. Mean Drinking Days/Week 

     

** p <.01, N=652 

 

Table 8 presents the intercorrelations among the five alcohol-related outcome variables, as well 

as drinking motives, alcohol expectancies, and desirable responses at pre-test.  There were several 

notable patterns in the correlation matrix.  First, alcohol-related outcomes correlated with three of the 

four drinking motives subscales, Social, Coping, and Enhancement.  Conformity as a drinking motive, 

while still showing a significantly positive correlation with alcohol-related outcomes, showed a slightly 

weaker correlation with the outcomes than the other drinking motives.  This is consistent with the mean 

information provided in Table 5, with Conformity having the smallest mean of the four drinking 

motives.  Secondly, the alcohol-related outcomes and alcohol expectancies correlations were smaller 

than the outcomes and drinking motives correlations.  Finally, there were small associations between the 

Desirable Responses-Impression Management and outcomes. Self-Deceptive Enhancement was only 

correlated with Alcohol-Related Problems and Alcohol Risk Levels, but not with measures of 

consumption.  At the most, social desirability accounts for only 4% of the variance for alcohol-related 

outcomes. 
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Table 8: Inter-Correlations Among Alcohol-Related Outcome Variables, Drinking Motives, Alcohol Expectancies, and Desirable Responses at  

 Pre-Test 

 

Study Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

                   

1. Alcohol Risk Level      .61**  .85** .80** .65** .64** .50** .66** .25** .22** .11** .13** .16** -.18** .06 -.04 -.11** -.13** 

2. Alcohol-Related Problems   .55** .50** .46** .48** .54** .53** .31** .22** .07 .22** .20** -.01 .20** .12** -.19** -.18** 

3. Mean Drinks/Week  .95** .81** .56** .45** .62** .18** .16** .12** .09* .12** -.22** .00 -.08* -.05 -.10** 

4. Mean Drinking Hours/Week   .81** .52** .43** .57** .16** .14** .12** .06 .09* -.20** -.03 -.09* -.04 -.09* 

5. Mean Drinking Days/Week    .40** .41** .48** .13** .13** .12** .07 .09* -.15** .02 -.08* -.04 -.11** 

6. Drinking Motives-Social    .52** .71** .44** .42** .23** .28** .36** -.06 .19** .02 -.15** -.25** 

7. Drinking Motives-Coping     .57** .44** .28** .18** .32** .31** .01 .28** .17** -.25** -.21** 

8. Drinking Motives-Enhancement      .30** .35** .23** .30** .35** -.06 .19** .02 -.01** -.20** 

9. Drinking Motives-Conformity       .26** .06 .28** .31** -.11** .30** .25** -.26** -.22** 

10. Alcohol Expectancies-Sociability        .49** .63** .60** .27** .48** .21** -.13** -.19** 

11. Alcohol Expectancies-Tension Reduction        .30** .30** .19** .10** -.04 .03 -.15** 

12. Alcohol Expectancies-Liquid Courage         .63** .37** .75** .42** -.17** -.27** 

13. Alcohol Expectancies-Sexuality          .31** .54** .32** -.22** -.28** 

14. Alcohol Expectancies-Cognitive & Behavioral Impairment         .50** .50** -.18** -.14** 

15. Alcohol Expectancies-Risks & Aggression           .60** -.24** -.24** 

16. Alcohol Expectancies-Negative Self Evaluation            -.31** -.16** 

17. Desirable Responses- Self Deceptive Enhancement             .37** 

18. Desirable Responses-Impression Management              

*p<.05, ** p <.01, N=731 
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Table 9 presents correlations between demographic variables and alcohol-related outcome 

variables at post-test.  Marital status was significantly negatively correlated with all five of the alcohol-

related outcome variables.  Age was also significantly negatively correlated with alcohol risk levels, 

alcohol related problems, mean weekly drinking hours and mean weekly drinks. These correlations 

suggested that for firefighters being married and being older can both function as protective factors to 

alcohol risk, alcohol problems, and alcohol consumption. Demographic variables, gender, rank, and self-

reporting Hispanic or Non-Hispanic were not significantly correlated with any of the five alcohol-related 

outcome variables. 

 

Table 9: Correlations Among Demographic Variables With Alcohol-Related Outcome Variables at Post-Test 

  

Demographic Variables 

Alcohol-Related Outcome 

 

Gender 

 

Age 

 

Hispanic 

 

Marital 

Status 

 

Rank 

 

Alcohol Risk Level 

 

.04 

 

-.16*** 

 

.06 

 

-.19*** 

 

.03 

 

Alcohol-Related Problems 

 

.02 

 

-.12** 

 

-.01 

 

-.17*** 

 

.04 

 

Mean Drinks/Week 

 

.00 

 

-.11** 

 

-.07 

 

-.17*** 

 

.04 

 

Mean Drinking Hours/Week 

 

.02 

 

-.10** 

 

-.07 

 

-.17*** 

 

.04 

 

Mean Drinking Days/Week 

 

.01 

 

-.07 

 

-.02 

 

-.13*** 

 

.02 

** p <.01, ***p <.001, N=652, Gender was coded 1= Male, 2 = Female; Hispanic was coded 1 = Hispanic, 2 

= Non-Hispanic; Marital Status was coded 1 = Married, 0 = Not Married; Rank was coded 0 = Officer, 1 = 

Non-Officer 

 

4.3 PRIMARY ANALYSES 

Recall that this study examined the relative effectiveness of three alcohol interventions on 

alcohol risk levels, alcohol-related problems, and alcohol consumption. Specifically, this study 

examined the effectiveness of BASICS and PNF alcohol risk reduction interventions compared to a 
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control condition that emphasized basic alcohol education and laws and policies surrounding DWI in a 

sample of 740 firefighters.  Recall also that in order to assure anonymity of responding at both points in 

time, this study used a panel design (Shadish et al., 2002) that included two waves of between-subjects 

data collection. Accordingly, a series of two-way ANOVAs were conducted using a 3 X 2 between-

subjects design, with Intervention Condition (Control, BASICS, and PNF) and Time (pre-test and 

posttest) as independent variables and alcohol risk levels, alcohol-related problems, mean weekly drinks, 

mean weekly drinking hours, and mean weekly drinking days as the five primary dependent variables.  

Support for the hypotheses would be evidenced by significant Intervention Condition by Time 

interactions such that participants in the BASICS and PNF conditions would report lower drinking 

related outcomes, but only at post-test.  All effects were examined at α = .01 to control for inflated 

experiment-wise alpha due to multiple statistical tests.  These hypotheses were also tested with 

Multivariate Analysis of Variance as described in the Secondary Analysis Section.   

 The first analysis was a 3 X 2 Intervention Condition by Time ANOVA with alcohol-risk level 

(logarithm transformed AUDIT scores) as the dependent variable.  Results of this analysis revealed only 

a significant main effect for Time, as shown in Table 10.  This analysis suggested that alcohol risk levels 

decreased from pre-test to post-test, in general, and that this effect was uniform across all three 

conditions.  Partial eta squared effect size suggested that these changes were small in magnitude. 
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A parallel 3 X 2 analysis was conducted with alcohol-related problems (logarithm transformed 

RAPI scores) as the dependent variable.  This analysis showed significant main effects for Intervention 

Condition and for Time, but no Intervention Condition by Time interaction. As shown in Table 11, the 

main effect for Intervention Condition revealed that those participants in the PNF Intervention Condition 

had the greatest alcohol-related problems averaged across pre-test and post-test, and those in the Control 

condition had the lowest alcohol-related problems with those receiving the BASICS intervention fall in 

between.  Post hoc pairwise comparisons suggested that the Control group and the PNF group 

significantly differed, while those in the BASICS condition did not differ from the other groups.  The 

main effect for Time suggested that, across conditions, alcohol-related problems decreased from Time 1 

to Time 2.  Like for the alcohol risk level analysis, partial eta squared effect sizes were small for both 

Condition and Time main effects.  That the condition effect was consistent across time suggests pre-

existing differences between the two groups, relative differences that remained at post-test despite 

overall declines. 

 

Table 10: Effects for Intervention Condition and Time on Alcohol Risk Level  

 

 Time 

 Pre-Test Post-Test  ̅ 

Intervention Condition Mean (SD) Mean (SD) Mean (SD) 

    

Education Control .70 (.37) .65 (.36) .68 (.36) 

BASICS .74 (.32) .69 (.32) .72 (.32) 

Personalized Normative Feedback .76 (.36) .68 (.36) .73 (.36) 

 ̅ .73 (.35) .67 (.34) .71 (.35) 

 

Analysis of Variance for Alcohol Risk Level 

Source df F p ηP
2 

     

Condition (C) 2 2.41 .090 .003 

Time (T) 1 10.88 .001 .008 

C x T 2 .23 .793 .000 
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A parallel analysis 3 X 2 was conducted with mean weekly drinks as (logarithm transformed 

DDQ Drinks per Week scores) as the dependent variable.  Results of this analysis revealed only a 

significant main effect for Time, as shown in Table 12.  This analysis suggested that mean weekly 

drinks decreased from pre-test to post-test.  The lack of a C x T Interaction suggested that the effect was 

uniform across all three conditions. Again, partial eta squared effect size suggested these changes across 

Time were small in magnitude. 

  

Table 11: Effects for Intervention Condition and Time for Alcohol Related Problems 

 

 Time 

 Pre-Test Post-Test  ̅ 

Intervention Condition Mean (SD) Mean (SD) Mean (SD) 

    

Education Control .29 (.40) .22 (.34) .26 (.37) 

BASICS .32 (.41) .29 (.39) .31 (.40) 

Personalized Normative Feedback .36 (.43) .30 (.41) .33 (.42) 

 ̅ .33 (.41) .27 (.38) .30 (.40) 

 

 
Analysis of Variance for Alcohol Related Problems 

Source df F p ηP
2
 

     

Condition (C) 2 4.52 .011 .007 

Time (T) 1 7.03 .008 .005 

C x T 2 .469 .626 .001 
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A parallel 3 X 2 analysis was conducted with mean weekly drinking hours (logarithm 

transformed DDQ Drinking Hours per Week scores) as the dependent variable.  This analysis showed a 

significant main effect for Intervention Condition and Time using conventional significance levels (i.e. p 

< .05), but not for the purposes of this study.   As shown in Table 13, the main effect for Intervention 

Condition revealed that those participants receiving PNF had the greatest mean weekly drinking hours 

whereas those in the Control condition had the lowest mean weekly drinking hours scores with those 

participants receiving the BASICS intervention falling in between.  Post hoc pairwise comparisons 

revealed that the Control group and the PNF group significantly differed, while those in the BASICS 

condition were related to both groups.  The main effect for Time suggested that overall mean weekly 

drinking hours scores decreased from Time 1 to Time 2. That the Intervention Condition effect was 

consistent across time suggests pre-existing differences between the two groups, relative differences that 

remained at post-test despite overall declines.  Again, partial eta squared effect sizes were small for both 

Intervention Condition and Time main effects. 

 

Table 12: Effects for Intervention Condition and Time on Drinks Per Week 

 

 Time 

 Pre-Test Post-Test  ̅ 

Intervention Condition Mean (SD) Mean (SD) Mean (SD) 

    

Education Control .74 (.52) .66 (.51) .71 (.52) 

BASICS .79 (.48) .70 (.48) .75 (.48) 

Personalized Normative Feedback .82 (.52) .73 (.51) .78 (.52) 

 ̅ .78 (.51) .70 (.50) .74 (.51) 

 

Analysis of Variance for Drinks Per Week 

Source df F p ηP
2
 

     

Condition (C) 2 2.58 .076 .004 

Time (T) 1 10.35 .001 .007 

C x T 2 .005 .995 .000 
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A parallel 3 X 2 analysis was conducted with mean weekly drinking days as the dependent 

variable.  This analysis showed a main effect for Condition.  No effect was found for Time nor the 

anticipated Condition by Time interaction.  As shown in Table 14, the main effect for Condition 

revealed that those participants receiving PNF had the greatest mean weekly drinking days scores 

whereas those in the Control condition had the lowest mean weekly drinking days scores with those 

receiving the BASICS intervention falling in between.  Post hoc pairwise comparisons revealed that 

while the BASICS group and the PNF group did not significantly differ, both groups differed from the 

Control group.  Again, partial eta squared effect sizes suggested that Condition differences were small in 

magnitude. 

  

Table 13:  Effects for Intervention Condition and Time on Drinking Hours Per Week 

 

 Time 

 Pre-Test Post-Test  ̅ 

Intervention Condition Mean (SD) Mean (SD) Mean (SD) 

    

Education Control .66 (.47) .61 (.47) .64 (.47) 

BASICS .72 (.43) .66 (.45) .69 (.44) 

Personalized Normative Feedback .74 (.46) .70 (.48) .72 (.47) 

 ̅ .70 (.45) .66 (.47) .68 (.46) 

 
Analysis of Variance for Drinking Hours Per Week 

Source df F p ηP
2
 

     

Condition (C) 2 4.22 .015 .006 

Time (T) 1 4.03 .045 .003 

C x T 2 .028 .972 .000 
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4.4 SECONDARY ANALYSES  

  Four secondary analyses were conducted in addition to the primary analyses.  The first was a 

multivariate analysis of variance examining all five dependent variables (alcohol risk level, alcohol-

related problems, mean weekly drinks, mean weekly drinking hours, and mean weekly drinking days) 

coordinately in the same analysis.  These dependent variables were measured across two time periods, 

pre-test (initial assessment) and post-test (four month follow-up), and assessed between-subjects.  The 

second was a series of analysis of covariance conducted to examine if controlling for Age and Marital 

Status affected the results of the primary analyses.  Next, hierarchal multiple regression analyses were 

performed to explore how drinking motives and alcohol expectancies contribute to alcohol-related 

outcomes at pretest.  Finally, a series of mediational analyses examined the roles of drinking motives 

and alcohol expectancies on alcohol-related outcomes. 

4.4.1 Multivariate Analyses Of Variance 

 A 3 X 2 between subjects MANOVA was conducted using Intervention Condition and Time as 

independent variables and five alcohol-related outcomes as dependent variables.  The MANOVA was 

Table 14: Effects for Intervention Condition and Time for Drinking Days Per Week 

 

 Time 

 Pre-Test Post-Test  ̅ 

Intervention Condition Mean (SD) Mean (SD) Mean (SD) 

    

Education Control 1.74 (1.49) 1.52 (1.38) 1.64 (1.44) 

BASICS 1.95 (1.54) 1.82 (1.63) 1.89 (1.59) 

Personalized Normative Feedback  2.15 (1.71) 2.02 (1.80) 2.09 (1.75) 

 ̅ 1.94 (1.59) 1.79 (1.62) 1.87 (1.61) 

 

Analysis of Variance for Drinking Days Per Week 

Source df F p ηP
2
 

     

Condition (C) 2 9.33 .000 .013 

Time (T) 1 3.50 .062 .003 

C x T 2 .098 .907 .000 
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used in order to decrease potential Type 1 errors and increase power to detect effects in the data that 

were not revealed in the primary analysis.  Tabachnick and Fidel (2007) report that MANOVA is at 

times used to identify effects that are not able to be detected with simple univariate tests. Results of the 

MANOVA revealed a significant multivariate main effect for Intervention Condition, Wilks’ λ = .979, F 

(10, 2746) = 3.0, p <. 001, ηP
2
 = .011, and a significant multivariate effect for Time, Wilks’ λ = .984, F 

(5, 1373) = 4.51, p <. 001, ηP
2
 = .016, but no Intervention Condition by Time interaction, F < 1.   As 

described above, univariate ANOVA’s were significant for the Intervention Condition main effect for 

alcohol-related problems and mean drinking days per week, and for the Time main effect for alcohol 

risk levels, alcohol-related problems, and mean drinks per week.  Overall, the results of the MANOVA 

confirmed the results of the univariate ANOVAs described in the Primary Analysis.   

4.4.2 Analyses Of Covariance  

 To examine if adjusting for Age and Marital Status affected the results of the primary analysis, a 

series of one-way between subjects ANCOVAs were conducted using Condition as the independent 

variable and five alcohol-related outcomes at post-test as dependent variables.  These analyses used only 

the post-test data because of the nature of the between subjects design. Recall that due to the need for 

anonymity, the data was not linked from pre-test to post-test, and results could only be examined at 

Time 2.  The covariates were chosen for two reasons.   First, they were collected at the same time as the 

dependent variables and, second, they correlated with the majority of the dependent variables making 

them appropriate candidates for ANCOVA (Tabachnick & Fidell, 2007).  Covariate correlations are 

shown above in Table 9.     

 The first analysis was a one-way between subjects ANCOVA with alcohol-risk level (logarithm 

transformed AUDIT scores) as the dependent variable and Age and Marital Status as the covariates.  

Results of this analysis revealed no effect for Condition.  Parallel analyses for alcohol-related problems 

(logarithm transformed RAPI scores), mean weekly drinks (logarithm transformed DDQ-Drinks per 
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Week scores), and mean weekly drinking hours (logarithm transformed DDQ- Drinking Hours per Week 

scores) also revealed no effect for Condition.  The lack of condition effects may be due the loss of power 

since only the post-test data was examined in this analysis.  Also, the act of removing the effect of the 

covariates, Age and Marital Status, may have eliminated the effects seen in the primary analysis.  

Finally, a parallel analysis was conducted using mean drinking days as the dependent variable, but only 

Marital Status as a covariate since age did not correlate with mean drinking days.  Results of this 

analysis revealed a significant main effect for Condition, F (2, 651) = 4.71, p < .01.  Simple contrasts 

revealed that the Control group (mean = 1.52) and the PNF group (mean = 2.02) significantly differed, 

while those in the BASICS condition (mean = 1.82) did not differ from controls.  However, only 1% (ω
2
 

= .01) of the total variance in mean drinking days was accounted for by the three levels of Condition 

controlling for the effect of the firefighter’s marital status.  

4.4.3 Hierarchal Multiple Regression Analyses  

 The hierarchal multiple regression analyses were conducted to explore how drinking motives and 

alcohol expectancies contribute to the alcohol-related outcomes at pre-test.  Past research has shown 

these variables to be potential predictors of alcohol use (Cooper, Frone, Russell, & Mudar, 1995; Read, 

Wood, Kahler, Maddock, & Palfai, 2003). For these analyses, two specific hypotheses were tested.  

First, these analyses examined how drinking motives contributed to the prediction of alcohol-related 

outcomes. Second, these analyses examined how alcohol expectancies contributed to the prediction of 

alcohol-related outcomes. Both sets of analyses controlled for age and/or marital status. Tables 15 and 

16 summarize the results of these analyses.  

For these analyses, age and marital status were entered on the first step. As expected for both 

analyses, age and/or marital status contributed to the prediction of alcohol-related outcomes among 

firefighters.  For the first analysis, drinking motives were entered on the second step and contributed 

significantly to the prediction of alcohol-related outcomes.  The specific drinking motives, Social, 
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Coping, and Enhancement were significant predictors of all of the five alcohol-related outcomes.  

Conformity was only a significant predictor for Mean Weekly Drinks, Mean Weekly Drinking Hours, 

and Mean Weekly Drinking Days.  The adjusted R
2
 values ranging from .26 to .45 indicate that 

approximately 26% to 45% of the variability in alcohol-related outcomes is predicted by drinking 

motives.   

For the second analysis, alcohol expectancies were entered on the second step and contributed 

significantly to the prediction of alcohol-related outcomes. The specific alcohol expectancy domain, 

Cognitive/Behavioral Impairment, was a significant predictor for all of the five alcohol-related 

outcomes. Sociability was only a significant predictor for Alcohol Risk Level. The adjusted R
2
 values 

ranging from .06 to .10 indicate that approximately 6% to 10% of the variability in alcohol-related 

outcomes is predicted by alcohol expectancies.    
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Table 15: Summary of Hierarchical Multiple Regression Analysis for Demographic and  

Drinking Motive Variables Predicting Alcohol-Related Outcomes 

 

 

Alcohol 

Risk 

Level 

Alcohol-

Related 

Problems 

Mean 

Weekly 

Drinks 

Mean 

Weekly 

Drinking 

Hours 

Mean Weekly 

Drinking 

Days 

Variable β β β β β 

Step 1      

Age -.16*** -.14*** -.11** -.07 -.02 

Marital Status -.16*** -.19*** -.14*** -.16*** -.13*** 

R
2
 .07 .07 .04 .04 .02 

F(2,728) 25.35*** 27.84*** 15.00*** 14.13*** 7.37*** 

      

Step 2      

Age -.01 -.03 .02 .06 .08 

Marital Status -.08** -.10*** -.07 -.09** -.07 

Drinking 

Motives 

     

Social .33*** .11** .28*** .27*** .14** 

Coping
 .13*** .30*** .13*** .14*** .21*** 

Enhancement .37*** .25*** .38*** .34*** .31*** 

Conformity -.07 .04 -.12*** -.12*** -.12** 

R 
2 

Change .45 .32 .40 .35 .26 

F (4, 724) 168.54*** 92.78*** 128.06*** 101.47*** 65.26*** 

Note: N = 731, **p < .01, ***p < .001. 
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Table 16: Summary of Hierarchical Multiple Regression Analysis for Demographic and Alcohol  

Expectancy Variables Predicting Alcohol-Related Outcomes 

 

 

Alcohol 

Risk 

Level 

Alcohol-

Related 

Problems 

Mean 

Weekly 

Drinks 

Mean Weekly 

Drinking 

Hours 

Mean Weekly 

Drinking 

Days 

Variable β β β β Β 

Step 1      

Age  -.16*** -.14*** -.11** -.07 -.02 

Marital Status -.16*** -.19*** -.14*** -.16*** -.13*** 

R
2
 .07 .07 .04 .04 .02 

F(2,728) 25.35*** 27.84*** 15.00*** 14.13*** 7.37*** 

      

Step 2      

Age -.09 -.08 -.05 -.02 .04 

Marital Status -.16*** -.18*** -.13*** -.16*** -.13*** 

Alcohol Expectancy      

Sociability .18*** .10 .12 .11 .08 

Tension 

Reduction
 

.05 -.00 .08 .09 .10 

Liquid Courage .01 .06 .04 .05 -.01 

Sexuality .08 .07 .08 .05 .06 

Cog./Beh. Impair -.27*** -.14** -.29*** -.26*** -.23*** 

Risks/Aggression .04 .07 .00 -.03 .08 

Neg. Self-Eval .01 .07 -.01 -.01 -.05 

R 
2 

Change .09 .06 .10 .08 .06 

F (7, 721) 10.80*** 6.64*** 11.25*** 9.41*** 7.22*** 

Note: N = 731, **p  <  .01,  ***p  <  .001 
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4.4.4 Mediational Analyses  

In alcohol research, alcohol expectancies and drinking motives are often analyzed and treated as 

determinants of alcohol-related outcomes (Kuntsche, Knibbe, Engels, & Gmel, 2007). However, several 

researchers have examined the relationships between both of these individual concepts and their 

independent contribution to alcohol-related outcomes (Cooper et al., 1995; Kuntsche et al., 2007; 

Hasking, Lyvers, & Carlopio, 2011; Read et al., 2003). Alcohol expectancies are described as people’s 

beliefs about the effects of alcohol, while drinking motives are considered to be the value one holds for 

the effects they desire from consumption, thus their motivation to drink. Based on the motivational 

model of alcohol use (Cox & Klinger, 1988, 1990), drinking motives are thought to be the final step in 

choosing to consume alcohol (proximal influences) while alcohol expectancies are described as distal 

influences (Kuntsche et al., 2007).    

Thus, the final set of analyses examined whether drinking motives mediate the effects of alcohol 

expectancies on alcohol-related outcomes.  The theoretical model being tested is that alcohol 

expectancies lead to drinking outcomes via their effects on the more proximal variable, drinking 

motives.  This model has been tested in several studies (Hasking et al, 2011; Kuntsche et al., 2007).  

Kuntsche and colleagues (2007) examined the relationship between domain specific alcohol 

expectancies and alcohol using domain specific drinking motives as mediators.  Findings suggested that 

alcohol expectancies associated with tension reduction and alcohol use were partially mediated by 

coping motives, alcohol expectancies associated with sociability and alcohol use were mediated by 

social motives, and that enhancement motives mediated the relationship between “positive change” and 

“improved ability” expectancies and alcohol use.  Overall, Kuntsche and colleagues (2007) concluded 

that drinking motives are the most proximate influence to alcohol consumption and can mediate the 

relationship between alcohol expectancies and alcohol use.  While this study employed another measure 

of alcohol expectancies than the present study, the study investigator determined that the model itself 
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was appropriate to be tested and linked expectancies with appropriate corresponding motives. For 

example, expectancies for tension reduction were hypothesized to be more closely related to drinking to 

cope whereas expectancies for sociability were hypothesized to be more closely linked to social motives.  

SPSS AMOS was used to test a series of specific models linking expectancies with corresponding 

motives.  These models are displayed in Figures 1 - 4. 
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CEOA 

Tension 

Reduction
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AUDIT 

(Log)

Figure 1a. Model of direct and indirect effects of  Tension 

Reduction Alcohol Expectancies and Drinking to Cope on 

AUDIT Risk Level
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Tension 

Reduction

DMQ 

Cope
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Figure 1b. Model of direct and indirect effects of  Tension 

Reduction Alcohol Expectancies and Drinking to Cope on 

RAPI Alcohol-Related Problems

 

Figure 1a. Model of direct and indirect effects of  

Tension Reduction Alcohol Expectancies 

and Drinking to Cope on AUDIT Risk 

Level 

Figure 1b. Model of direct and indirect effects of  Tension 

Reduction Alcohol Expectancies and Drinking to Cope on 

RAPI Alcohol-Related Problems 
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Figure 2a. Model of direct and indirect effects of Sociability 

Alcohol Expectancies and Drinking to be Social on AUDIT 

Risk Level
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Sociability

DMQ 

Social

RAPI (Log)

Figure 2b. Model of direct and indirect effects of 

Sociability Alcohol Expectancies and Drinking to be 

Social on RAPI Alcohol-Related Problems 

 

Figure 2a. Model of direct and indirect effects of 

Sociability Alcohol Expectancies and Drinking to be 

Social on AUDIT Risk Level 

Figure 2b. Model of direct and indirect effects of 

Sociability Alcohol Expectancies and Drinking to be Social 

on RAPI Alcohol-Related Problems 
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Figure 3a. Model of direct and indirect effects of  Negative Self-Evaluation 

and Risk/Aggression Alcohol Expectancies and Drinking to Conform on 

AUDIT Risk Level

 

Figure 3a. Model of direct and indirect effects of  Negative 

Self-Evaluation and Risk/Aggression Alcohol Expectancies 

and Drinking to Conform on AUDIT Risk Level 

Figure 3b. Model of direct and indirect effects of  Negative 

Self-Evaluation and Risk/Aggression Alcohol Expectancies 

and Drinking to Conform on RAPI Alcohol-Related 

Problems 

CEOA Neg

Self-eval

RAPI (Log)
DMQ 

Conformity

CEOA Risk 

Aggression

Figure 3b. Model of direct and indirect effects of  Negative Self-Evaluation 

and Risk/Aggression Alcohol Expectancies and Drinking to Conform on 

RAPI Alcohol-Related Problems 
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Figure 4a. Model of direct and indirect effects of  Liquid Courage, 

Cognitive/Behavioral Impairment, and Sexuality Alcohol Expectancies 

and Drinking for Enhancement on AUDIT Risk Level

 

Figure 4a. Model of direct and indirect effects of  Liquid 

Courage, Cognitive/Behavioral Impairment, and Sexuality 

Alcohol Expectancies and Drinking for Enhancement on 

AUDIT Risk Level 

Figure 4b.  Model of direct and indirect effects of  Liquid 

Courage, Cognitive/Behavioral Impairment, and Sexuality 

Alcohol Expectancies and Drinking for Enhancement on 

RAPI Alcohol-Related Problems  
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DMQ 
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CEOA 
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CEOA 

Liquid 

Courage

Figure 4b. Model of direct and indirect effects of  Liquid Courage, 

Cognitive/Behavioral Impairment, and Sexuality Alcohol Expectancies 

and Drinking for Enhancement on RAPI Alcohol-Related Problems 
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Results of these analyses are found in Figures 5 – 8.  Chi square values, as estimates of goodness 

of fit, were calculated omitting the direct paths for the simple three variable models. All but one model 

showed a good fit to the data and produced non-significant chi-square values.  Only the model for 

sociability showed poor fit at χ2 = 4.1, p > .04.  As shown in Figure 5, drinking to cope mediated the 

relationship between tension reduction and alcohol risk levels and alcohol-related problems. This 

mediational model accounted for 25% and 30% of the variance in alcohol risk levels and alcohol-related 

problems, respectively.  Figure 6 displays the mediational model for sociability expectancies and 

alcohol-related outcomes with drinking to be social as the mediator.  Again, this mediational model 

predicted 41% and 23% of the variance in alcohol risk levels and alcohol-related problems, respectively.  

As shown in Figure 7, drinking to conform mediated the relationship between negative self-evaluation 

and risk and aggression expectancies and alcohol-related outcomes.  This mediational model accounted 

for 8% and 11% of the variance in alcohol risk levels and alcohol-related problems, respectively.  

Although the mediational path was significant, the fit of this model was improved by including a direct 

effect of negative self-evaluation on alcohol risk levels and a direct effect of risk and aggression on 

alcohol-related problems.   Figure 8 presents the mediational model for liquid courage, cognitive and 

behavioral impairment, and sexuality expectancies and alcohol-related outcomes with drinking for 

enhancement as the mediator. This mediational model predicted 46% and 28% of the variance in alcohol 

risk levels and alcohol-related problems, respectively.  Like the prior model, although the mediational 

path was significant, the fit of this model was improved by including a direct effect of cognitive and 

behavioral impairment on alcohol risk levels and a direct effect of liquid courage on alcohol-related 

problems.    
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Figure 5a. Direct and indirect effects of Tension Reduction 

Alcohol Expectancies and Drinking to Cope on AUDIT Risk 

Level

χ2 = .265, df = 1, ns
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Figure 5b. Direct and indirect effects of  Tension Reduction 

Alcohol Expectancies and Drinking to Cope on RAPI 

Alcohol-Related Problems

χ2 = .765, df = 1, ns
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Figure 6a. Direct and indirect effects of  Sociability  

Alcohol Expectancies and Drinking to be Social on AUDIT 

Risk Level 

χ2 = 4.1, df = 1, ns 
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Figure 6b. Direct and indirect effects of  Sociability  

Alcohol Expectancies and Drinking to be Social on  RAPI 

Alcohol-Related Problems

χ2 = .2, df = 1, ns

 

Figure 5a. Direct and indirect effects of  Tension Reduction Alcohol Expectancies and Drinking to Cope on AUDIT Risk Level 

Figure 5b. Direct and indirect effects of  Tension Reduction Alcohol Expectancies and Drinking to Cope on RAPI Alcohol-Related Problems 

Figure 6a. Direct and indirect effects of  Sociability Alcohol Expectancies and Drinking to be Social on AUDIT Risk Level 

Figure 6b. Direct and indirect effects of  Sociability Alcohol Expectancies and Drinking to be Social on  RAPI Alcohol-Related Problems 
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Figure 7a. Direct and indirect effects of  Negative Self-Evaluation and 

Risk/Aggression Alcohol Expectancies and Drinking to Conform on AUDIT 

Risk Level

χ2 = 2.6, df = 1, ns
 

Figure 7a. Direct and indirect effects of  Negative Self-Evaluation and Risk/Aggression Alcohol Expectancies and Drinking 

to Conform on AUDIT Risk Level 

Figure 7b. Direct and indirect effects of  Negative Self-Evaluation and Risk/Aggression Alcohol Expectancies and Drinking 

to Conform on RAPI Alcohol-Related Problems 
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Figure 7b. Direct and indirect effects of  Negative Self-Evaluation and 

Risk/Aggression Alcohol Expectancies and Drinking to Conform on RAPI 

Alcohol-Related Problems

χ2 = .309, df = 1, ns
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Figure 8a. Direct and indirect effects of  Liquid Courage, 

Cognitive/Behavioral Impairment, and Sexuality Alcohol Expectancies 

and Drinking for Enhancement on AUDIT Risk Level

χ2 = 1.6, df = 2, ns
 

Figure 8a. Direct and indirect effects of Liquid Courage, Cognitive/Behavioral Impairment, and Sexuality Alcohol 

Expectancies and Drinking for Enhancement on AUDIT Risk Level 

Figure 8b. Direct and indirect effects of  Liquid Courage, Cognitive/Behavioral Impairment, and Sexuality Alcohol 

Expectancies and Drinking for Enhancement on RAPI Alcohol-Related Problems 
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Figure 8b. Direct and indirect effects of  Liquid Courage, 

Cognitive/Behavioral Impairment, and Sexuality Alcohol Expectancies 

and Drinking for Enhancement on RAPI Alcohol-Related Problems

χ2 = 1.1, df = 2, ns
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Chapter 5: Discussion 

5.1 OVERVIEW  

This study examined the effectiveness of two brief, theory-based, motivational interventions on 

alcohol risk levels, alcohol-related problems, and alcohol consumption in a population of firefighters in 

comparison to a standard educational control.  To do so, this study employed a 3 X 2 fully between-

subjects quasi-experimental post-test only design using an independent post-test sample (Shadish et al., 

2002) that crossed three levels of alcohol intervention with two time points.  Outcome measures were 

collected at assessment (pre-test) and four months following the intervention (post-test).   

 Seven hundred and forty firefighters received one of three alcohol-risk reduction interventions 

that was delivered as part of their regular training schedule:  BASICS Psychoeducation + PNF, PNF 

alone, and a Standard Alcohol and DWI Education presentation (control).  In all three conditions, 

firefighters completed assessment measures, received one of three interventions (in groups of 20-30), 

and completed a follow-up questionnaire approximately four months later.  The study investigator 

conducted the two experimental conditions (i.e., BASICS Psychoeducation + PNF and PNF alone), 

whereas a police officer/trainer conducted a standard alcohol and DWI education presentation developed 

by the El Paso Police Department.   

A series of two-way ANOVAs and ANCOVAs, as well as a MANOVA, assessed differences in 

alcohol-risk level, alcohol-related problems, and alcohol consumption from assessment to follow-up.  

None of these approaches provided support for the main study hypothesis that firefighters in the two 

experimental conditions (i.e., BASICS Psychoeducation + PNF and PNF alone) would show greater 

decreases in alcohol-related outcomes than the Control condition.  Instead, the results suggested modest 

decreases in alcohol-related outcomes that were relatively equal across all three conditions.  

Specifically, results suggested consistent reductions for three of five measures including alcohol risk 
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levels, alcohol-related problems, and mean drinks per week, and less consistent changes in mean 

drinking days and drinking hours per day.  Effect sizes for these changes were generally small in 

magnitude.    

The results also suggested overall differences between conditions, regardless of time, for two 

measures.  Specifically, those participants receiving PNF only had the greatest alcohol-related problems, 

and greatest mean drinking days per week, compared with those in the Control condition who had the 

lowest alcohol-related problems, with those receiving the BASICS Psychoeducation + PNF intervention 

falling in between. That these condition effects were consistent across time suggests pre-existing 

differences between the two groups, relative differences that remained at post-test despite overall 

declines.     

Although the results failed to support the hypothesis that the brief theory-based interventions 

would be more effective than an educational control condition, the results of this study are positive from 

a public health perspective.  Specifically, the results suggest that a variety of brief interventions 

(approximately 2 hours) can significantly reduce alcohol consumption and related negative outcome four 

months following that single experience among firefighters.  To put that in perspective, assuming 

immediate intervention effects, the combined interventions resulted in an average decline of two drinks 

per week.  Multiplying that difference by the 740 firefighters across 16 weeks, suggests that the 

interventions resulted in the consumption of 23,680 fewer drinks by firefighters over that period.  

Similar estimates suggest 7,814 fewer hours, or 326 fewer days, spent drinking, and the prevention of an 

estimated 444 alcohol-related problems.  The lack of between-group differences, however, means that 

alternative explanations, such as historical trends or maturational processes are equally plausible. 

5.2 LACK OF DIFFERENTIAL EFFECTIVENESS OF THE BRIEF THEORY-BASED INTERVENTIONS 

As described above, although study results revealed an overall decrease in alcohol-related 

outcomes among firefighters, the two experimental conditions were no more effective than the 
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educational control condition.  The following sections discuss some of the reasons why the theory-based 

interventions were not differentially effective than the educational control.  Included are reasons why the 

theory-based interventions were less than effective and reasons why the educational control condition 

may have been unexpectedly effective.   

5.2.1 Aspects Of The Participants  

 One reason why the theory-based interventions may have not been differentially effective is the 

nature of the participants in this study compared to the majority of BASICS/PNF studies.  As described 

above, the BASICS curriculum, including use of PNF, was developed for a very specific audience: 

heavy drinking college students (Dimeff et al., 1999).  Indeed, multiple studies in this group have 

demonstrated its superiority in reducing alcohol-related outcomes over a variety of control conditions 

including assessment only controls (Baer et al., 2001; Bosari & Carey, 2000; Marlatt et al., 1998; 

Roberts, Neal, Kivlahan, Baer, & Marlatt, 2000), and standard educational interventions such as the one 

used in this study (Murphy et al., 2001).  Moreover, although brief interventions, have reduced alcohol 

risk behaviors in some community-based populations (Longabaugh et al., 2001; Monti et al., 2007), the 

BASICS curriculum per se, has never been provided to firefighters, who may differ from college 

students in may important respects.  These differences include some obvious demographic differences, 

such as age and marital status; however, they may also include less obvious differences, such as the 

nature of the person who chooses the firefighting occupation.   

Regarding demographics, the mean age of firefighters in this study was 38, and 67% were 

married; the majority of entering college students are 15-23 and approximately 6% are married (U.S. 

Census Bureau, 2012).  One of the reasons cited for the effectiveness of the BASICS approach is that it 

helps promote safety and encourages maturing-out of a heavy drinking lifestyle (Dimeff et al., 1999).  

Indeed, such maturation is thought to occur naturally as students graduate and assume new roles and 

responsibilities such as careers and families.  Based on the age, marital status, and drinking patterns of 
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the firefighters in this study, it is possible that they may have passed the natural maturation phase, and as 

a consequence, have considerably longer histories and more habitual patterns of alcohol-related 

behavior—patterns that were particularly resistant to the BASICS/PNF approach.  As such, an approach 

that focuses on harm reduction through a maturation phase of life may not be the best for this 

population.  For the vast majority of these firefighters, drinking has become a way of life and, as 

discussed below, the profession itself appears to promote a social culture of drinking.  Indeed, whereas 

college students anticipate and eventually leave this type of culture, firefighters remain enmeshed in it. 

 Regarding personality, differences in the nature of firefighters versus college students also 

cannot be ruled out.  Firefighting, and rescue work in general, attracts specific types of individuals such 

as sensation seekers (Jensen, 2005) as well as those that are fearless, low in communion, openness, and 

agreeableness (Fannin & Dabbs, 2003), and with higher levels of extraversion (Wagner, 2005).  These 

personality traits, specifically sensation seeking, have been related to alcohol use (Donohew et al., 1999; 

Monks et al., 2010; Newcomb & Earleywine, 1996; Zuckerman, 1994).  In addition to predisposing one 

to greater alcohol consumption, such traits may also make one less likely to respond to interventions that 

call on endorsement of alcohol moderation and safety.  While these dispositions were not examined in 

the current study, anecdotal evidence suggests that many of the firefighters fit the extraverted, sensation-

seeking profile.   For example, during the control condition presentation, several firefighters would get a 

“thrill” from viewing photographs of alcohol-induced vehicle accidents and fatalities.  During the 

majority of the sessions, firefighters would discuss the adrenaline rush they experience from their 

professional duties and how they understand why people, including family and friends, perceive their 

need to put themselves in danger as abnormal.  This possibility suggests the need for further research 

examining the role of personality on alcohol use and related behaviors among firefighters.  

It is also possible, but less plausible, that the theory-based interventions failed to produce 

enhanced effects because these approaches may not be as effective among Hispanic populations.  As 
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noted, 76% of this sample was Hispanic and this explanation would suggest that ethnicity moderates the 

effect of these interventions, such that the approach is less effective in Hispanic populations.  Although 

ethnicity moderation is possible, recent research suggests that it is less plausible than other explanations.  

Specifically, new research suggests that BASICS and its components are effective interventions among 

predominantly Hispanic college students (Tomaka, Palacios, & Morales-Monks, 2011; Tomaka et al., 

2012).  

All the arguments presented so far are based on the premise that, for various reasons, the theory-

based interventions were not as effective as they have been in past studies among college students.  

However, one could argue that the critical question is not so much why were theory-based interventions 

less effective than expected, but why was the educational intervention equally successful, when such 

approaches have not been in past studies and samples.  Asked this way, the question becomes why did 

firefighters respond positively to an educational approach when college students typically have not.   

One potential difference between firefighters and college students is overall respect for and 

responsiveness to authority.  Specifically, although firefighters may be extraverted and sensation 

seeking, they also work in a hierarchical, para-military environment that demands respect for authority.  

Meanwhile, college students live in an environment that is more egalitarian and which openly questions 

authority.  Indeed, manuals on BASICS explicitly say that college students do not respond well to an 

authoritarian approach and that facilitators should conduct such interventions in a non-authoritarian 

manner (Dimeff et al., 1999).  Thus, having an authority figure provide a fact-based educational session, 

normally a negative experience for college students, may have been a positive, or at least expected, 

experience for firefighters, who then heeded its advice.   

This explanation, specifically, that the theory-based interventions were no more effective than 

the educational condition, because firefighters responded surprisingly well to the control condition, fits 

the results well.  Recall that all three conditions resulted in reductions in alcohol-related outcomes and 
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that these effects were small relative to effect size conventions.  Indeed, small effect sizes have been the 

norm in alcohol intervention research, as evidenced by a meta-analysis of these specific types of theory-

based interventions (Carey, Scott-Sheldon, Carey, & DeMartini, 2007).  

In summary, a variety of participant aspects, specifically how they differ from more typical 

college student samples, may have contributed to the observed pattern of effects.  These differences 

include demographics such as age, marital status, and ethnicity as well as differences in personality such 

as extraversion and sensation seeking.  These participant differences may have resulted in decreased 

effectiveness of the theory-based interventions. Conversely, taking a more traditional training approach 

for firefighters (i.e. authoritarian) may have resulted in the surprising effectiveness of educational 

intervention in this population.  These effects combined to render all effects modestly, yet equally, 

effective.  

5.2.2 Aspects Of The Intervention Approach 

 A second set of potential reasons why the interventions did not differ in their overall 

effectiveness, with all three showing small effects, may relate to the way the theory-based interventions 

were implemented to fit the needs and requirements of the EPFD Training Academy.  Specifically, 

BASICS and PNF sessions are traditionally provided individually (Dimeff et al., 1999; Murphy et al., 

2001) and occasionally in a small group setting (Baer, Kivlahan, Fromme, & Marlatt, 1989, Kivlahan et 

al., 1990; Tomaka et al., 2012).  This format allows sufficient opportunities for participants to share, 

engage, and discuss the presented information.  The more intimate setting also allows for the 

maintenance of a non-judgmental and non-authoritarian approach—important considerations when 

working with college students.   

 As described above, the present study made several modifications to this procedure, changes that 

were necessitated by the need to conform to the Fire Department Training Cycle, which sent groups of 

twenty to thirty firefighters to each intervention session.  As such, the facilitator conducted the 
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intervention with a much larger group than those in past research, potentially affecting the quality and 

impact of the intervention in several important ways. 

 First, the format limited the interaction between the participant and the facilitator.  Such 

interaction is important, particularly during the PNF portion of the intervention, for several reasons.  At 

the most basic level, it allows the facilitator to know whether the targets understand the information and 

feedback she presented and it allows her to respond to individual questions.  Individual or small group 

interaction also allows the facilitator to make a more personal connection with individuals.  Establishing 

rapport is essential in brief motivational interventions because it makes participants more receptive to 

the information presented and to the facilitator’s suggestions for change.   

 Conversely, a large group setting creates opportunities for unguided discussion and unanticipated 

disruptions.  For example, several firefighters, known as “bravado drinkers” in alcohol research, would 

disrupt conversations and manipulate discussion time by making jokes about drinking and/or jovially 

dismissing the negative normative comparisons made in their personal feedback (Dimeff et al., 1999).  

These bravado disruptions may have lessened the impact of the intervention by reducing perceptions, 

among everyone in the session, that their behavior is outside the norm, critical for PNF interventions to 

work.  More generally, they may have prompted participants to dismiss the seriousness of the issue and 

importance of reducing alcohol-related risk behaviors.  Although, the facilitator would redirect such 

conversations, these disruptions still altered the group dynamic in potentially significant and unfavorable 

ways. 

  The large group format also limited the ability of the facilitator to employ several MI techniques 

and strategies, aspects that may be essential to the intervention’s effectiveness.  For example, the large 

group format may have prevented the development of discrepancies between desired and current 

drinking behavior.  Developing discrepancy is particularly important during the presentation of PNF, 

when facilitators employ this technique to create motivation for change and use this motivation to set 
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personal goals aimed at moderating their drinking.  Larger groups, such as those in the present study, 

limited individual discussion of personalized normative feedback and prevented the facilitator from 

reviewing the PNF information with each participant.  Even though, the facilitator encouraged 

discussion by reiterating confidentiality throughout the intervention process, firefighters were still 

hesitant to discuss their PNF results and reluctant to develop and express personal goals in the group.   

 A third modification was to the typical recruitment process.  As mentioned earlier, most 

screening and brief intervention programs are designed as targeted interventions.  This means that there 

is a qualification process in which “at-risk” drinkers are detected and then approached to participate in 

an intervention at some later time and those who are abstainers, light/moderate drinkers as well as more 

problematic drinkers (i.e., those with possible alcohol dependence) are excluded.  Since, the EPFD 

wanted all uniformed firefighters to complete some form of training (i.e., intervention), this meant that 

the groups of participants had mixed drinking levels including those that did not consume at a risky 

levels or did not consume at all.  Thus, roughly 67% of the sample was not in need of the targeted 

intervention.  Such inclusion of low-risk and non-drinkers may have made it difficult to detect large 

intervention effects, since many would have very low or no risk at baseline.  Unfortunately, the study 

design provided no means of excluding such individuals from the analyses and limiting such analyses of 

pre- to post-intervention differences in the alcohol-related outcomes for the remaining 34% of “at-risk” 

drinkers—the group for whom the theory-based interventions were developed.  

 Fourth, the large group setting and the combining of multiple types of drinkers in each session 

may have prevented the creation of a teachable moment among participants.  A teachable moment refers 

to a specific time when an individual may be more receptive to suggestions to modify his or her 

behavior (Miller & Rollnick, 2002).  For example, a person recently hospitalized for alcohol poisoning 

may be more receptive to suggestions to cut down.  Similarly, a phone call informing a student that she 

screens positive for inclusion in an alcohol risk-reduction program, may also be more open to calls for 
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moderation.  Teachable moments help an individual move quickly from a state of precontemplation to 

contemplation or action.  In the BASICS/PNF intervention, several aspects of PNF, particularly 

unflattering comparisons, in many ways helps create a teachable moment by making the individual feel 

outside the norm (Dimeff et al., 1999).   

 Both the large group setting and mixed drinking levels may have contributed to the loss of 

teachable moments in the present study.  Specifically, because of the presence of inappropriate jokes and 

class disruptions, the group setting may have destroyed any opportunity the facilitator had to create 

teachable moments among those needing them.  Similarly, the inclusion of non- or light/moderate 

drinkers, in an intervention designed for those with significant alcohol misuse, may have had the same 

detrimental effect.  As described, all uniformed firefighters were required to attend their normally 

scheduled training session regardless of whether they might benefit from alcohol intervention, or had 

any stake in the topic.  As such, the lack of a qualification process might have disrupted a natural 

tendency to question one’s alcohol use in response to screening positive for an alcohol risk-reduction 

program.  Again, lacking the teachable moment, or “tap on the shoulder,” may have restricted many 

firefighters from advancing beyond precontemplation (Dimeff et al., 1999; Miller & Rollnick, 2002).       

 Finally, there are several other less plausible reasons why the intervention approach used in the 

present study may have resulted in decreased effectiveness.  Each is less plausible than those discussed 

above based on theoretical and/or empirical grounds.  One example is the single session format.  As 

described above, the study investigator modified the prescribed two-session BASICS curriculum into a 

single session format.  Traditionally, the first portion of the intervention, BASICS Psychoeducation, is 

provided only for participants to return in two weeks and receive the second portion, PNF (Dimeff et al., 

1999).   Due to time constraints, both portions were administered during the scheduled training session 

for the BASICS Psychoeducation + PNF condition.  It is possible that this modification affected the 

study outcomes in this setting by not allowing the firefighters to process the information received prior 
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to being provided with personalized feedback.  Arguing against this interpretation, however, are studies 

demonstrating the effectiveness of a single-session approach (Murphy et al., 2001; Tomaka et al., 2012).  

 Another unlikely, but possible explanation was the mandated nature of the intervention.  Recall 

that although participants were not required to participate in the research aspects of the intervention, per 

se, they were required to attend the training aspect of the intervention in order to satisfy departmental 

requirements.  Thus, firefighters voluntarily completed assessment questionnaires, yet were required to 

stay for the alcohol risk-reduction training portion of the interventions.  Mandating this intervention, 

particularly for those likely to be precontemplative regarding alcohol-behavior change, may have 

created a defensive, antagonistic, or dismissive attitude in firefighters.  Thus, making them less likely to 

engage in the intervention activities and reducing their potential impact.  However, there are theoretical 

and empirical reasons why this explanation is unlikely, the former reflecting the fact that the 

BASICS/PNF approach has been designed with this concern in mind.  On the theoretical side, 

recognizing that participants may have been “required” to participate, the approach emphasizes the need 

to maintain the non-judgmental, non-authoritarian, non-evaluative, and non-confrontational approach 

(Dimeff et al., 1999).  On the empirical side, research has shown that brief motivational interventions 

can be effective even among individuals mandated to participate (Bosari & Carey, 2005; White et al., 

2006; White et al., 2007).  

5.2.3 Aspects Of The Experimental Design 

 Aspects of the experimental design may have also contributed to the observed pattern of results.  

Recall that the EPFD required maximal confidentiality and anonymity in order to approve the present 

study and failure to abide by this request would have prevented the research component of the project.  

Confidentiality and anonymity were also desired by the investigator in order to obtain the most accurate 

and honest responses regarding alcohol-related behaviors from a population that was potentially 

sensitive about revealing personal information.  These concerns complicated the study in many ways, 
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most notably in the dissociation of pre- and post-test responses, the main strength of within-subjects 

designs.  Instead, the present study employed a between-subjects panel design for examining anticipated 

behavior change over time.  Even though the two panels/groups of firefighters were significantly 

overlapping, statistically, they were analyzed as separate groups.  This had several consequences 

including the inability to reduce measurement error (due to subjects), to apply pretest covariates in the 

analyses, and to identify, and potentially eliminate subgroups of participants.  This latter aspect is 

particularly important because it meant that all firefighters, including abstainers, were necessarily 

included in all analyses of change over time, even though most had little or no room for improvement 

(i.e., a potential floor effect).   

 Interestingly, despite these design limitations, the results still showed significant changes in 

alcohol-related outcomes with effect sizes mirroring past studies in this area.  These patterns suggest the 

possibility that intervention effects were stronger among heavier drinkers, that is, the people for whom 

these interventions are appropriate.  However, because their changes are averaged alongside those 

showing little to no change, the overall effects are smaller in magnitude. 

5.3 THE FIREFIGHTER CULTURE  

One final population-related issue that potentially affected the overall success of the 

interventions and the sizes of the observed effects is the social environment, or culture, of the 

firefighting profession.  Consistent with film and television accounts of the profession (e.g., “Backdraft” 

and “Rescue Me”), El Paso firefighters appear to inhabit a social milieu of alcohol use and misuse.  

During sessions, firefighters spoke freely of their after-shift gatherings at bars, clubs, and house parties, 

even to the extent of inviting the study investigator and research assistants to participate in them.  

Moreover, the theory-based interventions asked firefighters to share information regarding their alcohol 

use and related behavior often leading to discussions that linked alcohol use to the profession itself, with 

certain shifts, stations, and officers being described as more permissive than others.  Although many 
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parroted the idea that alcohol consumption was a freely made personal choice, they also described 

pervasive pressure to consume in order to gain approval and acceptance in their interpersonal work 

relationships.  For example, several individuals recounted that, after fighting a fire, the group will drink 

together to celebrate victory over the fire and the saving of lives, or to console themselves after a loss.  

They also reported that the amount of alcohol consumed after a shift was proportional to the stress and 

trauma experienced on the shift.  Indeed, not only was there was a deep sense of camaraderie in these 

groups, but alcohol appeared to be the social glue of these relationships.   

The nature of firefighting, the social and cultural functions that alcohol consumption serves in it, 

and firefighters’ acceptance of this lifestyle as normal, all suggest that this population may be 

particularly resistant to all forms of change efforts.  This may be particularly true for change efforts, like 

those used in the present study, that are directed more at individual motivation for change.  By not 

acknowledging broader social and cultural influences, the brief motivational interventions may not have 

been as effective as initially anticipated.  As such, approaches aimed at the broader social environment 

and firefighting culture, or even the policy environment, may be necessary for reducing alcohol misuse 

in this this population. 

5.4 SECONDARY ANALYSES: DRINKING MOTIVES AND ALCOHOL EXPECTANCIES 

 Secondary analyses examined the role of drinking motives and alcohol expectancies on alcohol-

related outcomes.  Recall that all four drinking motives, Social, Enhancement, Coping, and Conformity 

were significantly correlated with the alcohol-related outcomes in this study.  Examination of mean 

levels of motivation showed that firefighters were mainly motivated to drink for social and enhancement 

reasons.  Specifically, they reported that alcohol use was central to their social lives including gatherings 

and celebrations and that alcohol use enhanced their experiences, adding a sense of excitement and a 

“buzz” or “high” sensation.  A similar examination of alcohol expectancies showed that Sociability, 

Tension Reduction, Liquid Courage, Sexuality, Cognitive and Behavioral Impairment, and Negative 
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Self Evaluation were significantly correlated with the alcohol-related outcomes. The exception, Risk & 

Aggression only correlated with Alcohol-Related Problems.  Analysis of mean expectancy levels 

suggested that firefighters predominantly expected alcohol consumption to produce a reduction in 

tension and an increased sense of sociability (i.e. being more talkative, outgoing, and increased ability to 

express one’s feelings). 

 The hierarchal multiple regression analyses found that while controlling for age and marital 

status, Social, Coping, and Enhancement drinking motives independently predicted all five of the 

examined alcohol-related outcomes.  A parallel analysis suggested that only one negative alcohol 

expectancy, Cognitive/Behavioral Impairment, independently and negatively predicted the five alcohol-

related outcomes.  This lack of results for expectancies is consistent with research indicating that 

expectancies frequently do not contribute strongly to the prediction of consumption levels (Borsari & 

Carey, 2000).  However, the present results are consistent with research on drinking motives, showing 

that these variables tend to more strongly predict drinking levels (Cooper, 1994). 

Mediational analyses further explored the role of drinking motives and alcohol expectancies on 

alcohol-related outcomes.  Alcohol expectancies are described as people’s beliefs about the effects of 

alcohol, whereas drinking motives are considered to be the value one holds for the effects one desires 

from consumption, thus their motivation to drink.  Based on the motivational model of alcohol use (Cox 

& Klinger, 1988, 1990), drinking motives are thought to be the final step in choosing to consume 

alcohol (i.e., a more proximal influences) whereas alcohol expectancies are described as distal 

influences (Kuntsche et al., 2007).  The mediational models for this study were based on the premise 

that alcohol expectancies are more distal to and drinking motives are more proximal to alcohol-related 

outcomes with drinking motives functioning as mediators to the alcohol expectancy/alcohol-related 

outcome relationship.    
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Results suggested that drinking to cope mediated the relationship between tension reduction and 

alcohol risk levels and alcohol-related problems.  More simply, firefighters who drank with the 

expectancy that alcohol would reduce their tension were motivated to drink for coping purposes, 

providing support for the motivational model of alcohol use.  The motivational model of alcohol use was 

also supported by results showing that drinking to be social (motive) mediated the effect of sociability 

expectancies on alcohol-related outcomes.  Similarly, drinking to conform (motive) mediated the 

relationship between both negative self-evaluation and risk and aggression expectancies and alcohol-

related outcomes.  Finally, the relationship between liquid courage, cognitive and behavioral 

impairment, and sexuality expectancies and alcohol-related outcomes was mediated by drinking for 

enhancement (motive).  As described, these mediational analyses tested the theoretical model that 

alcohol expectancies lead to drinking outcomes via their effects on the more proximal variable, drinking 

motives.  Although this model that has mainly been used to explain drinking by adolescents and college 

students (Hasking et al., 2011; Kuntsche et al., 2007), the present results suggest that these hypotheses 

also describe the drinking behavior of firefighters.   

5.5 CONSISTENCY WITH PAST LITERATURE 

 Overall, past literature has confirmed the effectiveness of the intervention approaches used in 

this study in the college student population.  Specifically, BASICS Psycho-education + PNF is classified 

as a NIAAA Tier 1 alcohol intervention for this population in part because several randomized 

controlled experiments have shown brief interventions using this approach to reduce alcohol 

consumption and related problems, and to do so for periods ranging from 6 weeks (Murphy et al., 2001) 

to four years (Baer et al., 2001).  These findings have been tested against no-intervention controls 

(Borsari & Carey, 2000; Marlatt et al., 1998) and educational controls (Murphy et al., 2001).  This 

approach has also been tested in various groups of college students including fraternity members 

(Larimer et al., 2001) and mandated students (Borsari & Carey, 2005).  Overall, these studies confirm 
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the effectiveness of the BASICS approach to brief intervention.   

 Past literature has also confirmed the effectiveness of the PNF intervention approach in the 

college student population.  PNF as a stand-alone intervention has also shown effective in reducing 

alcohol consumption and related risks among college students and has done so using a variety of formats 

including standard mail delivery (Collins et al., 2002), the internet (Neighbors et al., 2004), and face-to-

face as part of a brief intervention (Dimeff & McNeely, 2000; Riper et al., 2009; Walters & Neighbors, 

2005).  PNF has been shown to be an effective intervention for reducing consumption for periods 

ranging from one to six months (Dimeff & McNeely, 2000; Neighbors et al., 2004) and more effective 

than no-intervention controls (Agostinelli et al., 1995; Collins et al., 2002; Lewis et al., 2007; Neighbors 

et al., 2004). 

Past literature has also suggested that the effectiveness of these interventions, measured in 

alcohol-related outcome changes over time, provide small to moderate effect sizes.   As discussed above, 

the results of the present study suggested modest decreases in alcohol-related outcomes that were 

relatively equal across all three conditions, including the control condition, for three of five measures 

including alcohol risk levels, alcohol-related problems, and mean drinks per week and less consistent 

changes in mean drinking days and drinking hours per day.  Effect sizes for these changes were 

generally small in magnitude, yet in this type of research, small to moderate effects sizes are the norm at 

six weeks (Borsari & Carey, 2000; Collins et al., 2002) to six months post intervention (Murphy et al., 

2001).  Specifically, a recent meta-analysis of various alcohol intervention outcomes showed an average 

effect size of .20 (Cohen’s d; Riper et al., 2008).  Based on conventions, this effect is in the small range 

(Tabachnick & Fidell, 2007), similar to the effect sizes for the present study.   

Overall, the present study was consistent with past research, in some respects but not others.  It 

was consistent in that both theory based interventions, BASICS Psychoeducation + PNF and PNF alone, 

were successful in reducing alcohol-related outcomes.  Additionally, changes in alcohol-related 
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outcomes consistently fall in the small to medium effect size. Thus, in some respects, this study was 

consistent with past research on BASICS and PNF.  However, it was inconsistent with past research in 

that BASICS Psychoeducation + PNF and PNF alone were not more effective at reducing alcohol-

related outcomes than an educational control.  The failure to document greater effectiveness of these 

approaches relative to controls, indicates considerable inconsistency with past results.   

5.6 LIMITATIONS OF THE STUDY  

 There were also several limitations to consider in this study, many of which have been discussed 

above in relation to the observed pattern of results.  Intervention fidelity was a strength of the study in 

terms of the investigator’s training and ability to maintain consistency across intervention sessions (see 

below). However, intervention fidelity may also be seen as a limitation due to the modifications that we 

made to the intervention approach.  Specifically, the use of large groups of firefighters and the inclusion 

of abstainer and light/moderate drinkers may have negatively affected the fidelity of the interventions. 

Thus, the first limitation of the present study was the use of large groups. While brief interventions have 

been conducted in small group settings (mean participants = 10; Carey et al., 2007), they are 

traditionally conducted one-to-one and were not developed for large groups.  In the present study, 

firefighters attended interventions in existing training groups ranging from twenty to thirty participants 

at one time.  As discussed above, the size of the groups hindered participation in the PNF intervention as 

well as the PNF portion of the larger BASICS Psychoeducation + PNF intervention.  The lack of one-

on-one discussion time prevented personal goal setting and lessened general interaction with the 

facilitator.  The function of the brief motivational intervention, specifically the PNF component, is to 

create a discussion that leads to contemplation of behavior change.  As discussed above, the lack of such 

discussion may have compromised the effectiveness of the intervention.   

 A second potential limitation was the mandatory attendance requirement allowing for mixed 

levels of drinkers (i.e. abstainers, light/moderate drinkers) in the intervention.  As described earlier, 
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although completion of the assessment and follow-up questionnaires was voluntary, participation in the 

training/intervention was required.  Such mandated participation may have affected the results and the 

intervention fidelity.  As described above, however, past research suggests that the approach taken in the 

present study can be effective even among those mandated to the intervention (Bosari & Carey, 2005; 

White et al., 2006; White et al., 2007).     

 A third limitation of the study may have been the timing of the interventions. Specifically, during 

the course of the eight months of the study, the City of El Paso was in renegotiation with the El Paso 

Fire Department.  This led to “conspiracy theories” surrounding the project and the investigator spent a 

portion of her time debunking myths of her association with the EPFD and more generally, with the City 

of El Paso.  Several firefighters vocalized that the investigator and her assistants were functioning as 

“spies” to hinder their new contracts and that the health assessment data would be used to renegotiate 

contracts in the City’s favor.  Indeed, a small number of firefighters opted out of the research completely 

believing that the assessments would fall in the hands of the authorities in the department.  While the 

investigator addressed these concerns openly and honestly, they may have been a significant limitation 

to the collection of data.  However, as described above, the alcohol-related outcome data and desirable 

responding data did not suggest widespread dishonesty or impression management influences on 

drinking outcomes.  

 A fourth limitation was the use of a different presenter for the Control condition than the other 

conditions.  As discussed above, an El Paso police officer conducted the training for the Control 

condition, whereas the study investigator conducted the trainings for both of the experimental 

conditions.  The differences in trainers, such as gender, level of authority, a sense of brotherhood among 

employees of the EPFD and EPPD, as well as other differences, may have lead to different processes 

underlying the changes seen among the different conditions.   
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 Like most research in this field, a limitation of this study included the reliance of self-report 

methods.  In particular, reports of alcohol and substance use may have questionable reliability and 

validity.  Specifically, participants may understate use, be dishonest, or otherwise be inaccurate in their 

reporting of these behaviors.  However, research has shown that there is little basis for this concern with 

participants being forthright in reporting use when compared to clinical measures (Brown, Kranzler, & 

Del Boca, 1992; Del Boca & Noll, 2000; Rutherford, Cacciola, Alterman, McKay, & Cook, 2000).  

Even so, as a precaution, the present study used well-established instruments that have shown good 

reliability and validity (Babor & Del Boca, 1992) and examined the degree to which alcohol-related 

outcomes correlated with social desirability.  As mentioned above, associations were small between the 

measures of social desirability and alcohol-related outcomes suggesting that there were no widespread 

problems with the firefighter’s self-reports of alcohol-related outcomes and other variables. 

 Perhaps the main limitation of this study was the between-subject panel study design.  Recall that 

for anonymity and confidentiality purposes, pre- and post-data were collected independently in a 

between-subjects fashion.  This led to several statistical limitations, most notably the inability to 

examine covariates, the incapacity to examine subgroups of participants who were more or less suited 

for this type of intervention, and the inability to examine pre-test drinking levels as potential moderators 

of the intervention’s effectiveness.  

5.7 STRENGTHS OF THE STUDY   

 There were several strengths to consider in this study.  First and foremost, this is one of the 

largest studies of municipal firefighters.  With 740 participants in the first panel and 664 in the second, 

this study examined nearly 90% the El Paso uniformed firefighter population of 828.  Based on the 

assumption that all participants that completed post-intervention follow-up also completed the pre-

intervention assessment, the attrition rate for this study was 10%.   
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 Secondly, the study also provided a community service to the EPFD.  Across eight months, 

firefighters received an evidence-based alcohol intervention to fulfill their required training hours and a 

current health assessment of the department.  The reductions in alcohol-related outcomes, though 

statistically small, were considerable when viewed from a public health perspective, providing a 

significant contribution to our community.     

 A third strength was intervention fidelity.  Specifically, the procedures in this project were based 

on the UTEP BASICS Program in which the study investigator was trained and employed with for four 

years.  These experiences led to understanding the importance of maintaining consistency and fidelity of 

the intervention across sessions.  To do so, the study investigator was present for every intervention and 

explained the project and consent form process.  The investigator also conducted every BASICS 

Psycho-education+ PNF and PNF only intervention and collected every post-intervention follow-up.  

Moreover, the six student assistants were trained in each area of the project by the investigator.  

 A final strength was the inclusion of indices of social desirability, specifically Self-Deceptive 

Enhancement and Impression Management.  Recall that associations were small between the measures 

of social desirability and alcohol-related outcomes.  These small and sometimes non-significant 

associations suggest that the firefighter’s reports of alcohol-related outcomes and other variables were 

not unduly influenced by social desirability concerns nor self-deceptive practices.  

5.8 DIRECTIONS FOR FUTURE RESEARCH  

 There are several directions for future research based on the findings of this study. Primarily, one 

can examine explanations for why the study hypothesis was not shown in this study. Although the main 

study hypothesis regarding enhanced effectiveness of the theory-based interventions relative to the 

educational control, was not shown, it is impossible to determine if this lack of success was due to 

relative ineffectiveness of the experimental conditions, the unexpected effectiveness of the educational 

control condition, or whether such changes were artifacts of history, maturation, or testing.  For 
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example, a good deal of the discussion has suggested that all three interventions were successful in 

reducing drinking levels, producing overall small effects consistent with past research.  However, from 

an experimental design perspective, it is reasonable to question the internal validity of this conclusion.  

Alternative explanations for the conclusion that all three interventions were successful are readily 

available.  For example, history, maturation, and reactive effects of testing, or some combination of 

them (see Shadish et al., 2002), are equally plausible, and perhaps more parsimonious explanations.  

Further research, specifically with additional control groups, is necessary to determine the best 

explanation.  Such control groups might include an assessment-only control groups or more elaborate 

experimental designs. 

 In terms of the study intervention approach, future research might benefit from a more targeted 

study for “at-risk” firefighters.  For example, a more traditional screening and qualification approach 

could be used to eliminate abstainers, light/moderate drinkers, and those with potential dependence, thus 

allowing the theory-based intervention to be tested in the population for which they were intended.  

Additionally, future research would benefit from examining these theory-based interventions with 

smaller groups or ideally one-on-one sessions.  More importantly in terms of study design, future 

investigations should link pre- and post- test data.  This would allow for a more thorough examination of 

the data, including a reduction in measurement error, the ability to use covariates in the analysis, and the 

ability to examine subgroups of participants (i.e. more and less moderate drinkers). 

 Another approach to future research would be the examination of other potential alcohol 

interventions that would be more beneficial and conducive to the social and cultural environment of 

firefighters.  While other research has not specifically endorsed a type of intervention for firefighters, in 

the future, the study investigator would be able to take the experience of working directly with 

firefighters and more closely modify and/or develop a more firefighter targeted alcohol intervention.  

This type of intervention might include an individual level approach, like the one employed here, but 
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might also include a focus on the social environment, including permissive norms and the drinking 

culture, as well as address specific drinking motives and alcohol expectancies that were most strongly 

related to firefighter’s alcohol related-outcomes.   

5.9 SUMMARY AND CONCLUSIONS  

This study examined the effectiveness of two brief motivational interventions on alcohol risk 

levels, alcohol-related problems, and alcohol consumption in a population of 740 firefighters in 

comparison to a standard educational control.  In all three conditions, firefighters completed assessment 

measures, received one of three interventions, and completed a follow-up questionnaire within four 

months post-intervention.  None of the statistical analyses provided support for the main study 

hypothesis that firefighters in two experimental conditions would show greater decreases in alcohol-

related outcomes than the control condition.  Instead, the results suggested modest decreases in alcohol-

related outcomes that were relatively equal across all three conditions.  Specifically, results suggested 

consistent reductions for three of five measures including alcohol risk levels, alcohol-related problems, 

and mean drinks per week and less consistent changes in mean drinking days and drinking hours per 

day.  Effect sizes for these changes were small in magnitude, consistent with other research in this area.    

Although the results failed to support the hypothesis that the brief interventions would be more 

effective than an educational control condition among firefighters, the results of this study are positive 

from a public health perspective.  Specifically, the results suggest that a variety of brief interventions 

can significantly reduce alcohol-related outcomes four months following a single alcohol intervention.  

However, further research is needed to rule out alternative explanations for the results.   
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Appendix B: Assessment Questionnaire 
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Appendix C: Follow-up Questionnaire 

  



 

129 

 

  



 

130 

 

  



 

131 

 

 



 

132 

 

Appendix D: BASICS Psychoeducation + PNF Presentation 

 

What is Alcohol?

 Alcohol is a central nervous system depressant.
◦ It slows down the nervous system resulting in slower 

cognitive and motor processing.

 Has a calming  depressing emotional effect
◦ In small amounts Relaxation
◦ In large amounts Depression

What kind of drinking is best?

 If you choose not to drink, that is great.

 Research shows: Moderation is important
◦ Is a middle road between abstinence and overdrinking
◦ Balances enjoyment of alcohol with little risk of problems 

 In small amounts, alcohol can have pleasurable effects.
◦ “More is better" does not apply to alcohol

 Accidents, hangovers, sickness, relationship problems, etc. 

A “Standard Drink”

A standard drink contains ½ ounce of pure ethyl alcohol. 

WHAT TYPES OF DRINKS DO YOU USUALLY HAVE?

What Is “Typical” Drinking Behavior 

For Firefighters?

 What is your typical drinking pattern?
 The research shows: 
◦ Firefighters drink similarly to the general population
◦ 50% lifetime alcohol use disorders 
◦ 29% - current problems with alcohol use 
◦ 5% - of firefighters are heavy/binge drinkers
◦ Average firefighter drinks 5.8 standard drinks per week
◦ Coping Method
◦ Linked to poor job performance 

Sobering Up Myths

 Olive Oil /Milk

 Coffee

 Cold shower

 Exercising

 Menudo

 Vomiting

 Does not moderate effects

 Awake and still drunk

 Cold and still drunk

 Does not sweat it out faster

 Hung over but well-fed

 Alcohol has already been 
absorbed

 
  



 

133 

 

Gender Differences

 Women do not 
metabolize alcohol as 
quickly as men

 Body fluid and enzyme 
differences

 Physiological reactions 
to the effects of 
drinking are different

 Perception of social 
cues are different

 Women are more 
vulnerable to 
intoxicating effects 
during the luteal phase

Blood Alcohol Level (BAL, BAC)

 It is a ratio of alcohol to blood in the bloodstream, it 
means milligrams of alcohol in the body per 1000 
milliliters of blood.

 Factors that affect BAL 
◦ The AMOUNT you drink
◦ The SPEED at which you drink 
◦ Your WEIGHT
◦ Your GENDER

Blood Alcohol 
Content

Effects of this blood level in the body

.02%
Begin to feel relaxed, but reaction time 

declines 

.04% Feeling of relaxation

.06%
Impacts on the brain’s ability to process 

information

.08% Decrease in motor coordination, nausea

.10%
Evident deterioration in cognitive judgment 

and motor coordination  

.15% Person is at risk for “blacking” out 

.30% A lot of individuals fall into a coma some die

.45% Considered a lethal dose

Biphasic effects of alcohol

 When you first start drinking, you will start feeling 
enthusiastic and euphoric.

 As your blood alcohol level goes up the negative 
experiences will overcome the positive ones.
◦ you will start feeling tired, slow, and unsteady 

 You will not get the buzz back by drinking more. You 
will likely feel worse if you over drink. 
◦ especially the next day!

The Biphasic Curve

TIME

Point of optimal / diminishing returns

After tolerance develops

Up

Euphoria 

Arousal

F
e

e
lin

g
 S

c
a
le

Cultural myth 

about alcohol

Down

Depression

Tired

.055

Alcohol Tolerance

 Tolerance means that over time you would need 
to drink more alcohol to get the same positive 
effects.
◦ you have to drink a lot more to feel good

 Tolerance results in increased negative health 
risks because the body doesn’t recognize when it 
has had enough alcohol.

 The only way to lower tolerance is to drink less 
or stop altogether. 
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Potentiation

+ =

=

The combination of alcohol and cocaine is the most common two-drug 

combination that results in drug-related deaths.

Cross-tolerance

• If you develop 

tolerance for one 

substance, you also 

usually have 

tolerance for similar 

substances 

Beer Goggles

 Alcohol myopia means 
being near-sighted because 
of drinking too much alcohol.  

 Drinking too much results in 
a narrow focus: “here and 
now.”

 Lack of concern for  future 
consequences of your 
words and actions.

Have you ever done something you regretted 

while you were drinking?

1 2

3 4

THE BALANCED PLACEBO DESIGN STUDY

Subject Expects

Subject

receives

Alcohol Tonic

Alcohol

Tonic

Guess what happened?

THE BALANCED PLACEBO STUDY RESULTS

Four Conditions

Subjects:

• Expected and received 

alcohol.

• Expected tonic water 

but received alcohol.

• Expected alcohol but 

received tonic water.

• Expected tonic water 

and  received it.

Subjects reactions:

•They reacted as experimenters        

expected. Louder, talkative     

and  flirtatious

• Did not show any social effects   

even though they drank  

alcohol.

• They acted intoxicated. Louder,       

talkative and flirtatious              

• They stayed quiet, did not     

show a lot of socialization.

Why Change?

What I like about drinking
 Relax and forget about 

the day
 Feel high, forget about 

worries
 Being with my friends
 Like the taste

Reasons to moderate
 To feel better in the 

morning
 Trouble remembering 

things
 Good for my health
 My work suffers
 Family worries that I 

drink too much
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1 10

Does anything 
about my drinking 
behavior need to 
change?
◦1 = Not at all 
◦10 = Total turn 

around 

How confident 
am I that I can 
make a change?
◦1 = Not 

confident at all
◦10 = Completely 

confident 

Personalized Normative 

feedback 

Consider how drinking has affected you personally

Blood Alcohol Level Card 
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Training Summary 

 If you want to reduce you drinking

◦ Know how much you are drinking

◦ Find places to cut back

◦ Plan ahead 

◦ Stick to your plan

◦ Don’t worry if you slip; simply return to the plan next 

time

 If you do not want to reduce, Try to drink more 

safely using the recommendations of this 

training

Thank You!
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Appendix E: PNF Presentation 
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Appendix F: El Paso Police Department Presentation 
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Appendix G: El Paso Fire Department Letter of Support  



 

146 

 

 



 

147 

 

Appendix H: Referral Sheet  

Alcohol Risk Reduction Training Referral Sheet 
 
Thank you for your participation in the alcohol risk reduction training.  Because we did not take 
any personal identifying information, we are unable to provide personal referrals.  However, 
the following is a list of local, state, and national providers that may be of interest to you.  If you 
have any questions regarding the training itself, please feel free to contact Stormy Monks.    
 

 Center for Employee Assistance (provides free, confidential, counseling/help to 

EPFD firefighter’s and immediate family members): 915-544-7980 or 800-642-1152 

 
 Alcoholics Anonymous (El Paso): 915-757-3327 or 915-562-4295 or 915-595-9940 

 Al-Anon/Alteen: 800-356-9996 

 Al-Anon Family Groups, Inc.: 800-344-2666 

 The Alcohol & Drug Addiction Resource Center: 800-390-4056 

 Alcohol Abuse and Crisis Intervention: 800-234-0246 

 Alcohol and Drug Abuse Helpline and Treatment: 800-234-0420 

 Alcohol Hotline Support & Information: 800-331-2900 

 American Trauma Society: 800-556-7890 

 Center on Family Violence (24-hour Hotline): 915-593-7300 

 Texas Council on Family Violence: 800-525-1978 

 Compulsive Gambling Hotline: 410-332-1111 

 Grief Recovery Helpline: 800-445-4808 

 National Council on Sexual Addiction/Complusivity: 800-321-2066 

 National Center for Post-Traumatic Stress Disorder: 802-296-6300 

 National Child Abuse Hotline: 800-4-A-CHILD (422.4453) 

 Narcotics Anonymous (El Paso): 915-875-4725 

 National Rape Crisis Hotline: 800-656-4673 

 National Drug Information Treatment and Referral Hotline: 800-662-HELP (4357) 

 National Domestic Violence/Child Abuse/ Sexual Abuse: 800-799-SAFE (7233) 

 National Association of Anorexia Nervosa & Associated Disorders: 847-831-3438  

 National Mental Health Association: 800-969-6642 

 National AIDS Hotline: 800-342-AIDS (2437) 

 National Sexually Transmitted Disease Hotline: 800-227-8922  

 Relapse Prevention Hotline: 800-RELAPSE 
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