
 

 

 

 

 

 

Copyright 

By 

Ebon Scott Alley 

2012 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

The Dissertation Committee for Ebon Scott Alley certifies that this is the approved 

version of the following dissertation: 

 

Pathways of Readiness to Change Young Adult Alcohol Use: Lessons Learned from 

Civilian Community Heath Facilities 

 

 

Committee: 

 

Mary Marden Velasquez, Supervisor 

 

 

Kirk von Sternberg 

 

 

Allen Rubin 

 

 

Craig Field 

 

 

Milton Cambridge 

 

 

 

 

 

 



 

Pathways of Readiness to Change Young Adult Alcohol Use: Lessons Learned from 

Civilian Community Heath Facilities 

By 

 

Ebon Scott Alley, B.A.; M.S.W. 

 

Dissertation 

Presented to the Faculty of the Graduate School of 

The University of Texas at Austin 

In Partial Fulfillment 

of the Requirements 

for the Degree of  

Doctor of Philosophy 

 

The University of Texas at Austin 

August 2012 

 



 

 

 

 

  To my sister Christina, for her love, guidance, companionship and inherent 

selflessness even during the most challenging chapters of life.  

 

 

 

 

 

 

 

 

 

 

 



v 
 

ACKNOWLEDGMENTS 

 Words fall short when I attempt to express my gratitude for my loving wife 

Kerri. The life of a military spouse is often described as the one of the most difficult 

occupations. Thank you for your self-sacrifice and loving devotion to our family. 

Whenever the Alley family is praised, please understand that it is merely a reflection of 

your beautiful soul.  

 Thank you Mary Velasquez for serving as the chairperson for my dissertation. 

You accepted nothing but the absolute best from me and for that I am deeply thankful. I 

further owe a great debt of gratitude to the other members of my committee including 

Kirk von Sternberg, Allen Rubin, Craig Field and Milton Cambridge. Your guidance 

on issues of theory, methodology, statistics and policy were vital to the completion of this 

paper and my overall training as a scientist. Finally, thank you all for your service to your 

country and to the social work profession as a whole. May our lives cross paths again in 

the near future. 

 Thanks to my parents. I am privileged to have been raised by a mother, Pauline 

whose loving and compassionate heart is only equaled by her warrior spirit. Likewise, my 

father Peter’s lessons in communication and social behavior still find their way into my 

papers this very day. I love you both and am eternally grateful. To my step-father, Don 

and to Lynn, thank you for your insightful feedback and for helping to make our family 

complete. And to my daughter Madelyn and my son Eli, all of this I do for thee. I love 

you…now go to bed. Finally, thank you to the U.S. Air Force for believing in me and 

supporting my dream. 

  



vi 
 

Pathways of Readiness to Change Young Adult Alcohol Use:  Lessons Learned from 

Civilian Community Heath Facilities 

Ebon Scott Alley, Ph.D. 

The University of Texas at Austin, 2012 

Supervisor: Mary M. Velasquez 

   The primary aim of this study was to enhance understanding of readiness to 

change excessive alcohol use in young adults, ages 18-29 in order optimize clinical care 

for military personnel. Secondary data analysis was conducted using Structural Equation 

Modeling (SEM) with a proxy sample of community health center beneficiaries obtained 

from the 2009 Insight Project Research Group’s study on Screening Brief Intervention 

and Referral to Treatment (SBIRT) in the Harris County Hospital District (HCHD). 

Based on research-supported predictors of readiness to change alcohol use a multivariate 

model of pathways to readiness to change was created which incorporated psychological 

(i.e., emotional distress), behavioral (i.e., drinking severity, consequences severity), and 

maturation (i.e., age, marital status) factors, as well as demographic characteristics (i.e, 

race/ethnicity, gender). Multiple fit indices were used to assess the model fit with the 

data, while multiple group analysis was used to test for invariance between pathways to 

readiness to change for the young (18-29) and middle adult (30-60) groups. The study 

sample was ethnically diverse and consisted of 1,256 young adults and 4,623 middle 

adults. 

The proposed model showed a good fit with the InSight data set. Results 

demonstrated a strong path connecting emotional distress to both drinking severity and 
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consequences severity, and then from consequence severity to readiness to change. 

Together, this path lends support to the concept that young adults are using alcohol to 

modulate their emotions and further, consequences may play an important role in 

readiness to chance excessive drinking. Variance detected in the multi-group analysis 

between young and middle adults also provided support for theory claiming 

differentiation of these groups, particularly as it relates to excessive drinking and 

readiness to change.    

Implications for future research and practice include the importance of replicating 

this and future studies with military samples. These findings lend support to the role of 

emotional distress and the coping theory paradigm in treating young adults. The military 

may be best served by continuing to support resources which promote healthy stress 

tolerance while simultaneously fostering proactive screening procedures and evidence-

based care. Further, these findings also suggest that pathways to readiness to change may 

vary between young and middle adults, particularly as they relate to alcohol related 

consequences. Future research should focus on the role of consequences and the 

influence they may have in promoting readiness to change for each age group within the 

clinical setting.  
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CHAPTER I 

INTRODUCTION 

Excessive drinking, or alcohol use which causes substantial risk or harm to the 

individual or persons nearby, reduces mission readiness for the DoD (Department of 

Defense) through increased medical costs, judicial expenses and loss of manning hours 

(Babor, Higgins-Biddle, Saunders, & Monteiro, 2001). According to the DoD health 

provider Tricare Prime, estimated costs for excessive drinking were $1.2 billion in 2006, 

$425 million in medical costs and $745 million in reduced readiness and misconduct 

charges (Harwood et. al. 2009). Further, reports indicate that the problem is growing 

worse. New data shows that the number of days that active duty members were 

hospitalized for alcohol related conditions has quadrupled over the past decade, with a 

sharp spike since 2007 (Kime, 2011). 

The military has a history of excessive alcohol consumption. In Bray et al.’s 

(2009) 2008 Department of Defense Survey of Health Related Behaviors Among Active 

Duty Military Personnel, standardized comparisons indicated that young adult DoD 

military personnel between the ages of 18-25 had a heavy alcohol use of approximately 

26%, versus only 16% for their civilian counter parts. Heavy alcohol use was defined by 

the DoD as having five or more drinks per typical drinking occasion at least once a week 

in the 30 days before the survey, regardless of gender. In fact, studies indicate that young 

adults in the military consume more alcohol than their civilian counterparts who are in 

college (Ames and Cunradi, 2004), which is somewhat alarming given the rich history of 

drinking typically associated with the college culture (NIAAA, 2002). Although there are 

current DoD initiatives to reduce excessive drinking and related consequences 
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(ASD/(SO/LIC), 1999; Cowell, Brown, Wedehase, & Masuda, 2010; O'Driscoll, 2005), 

taken together, these findings indicate that these efforts have failed to achieve their 

intended goals. Clearly, new and more effective initiatives are needed in order to reduce 

excessive alcohol use in the military. 

One approach that has shown promising results in reducing excessive drinking is 

Screening and Brief Intervention (SBI) in the medical setting (Amaro, et al., 2009; 

Barnett, et al., 2007; Cherpitel, et al., 2010; Daeppen, 2008; Madras, et al., 2009; Moyer, 

et al., 2002). SBI is a public health approach for treatment of alcohol focused on 

prevention, early intervention and brief motivational enhancement practices within 

various medical settings including primary care and emergency departments (ED) 

(InSight, 2009). Through comprehensive screening initiatives SBI can provide a rare 

opportunity for young adults to receive care that otherwise may not. The concept of 

readiness to change has been closely associated with brief interventions and has been 

shown to effect how well patients respond to therapeutic interventions, particularly in 

regards to therapeutic rapport and retention rates (DiClemente & Prochaska, 1998; 

DiClemente & Prochaska, 1991; Smith & Subich, 1995). Readiness is a willingness or 

openness to engage in a particular process or to adopt or change a particular behavior 

(DiClemente, Schlundt, & Gemmell, 2004). 

By gaining a better understanding of pathways of readiness to change, medical 

providers may be better equipped to facilitate an optimum therapeutic experience for their 

patients. Recent studies have shown promise by identifying pathways of readiness to 

change including an individual’s motives for drinking, drinking patterns and associated 

consequences, as well as static factors including gender and race/ethnicity (DiClemente, 
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et al., 2009; Barnett, Goldstein, Murphy, Colby, & Monti, 2006; Shealy, Murphy, 

Borsari, & Correia, 2007; Velasquez, Carbonari, & Diclemente, 1999). Based on these 

findings, the primary aim of this study is to test research-based predictors of readiness to 

change excessive drinking in young adults so that providers may be better prepared to 

provide the highest quality of care to their patients. 

GAPS IN THE LITERATURE AND AIMS OF RESEARCH 

An important gap in the research on readiness to change alcohol use focuses on 

testing potential differences between young (ages 18-29) and middle adults (ages 30-60). 

According to theory, young adulthood represents a unique cohort compared to 

adolescence and middle adulthood, and is defined by characteristics including identity 

exploration, self-focus, ambivalent feelings, high optimism, and neurological and 

personality development (Arnett, 2004, 2005; Littlefield, Sher, & Wood, 2010a; NIDA, 

2011b). Of particular interest to the military, young adults make up approximately 50% 

of the total force however, account for over 80% of reported alcohol related misconduct 

(Kelty, Kleykamp, & Segal, 2010; U.S.A.F, 2006). Despite claims that young adults are a 

unique cohort; this theory has not been tested in terms of readiness to change excessive 

alcohol use. If practical differences do exist in the pathways to readiness to change 

between young and middle adults, understanding these differences may be beneficial in 

tailoring prevention and treatment recommendations. In light of this gap in the research, 

an additional focus of this study is to address the research question: Do the pathways of 

readiness to change excessive drinking differ between young and middle adults? If so, 

how do they differ? 
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A second gap in the literature relates to the limited research conducted on 

readiness to change alcohol use with military personnel. Specific attention to the military 

population is warranted based on their disproportionate number of young adults and 

associated drinking concerns discussed above. Further, the military community has 

unique characteristics and stressors which may predispose it to excessive alcohol use 

including limited coping skills, limited education, long work hours and separation from 

family (Bray, Camlin, Fairbank, Duneman, & Wheeless, 2001; Fernandez, Hartman, & 

Olshaker, 2006; Green, Emslie, O'Neill, Hunt, & Walker, 2010). The military is also 

unique in that its families are more likely to be minorities and more likely to be lower 

socio-economic status (Bryan, 2011; Kelty, et al., 2010; Kleykamp, 2006; U.S.Census, 

2010). 

Despite the need for military-specific research, there are numerous barriers to 

working with this population. For example, commanders who wish to protect the 

reputations of their units, multiple institutional review boards and enhanced security 

restrictions make it very difficult to do research with young adults in the military (Moore 

& Ames, 2009). In light of these challenges this study utilizes a proxy sample from the 

InSight Research Group’s (2009) study on Screening Brief Intervention and Referral to 

Treatment (SBIRT) within the Harris Country Hospital District (HCHD). The sample for 

the current study consisted of non-treatment seeking, excessive drinking, young adults in 

the same age range as their military counterparts. Young adult community health center 

beneficiaries share multiple characteristics with the military population including but not 

limited to; a disproportionately high number of minorities, lower socio-economic status, 
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limited education, long work hours and the tendency to delay their health care until they 

are seriously ill (Bryan, 2011; Parikh, 2011).  

In light of these circumstances, the second aim of this study is to explore how the 

findings may be interpreted in order to increase understanding of young adult alcohol use 

in the military. In the absence of a military sample, it is anticipated that this study will 

provide a foundation for future exploratory research with other vulnerable young adult 

populations such as the military. In addition to the expected generalizability from this 

sample to the military population, this study is valuable as a standalone contribution to 

the body of work with community health center populations, where recent attention and 

funding has been directed towards substance abuse prevention initiatives (SAMSHA 

Press Office, 2010; InSight, 2009). 

In conclusion, the military has a history of excessive drinking and associated 

consequences which have received increased scrutiny due to their mounting medical, 

legal and financial implications. Recent developments in SBI and concepts of readiness 

to change have shown promise in addressing these concerns however, due to challenges 

associated with studying military populations, research in these areas has been limited. In 

light of these challenges, this study utilizes a sample from a similar vulnerable population 

with the goal of expanding the knowledge base related to SBI and excessive drinking in 

young adults. The primary aim of this study is to test research based predictors of 

readiness to change excessive drinking in young adults so that providers may tailor their 

interventions in order to optimize patient care. Research questions tested in this study will 

include: 
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1.  What are the pathways of readiness to change excessive drinking in young   

adults receiving care in community health facilities? 

2.  Do the pathways of readiness to change excessive drinking differ between 

young and middle adults? If so, how do they differ? 

The second aim of this study is to explore how the findings may be interpreted in 

order to increase understanding of young adult alcohol use in the military. It is expected 

that this first comparison will be informative and provide an important first step in 

learning about the military and research with military populations. 
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CHAPTER II 

LITERATURE REVIEW 

 The following chapters outline key factors associated with readiness to change 

excessive drinking in young adults. The purpose of this chapter is to review the latest 

research in this area so as to inform and guide the research process. Particular attention is 

drawn to vulnerable populations including community health center beneficiaries and 

military families. In addition, theories related to readiness are critically reviewed. 

Contents of this review include: 1) the military community, 2) young adulthood, 3) how 

the lifestyles and drinking habits of young adults in the military, college and civilian 

sector compare, 4) maturation and excessive drinking behavior, 5) middle adult drinking, 

6) readiness to change and the Transtheoretical Model, and finally, 7) predictors of 

readiness to change and coping theory. The section is concluded with a summary of 

research hypotheses developed in light of this review.  

THE MILITARY COMMUNITY 

The primary aim of this paper is to evaluate the predictors of readiness to change 

young adult excessive alcohol use; a secondary goal is to establish a foundation of 

knowledge that may be helpful in future military-based studies on young adult alcohol 

use. In light of these aims, a general overview of the military culture is warranted.  

The U.S. military family consists of a little over 3 million members including 

active duty, guard, reserve and civilian staff (Globalsecurity.org, 2010). Spanning the far 

reaches of the globe, this diverse and substantial community possesses unique 

characteristics. Demographically, the majority of personnel on active duty in all services 

are male (85.8%), white non-Hispanic (64.3%), educated beyond high school (67.3%), 

aged 34 or younger (76.1%), married (54.2%), and of junior pay grade (72.6%). A 
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majority of personnel (55.2%) have been combat deployed at least once since September 

11, 2001, and 69.4% have been deployed at some point in their lifetime (Bray, 

Pemberton, & Hourani, 2009). Compared to the general U.S. population, the military has 

a substantially greater proportion of men (85.8% vs. 49%), is of younger age (34 or <) 

(76.6% vs. 47.7%) and more likely to be non-White (35.7 vs. 25.7%) (U.S.Census, 2010). 

It is important to note that each service possesses its own unique qualities. For 

example, notable differences exist in demographic composition between the Marine 

Corps and other services. Personnel in the Marine Corps are more likely than personnel 

in other services to be male (93.7%), to have a high school education or less (52.6%), to 

be aged 25 or younger (65.3%), to be unmarried (54.2%), and to be of junior pay grade 

(36.7%). In addition, the Coast Guard exhibits a notably smaller percentage of personnel 

who have been combat deployed at least once since September 11, 2001 (15.1%) and a 

notably smaller percentage of personnel who were ever deployed (60.3%) (Bray, et al., 

2009). 

 Beyond the demographic characteristics of the military, the lifestyle places unique 

stressors on military personnel by placing them in dangerous and hazardous work 

environments and moving them far from family and friends (Fernandez, et al., 2006). In 

addition to the stresses of war, military members will frequently find themselves serving 

in foreign countries located in the Middle East, Europe and Asia. A number of studies 

have addressed the importance of host-nation culture in influencing drinking behaviors 

and related attitudes (Babor, 1986; Bray, et al., 2005). According to Bray and colleagues 

(2005), military personnel stationed in Asia are significantly more likely to be heavy 

alcohol users and suffer greater productivity loss than personnel stationed in other 
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regions. Cultural contexts may be compounded by the fact that assignments to Korea are 

typically unaccompanied. An unaccompanied assignment often means that the military 

member is required to serve overseas for a year without their family, thus resulting in a 

uniquely challenging burden. For many military personnel, both young and older, this 

new found independence from their family may result in different emotional and 

behavioral reactions including loneliness and limit testing, particularly in association with 

alcohol (Fernandez, et al., 2006).  

The military work place culture has also been shown to be a contributing factor to 

individuals beliefs about alcohol consumption and related consequences (Ames, Grube, 

& Moore, 1997). For instance, military personnel may find themselves in jobs with high 

work demands and low levels of individual control over the work being demanded. One 

potent predictor of alcohol related consequences for military members is self-reported 

periods of chronics stress (Gutierrez, et al., 2006). In addition, military personnel may be 

influenced by various drinking rituals and related behaviors; like consuming alcohol 

before, during and/or after work, getting into fights and coming to work with hangovers 

(Fernandez, et al., 2006). Regardless of the cause of this association, leaders are likely to 

play a powerful role in the beliefs and behaviors of their subordinates and consequently, 

are likely to also play a pivotal role in prevention efforts aimed at promoting responsible 

choices and behavior. This concern was exemplified in Bray et al.’s (2009) 2008 

Department of Defense Survey of Health Related Behaviors Among Active Duty Military 

Personnel, where it was found that across all services, personnel who believed that at 

least some of their supervisors used alcohol, had higher rates of heavy alcohol use 
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compared to those who believed their supervisors did not drink, or did not know if they 

drank. 

 In summary, the military culture has numerous defining characteristics which 

differentiate it from any other population. These same characteristics also promote unique 

stressors which have been found to increase risk for excessive drinking and associated 

consequences. Historically, military leadership has had limited tools to address this 

problem, resulting in various consequences including increased costs and decreased 

mission readiness. Enhanced understanding of the military population, and of the young 

adults of which it’s largely composed, is critical in assisting leadership to make progress 

in modifying the culture of excessive drinking. 

WHAT IS YOUNG ADULTHOOD 

 This study places emphasis on the characteristic of age where the military has a 

disproportionate number of young adult members. The stage of “young adulthood” 

warrants specific attention due to its unique qualities. According to Erikson’s theoretical 

framework the Eight Ages of Man (Erikson, 1963), the development of individuals is 

contingent on the mastery of tasks imposed on each developmental stage in order to 

successfully move on to the next phase. Young adult military members ages 18-29 are a 

unique culture and appear to share qualities of both Erikson’s stages of Identity vs. Role 

Confusion and Intimacy vs. Isolation (Erikson, 1963). During Identity vs. Role Confusion, 

the individual places emphasis on their social identity and becomes increasingly 

concerned with the perceptions of their peers. Cliques are formed and fidelity to peers 

may be confirmed by creeds and rituals (e.g. drinking). Erikson adds, “The adolescent 

mind is essentially a mind of the moratorium, a psychological state between childhood 
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and adulthood, and between the morality learned by the child, and the ethics to be 

developed by the adult (Erikson, 1966, p. 262-263). Upon successful establishment of 

self identity, young adults are eager to test and fuse their identity with others in the 

Intimacy vs. Isolation stage (Erikson, 1963; Naar-King & Suarez, 2010). This involves 

developing the ethical fortitude and willingness to commit to a trusting and mutually 

beneficial relationship with another (e.g. marriage). Erikson’s militaristic tone while 

describing this stage seems particularly relevant when he states, “The counterpart of 

intimacy is distantiation: the readiness to isolate and, if necessary, to destroy those forces 

and people whose essence seems dangerous to one’s own, and whose ‘territory’ seems to 

encroach on the extent of one’s intimate relations” (Erikson, 1963, p. 264). He goes on to 

explain that challenges experienced in the failure to develop identity during Identity vs. 

Role Confusion can lead to prejudices which are exploited in politics and war during 

Intimacy vs. Isolation.  

 More recently Arnett (2000) has proposed a new conception of development 

ranging from the late teens through the twenties that he calls Emerging Adulthood. 

Support for the development of this stage was based on the sweeping demographic shifts 

over the past half century occurring in industrialized societies including delays in 

marriage, delays in childbearing and increased participation in higher education (Arnett, 

2004; Goodwin, McGill, & Chandara, 2002; Settersten Jr & Ray, 2010). He argues that 

individuals in their late teens and early twenties are no longer focusing their attention on 

finding a career and life partner, but are entering an extremely volatile period defined by 

identity exploration, self-focus, instability, ambivalent feelings and high optimism 
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(Arnett, 2004). Arnett cautions however, that the demographics on emerging adults are so 

variable that heterogeneity is one of their distinguishing factors (Arnett, 2000). 

The culture in which one lives may be a determining factor in whether or not a 

young adult has the opportunity to experience the qualitites of emerging adulthood. 

Arnett emphasizes that the state of emerging adulthood is more likely to exist in 

industrialized societies where the luxury of this delayed adolescence can be enjoyed 

(Arnett, 2000). He hypothesizes that race, and more specifically, socioeconomic status 

may play a vital role in the opportunities permitted during emerging adulthood (Arnett, 

2004). It is from this emphasis on cultural context that I base my preference for use of the 

term Young Adults to describe 18-29 year old military personnel. Although opportunities 

exist for exploration of self identity, love and work within the military, these activities 

appear to be tempered by the culture’s characteristics of occupational professionalism, 

self-sufficiency and younger family development (U.S. Department of Health and Human 

Services, 2007). Together these factors more appropriately describe a homogenous 

construct of young adults facing the challenges of self sufficiency, rather than a construct 

of emerging adulthood. This argument may best be clarified through example, for 

instance the surprise one may feel the first time they realize that the attorney representing 

them, or the pilot flying their plane is less than 30 years old. Labeling these individuals as 

anything other than young adults would seem inappropriate.   

There are also a multitude of neurological changes that occur during adolescence 

and young adulthood including substantial development of the prefrontal cortex (NIDA, 

2011a). These changes coincide with the further development of processes such as 

impulse control and affect regulation that are believed to be important in coping with 
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negative emotions and individual’s behavior including substance abuse (Littlefield, et al., 

2009; NIDA, 2011a). In addition, similar changes occur in those parts of the brain that 

appear to affect how a person responds to alcohol and other drugs (NIAAA, 2002; Spear, 

2000). Research suggests that alcohol may have different effects on adolescents and 

adults in regards to impact on memory and sense of intoxication thus, increasing their 

risk of short and long-term consequences (Spear, 2000).  

In summary, the identification of a separate emerging/young adult developmental 

stage is a relatively new concept. Initial research identifies young adults as a rather 

heterogeneous group who share a combination of developmental, social and neurological 

characteristics which separate it from younger adolescents and middle adults. One 

defining characteristic of young adulthood is the prevalence of excessive alcohol 

consumption and associated risk taking behavior. Based on the potential long-term 

consequences associated with this behavior additional research is needed.  

HOW DO THE LIFESTYLES AND DRINKING HABITS OF YOUNG ADULTS 

IN THE MILITARY, COLLEGE AND CIVILIAN SECTOR COMPARE 
 

 The literature on young adults frequently focuses on their chosen paths upon 

completion of high school including: 1) getting a full time job and residence; 2) going to 

college; and 3) joining the military. A critical review of these subpopulations is important 

in order to make informed inferences regarding the interpretation and generalizability of 

the study results from the literature.  

 There is very limited research that directly compares young adults who obtain a 

full time job and residence with those who go to college, or those who join the military. 

Possible explanations for the dearth of literature comparing these populations include the 

challenges associated with studying the military and non-college attending young adults. 
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While studying college students and military personnel would seem to benefit from 

having a captive audience, research within the military has been limited due to inhibiting 

factors discussed earlier. Similarly, there has been limited research conducted with 

college non-attenders leading some scholars to label this population as the Forgotten Half  

(William T. Grant Foundation Commission on Work, 1988). Challenges for conducting 

research within this group may stem from the heterogeneous nature of the population 

(Arnett, 2000). Subsequently, college non-attenders present unique challenges when 

conceptualizing their characteristics into specific theoretical paradigms and also in 

obtaining large research samples (Arnett, 2000; Monti, Tevyaw, & Borasi, 2004). 

 Regardless of chosen path, all young adults explore and develop their individual 

drinking repertoires within a general environment of weakening parental controls, 

relative freedom from many adult roles, and engagement in the social rituals surrounding 

sexual experimentation and dating (Harford, Hsiao, & Hilton, 2006). Frequently, this 

period in life also involves the highest use of alcohol and drugs and general risk taking 

behavior (SAMHSA, 2010a). Following a thorough review of the literature including an 

EBSCO database search including the search terms; alcohol, college, college non-

attenders, and military, only one article by Ames and Cunradi (2004) was discovered 

which directly compared the drinking habits of these populations.  

In Ames and Cunradi’s (2004) comparison of young adult alcohol use, military 

personnel were found to have significantly higher rates of heavy drinking than their 

civilian counterparts. Of the young male military personnel, 32% engaged in heavy 

drinking, compared to 18% percent of civilian men. Women serving in the Navy and the 

Marine Corps had significantly higher rates (12% and 13%, respectively) than their 
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civilian counterparts (6%); whereas female Army and Air Force personnel drinking 

patterns (6.3 percent in each) did not differ significantly than their civilian counterparts 

(Ames & Cunradi, 2004). Figure 1 compares rates of hazardous drinking for young adults 

(18–25 years old) in the military, civilian young adults (18–22 years old) enrolled 

fulltime in college, and civilian young adults not enrolled fulltime in college.  

Figure 1 

 

Comparison of Drinking Patterns Between Young Military, Civilian College Students and 

Civilian College Non-Attendees (Ames and Cunradi, 2004) 

 

Rates of both binge drinking (five or more drinks per sitting) and heavy drinking 

(frequent binge drinking) were higher among young adults in the military than young 
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adult civilians, regardless of their college enrollment status. A weakness of this study was 

that heavy drinking was defined slightly differently in the military and civilian surveys, 

and the civilian age group (18–22) was smaller than the military age group (18–25). It is 

possible that these differences may explain some of the variance found in the rates that 

were compared (Ames & Cunradi, 2004). It is important to note that some studies offer 

gender-specific definitions for binge and/or heavy drinking (e.g. five or more drinks per 

sitting for men and four or more drinks for women) based on the different physiological 

responses that men and women typically experience from alcohol (Wechsler, Dowdall, 

Davenport, & Rimm, 1995). When applicable, this definition will be referred to as 

gender-specific binge, or heavy drinking for the remainder of this paper.  

 In addition to drinking rates, it is important to compare additional lifestyle factors 

due to their potential associations with alcohol use. As stated earlier, the community 

health care population shares many common qualities with the military population. This 

includes a disproportionately high number of minorities, lower socio-economic status, 

limited education, long work hours and the tendency to delay their health care until they 

are seriously ill (Bryan, 2011; Parikh, 2011). Despite these similarities important 

differences also exist between these populations. For example, the military has a unique 

longstanding culture of excessive alcohol use, the potential for dangerous long-distance 

deployments and finally, military personnel tend to demonstrate better academic 

performance than the population at large (Halbfinger & Holmes, 2003). 

 In summary, individuals chose different paths as they enter young adulthood. 

Whether they attend college, gain full time employment or chose another option such as 

the military, there are shared and differentiating characteristics associated with each 
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population. These characteristics are important to consider when studying one population 

as a proxy for another. In this study, non-treatment seeking young adults receiving care in 

the community health setting were studied with the intention of gaining insight into the 

drinking behavior of young adult military personnel.  

MATURATION AND EXCESSIVE DRINKING BEHAVIOR 

 The concept of maturing out serves as the perfect segue for transitioning the focus 

of this review from young adulthood to middle adulthood. Maturing out describes the 

precipitous decline of alcohol use following the average peak of excessive and 

problematic alcohol use around the age of 22 (O' Malley, 2004). Considering the 

characteristics of the population sample it is important to note that some studies with 

minorities have reported delays in age of peak use which persists into later adulthood 

(Caetano & Kaskutas, 1995). 

 The phenomenon of maturing out was initially labeled by Winick in 1962 while 

studying the path of opiate addiction as it experienced a downward trend for users as they 

reached their later 20’s (Winick, 1962). Since this time, there have been varying opinions 

on the causality of maturing out including changes in roles, responsibilities and 

personality. Despite the evolving research on maturing out, it has been identified as a 

significant predictor of readiness to change alcohol use in adults with alcohol dependence 

when measured by age (DiClemente, Doyle, & Donovan, 2009).  

Adult Roles and Responsibilities 

 Maturing out has traditionally been attributed to individuals assuming adult roles 

and responsibilities (Labouvie, 1996; Littlefield, Sher, et al., 2010a; O' Malley, 2004; 

Roberts, Walton, & Viechtbauer, 2006). For example, marriage and parenthood are 
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generally thought to bring about reductions in social and recreational activities linked to 

drinking, such as going out with friends to bars and attending parties (O' Malley, 2004). 

According to O’Malley (2004), early studies of the relationship between marriage and 

alcohol misuse showed that married young adults had lower problematic alcohol use than 

those who were single however, these studies tended to use cross-sectional designs which 

limited interpretation of causality (O' Malley, 2004). More recently, researchers have 

implemented longitudinal study designs which have expanded their ability to interpret 

outcomes by tracking groups of people over a period of time. Results from these studies 

indicate that the role of marriage independently helps to reduce alcohol consumption in 

young adults (Bachman, O' Malley, & Schulenber, 2002; Bachman, Wadsworth, & O' 

Malley, 1997).  

Personality 

Personality change has been identified as another important mechanism in 

maturing out of alcohol problems (Littlefield, Sher, & Steinley, 2010; Littlefield, et al., 

2009; Littlefield, Sher, et al., 2010a; Littlefield, Sher, & Wood, 2010b; Roberts, et al., 

2006). One of the most noteworthy findings from Roberts and colleagues (2006) meta-

analysis of 92 young adult samples was that personality traits changed more often in 

young adulthood than any other period of the life course. These findings stand in contrast 

to traditional developmental models which place personality development occurring 

during childhood and adolescence with only refinements happening thereafter.   

Specific to alcohol use, Littlefield, Sher, and Wood (2009) found that normative 

and individual decreases in impulsivity and neuroticism between the ages of 18-35 in 

college students was positively associated with decreases in alcohol consequences. This 
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relationship held even after controlling for the influence of the traditional adult roles of 

marriage and parenthood. Of particular importance to the current study, Littlefield and 

colleagues also identified coping motives as an important mediator between personality 

change and maturing out of problematic alcohol involvement (Littlefield, et al., 2009). 

Coping theory refers to the use of alcohol to help modulate emotions and will be 

discussed in detail in later sections of this paper (Khantzian, 1985). 

Maturation in the Military 

Although little has been written regarding the relationship between alcohol use 

and maturation in the military, coping with stress and gender-specific issues may bare 

particular relevance. Military families face numerous stressors including; financial stress, 

spouse employment, housing and neighborhood quality (off-post), separation from social 

support networks, frequent relocations, and risk of death and injury (Kelty, et al., 2010). 

However, in some cases these stressors may be mitigated by stress reducing qualities of 

the military including; job security, standardized promotion rules, available pension, 

child care, health benefits, and housing supports. These qualities may actually foster 

healthy maturation through the processes of marriage, childbearing, occupational and 

educational attainment. The cumulative interaction of stressors, protective factors and the 

use of alcohol in the military have not been studied however; it seems plausible to 

assume their close relationship. 

Gender is another factor which appears to impact the maturation process for 

young adult military personnel. For instance, women still face unique challenges in the 

military such as barriers to career progression and further, have been the victims of 

violent crimes including sexual assault (Snyder, 2003). These barriers have been found to 
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be associated with females leaving the service earlier than their male counterparts thus, 

possibly altering their maturation trajectory (Kelty, et al., 2010). 

Further, census data shows that young male military members are nearly twice as 

likely to be married by age 24 than their civilian male counter parts, however, the trend is 

not shared by female military personnel (Segal & Segal, 2004). Women were however, 

found to be more likely to be divorced by age 40-49 than their civilian counterparts 

(Karney & Crown, 2007). Finally, women in the military are less likely than men to have 

children, however, when they do have children, they are 1.5 years younger than their 

civilian counterparts (Kelty, et al., 2010). Based on these findings it appears that starting 

and maintaining a family is particularly challenging for female military personnel. 

Research with military populations is limited and studies focusing on maturing 

out are no exception. What is known is that the military is a complex and dynamic 

institution which demonstrates multiple unique characteristics of maturing out that are 

not present within the civilian population. Whereas there are numerous stressors that 

would seem to promote maladaptive coping habits (i.e. excessive drinking), the military 

also offers a robust matrix of services and policies which would also appear to promote 

healthy transitions to adulthood. These concepts are still not well understood and as we 

approach a decade at war, there is a clear need for additional research in this area.   

Limitations 

Before concluding, it is important to discuss some key limitations of maturing out 

theory so as to better understand its scope and potential areas for growth. First, the vague 

and global quality of this theory may limit its interpretation and usefulness (Maddux & 

Desmond, 1980). From its theoretical roots focusing on age and duration of use (Winick, 
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1962), current research on maturing out theory has expanded to roles and responsibilities, 

personality, and speculation regarding the role of neurological development (Littlefield, 

Sher, & Steinley, 2010; O' Malley, 2004). While enhancing understanding, the global 

nature of maturing out theory’s scope has resulted in an increasingly broad and complex 

research field. Second, research on maturing out has been stunted by the use of cross-

sectional research data and limited study of non-college attending populations 

(Littlefield, et al., 2009). The current study aims to broaden the knowledge on maturing 

out by utilizing a large sample of community health center beneficiaries to test 

differences in young and middle adult pathways to readiness to change excessive 

drinking behavior. 

Summary 

Maturing out theory describes the decrease in excessive alcohol use observed in 

individuals as they approach their third decade of life. Initially described as a simple 

response to the emotional turbulence of young adulthood, there has been an increasing 

body of work supporting the roles that marriage, having children and personality play in 

the cessation of excessive alcohol use. Recent longitudinal studies have increased 

understanding of how roles and responsibilities impact maturing out however; there is 

still need for additional research on the related mechanisms of change in both the 

community health and military communities. Based on the theoretical foundation of 

maturing out theory and its empirical support, it is hypothesized that age will be 

positively associated with drinking severity and consequence severity within the 

young adult (ages 18-29) group and negatively associated within the middle adult 
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(ages 30-60) group. Further, being married will be negatively associated with both 

alcohol variables in both age groups.  

MIDDLE ADULTS AND THEIR DRINKING HABITS 

A primary assumption of this paper is that there is something unique about young 

adults and their drinking habits which separate them from their middle adult counterparts. 

Now that the topics of young adulthood and maturing out theory have been reviewed, this 

section briefly describes middle adulthood and its associated drinking habits so as to 

inform the comparison between these two groups. 

According to Newman & Newman (1984), middle adulthood lasts approximately 

from the age of 30 to 60 and therefore comprises the largest developmental stage. In 

contrast to earlier developmental stages such as adolescence and young adulthood, 

middle adulthood is marked by a much slower tempo of change. Further, the changes 

involved tend to be social and psychological in nature rather than in physical growth 

(Newman & Newman, 1984). From a psychosocial perspective, individuals are entering 

into the Generativity vs. Stagnation stage (Erikson, 1963). This stage is characterized by 

a commitment of energy towards the future and guiding the next generation. Qualities 

associated with middle adults include a greater emphasis on intellectual achievement, a 

greater openness about oneself, and a greater sense of nurturance (Erikson, 1963). Middle 

adults are also much more likely to be married, have started a family and far less likely to 

change residence than their younger counterparts (Arnett, 2000). In addition, adults have 

been found to become increasingly emotionally stable as they approach mid life (Roberts, 

et al., 2006). 
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There is very little research specific to middle adult alcohol use. That which is 

available tends to focus on attributes of young adulthood that predict alcohol problems in 

later life (Dubow, Boxer, & Huesmann, 2008; Merline, Jager, & Schulenberg, 2008). In 

order to gain a better picture of alcohol use during middle adulthood one must examine 

epidemiological studies for further insight. According to the Substance Abuse and Mental 

Health Services Administration (SAMSHA), binge drinking rates for those 30 years and 

older peak at approximately 35%, following a lifetime high of 42% for 18-25 year olds. 

Binge drinking rates appear to precipitously decline in the following years while heavy 

drinking rates follow a similar but less steep decline (SAMHSA, 2010b) (See Figure 2). 

Figure 2 

Current, Binge, and Heavy Alcohol Use Among Persons Aged 12 or Older, by Age: 2010 
(SAMHSA, 2010b) 

 

 



24 
 

When comparing heavy drinking rates between middle adults in the military 

versus the civilian sector, military personnel demonstrate higher rates, but similar 

decreasing trends until age 45 (Bray, et al., 2009). From 46 years on, heavy drinking rates 

for military personnel drop significantly below their civilian counterparts (See Figure 3). 

Although only speculation, one reason for the change in drinking rates in the 46+ 

category may be related to the military’s ability to separate individuals whose medical or 

behavioral concerns are incompatible with ongoing service. It would seem unlikely that 

an individual with repeated alcohol related misconduct concerns would be able to remain 

on active duty for such an extended period of time. 

Figure 3 

Standardized Comparisons of Civilians and All Services, Heavy Alcohol Use, by Age 

Group, 2008 (Bray, et al., 2009) 

*Statistically significant difference between military and civilian populations at .05 level. Civilian 

data are from 2007 National  Survey on Drug Use and Health  and were  standardized to the U.S. 

based 2008 military data by gender, age, education, race/ethnicity, and marital  status.   

Heavy alcohol use = 5 or more drinks per occasion at least once a week  in past 30 days for DoD, 5 or 

more drinks per occasion 5 or more times in past 30 days for civilians. 
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In summary, middle adulthood represents the longest chronological age group in 

the developmental framework lasting from the age of 30 to 60. During this time, middle 

adults are likely to be married, have children and live in a primary residence. Further, 

changes occurring during this period are generally more psychological and social in 

nature. Middle adults may demonstrate greater emphasis on intellectual achievement, a 

greater openness about oneself, and a greater sense of nurturance to others and family. 

Finally, they are more likely to decrease their alcohol consumption and alcohol related 

social activities with increasing age.  

As noted above, this study aims to examine young and middle adult relationships 

on key variables of development such as age, marriage, emotional distress and associated 

drinking behavior. This comparison is believed to be valuable based on theory by Erikson 

(Erikson, 1963) and Arnett (Arnett, 2000) arguing an independent developmental stage 

for young adults. Greater understanding of a young adulthood is of particular importance 

in the realm of substance use where Arnett (2004) has devoted extended attention 

identifying specific research needs. 

READINESS TO CHANGE AND THE TRANSTHEORETICAL MODEL 

Having covered military culture, young adulthood and related developmental 

concepts, it is time to direct attention to the primary dependent variable of the study, 

readiness to change alcohol use. In its most general sense, readiness indicates a 

willingness or openness to engage in a particular process or behavior and represents a 

simplified version of the concepts of motivation and preparedness (DiClemente, 

Schlundt, & Gemmell, 2004). This is the first known study comparing young and 

middle adult readiness to change alcohol use and will test the research questions, Do 
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the pathways to readiness to change alcohol use differ between young and middle 

adults? If so, how do they differ? 

The concept of readiness to change is commonly articulated through Prochaska 

and DiClemente’s Transtheorectical Model (TTM) (Prochaska & DiClemente, 1992). 

The model hypothesizes three core dimensions including the Processes, Stages, and 

Levels of Change. These dimensions respectively answer the questions of “How,” 

“When” and “What,” when addressing the targeted problem (Prochaska & Norcross, 

2007). The Stages of Change represent a key component of the TTM and describe a 

series of stages through which people pass as they modify their behavior (DiClemente & 

Velasquez, 2002). These stages include Precontemplation, Contemplation, Preparation, 

Action, and Maintenance. By tailoring their interventions according to the patients level 

of readiness, therapists may better assist patients through these naturally occurring stages 

and ultimately improve the likelihood of goal attainment (DiClemente & Velasquez, 

2002).  

Over the past 30 years, the TTM has generated an abundance of data about how 

people proceed through the naturally occurring change process (Prochaska & Norcross, 

2007). This data is being used by professionals around the world as a framework to 

examine and understand change, as well as to develop new interventions (Prochaska & 

DiClemente, 1992). Research applying the model has been found to be sound, robust, and 

applicable to various populations and behaviors including but not limited to: smoking 

cessation, stress management, substance abuse, bullying and violence (Prochaska & 

Norcross, 2007).  
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Readiness to change has also been closely associated with brief interventions for 

alcohol such as the one used in this study (DiClemente, et al., 2009) and been shown to 

effect how well patients respond to therapeutic interventions, particularly in regards to 

retention rates and development of effective coping mechanisms or processes of change 

(DiClemente & Prochaska, 1998; DiClemente & Prochaska, 1991; Smith & Subich, 

1995). As stated in the introduction of this paper, the goal of this study is to gain a better 

understanding of the pathways of readiness to change alcohol use in young adults so that 

medical providers will be better equipped to facilitate an optimum therapeutic experience 

for their patients. 

Through its extensive history, multiple assessment tools have been developed in 

order to measure stage related attitudes and experiences including the University of 

Rhode Island Change Assessment Scale (URICA), the Stages of Change Readiness and 

Treatment Eagerness Scale (SOCRATES), and the Readiness to Change Questionnaire 

(RCQ) (Carey, Purnine, Maisto, & Carey, 1999; DiClemente, Schlundt, & Gemmell, 

2004). These relatively complex measures assess stage tasks in slightly different ways 

with similar types of items (DiClemente, et al., 2009). Recent analyses have confirmed 

the basic structures of the URICA, RCQ, and its simplified version the Readiness to 

Change Questionnaire (RTCQ) with drug and alcohol patients (DiClemente, et al., 2009; 

Heather, Rollnick, & Bell, 1993; Napper, et al., 2008). In contrast Napper and colleagues 

(2008) found that the basic structure of the SOCRATES did not measure the same 

constructs as its counterparts however, there has been some criticism of the strategy used 

for the stage assignment (DiClemente, et al., 2004).  
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Primary criticisms associated with the concept of readiness to change hinge on the 

complexity of its measurement and its ability to predict treatment outcomes. According to 

DiClemente and colleagues (2004), the assessment of patients through the formation of 

clusters and groups makes for complicated data analysis. He adds, “The information is 

also difficult to access and use in clinical settings because profiles of scores must be 

interpreted and compared to those of some larger group” (DiClemente et al., p. 110). 

Measurement of motivation and readiness was somewhat simplified for the Matching 

Alcoholism Treatment to Client Heterogeneity (Project MATCH) study by summating 

stage scores into a continuous motivational readiness scale ranging from -2 to 14 

(DiClemente, et al., 2004; Bradley & Miller, 1996). A simplified continuous measure of 

readiness may be more appropriate than a stage-based comprehensive assessment when 

screening large numbers of individuals such as the case with the military, or when 

working in outpatient medical settings. The current study utilizes the Readiness Ruler 

(RR) (Miller, 1999). This simple measure is a single item 10 point scale in which those 

receiving treatment are asked how ready they are to change their alcohol use (1= not at all 

ready to cut down (quit) and 10= actively working on cutting down (quitting). 

Psychometric properties for the RR are discussed in detail in the Methodology section. 

Readiness to change has also been criticized for its inability to consistently predict 

changes in drinking behavior (Collins, et al., 2010; DiClemente, et al., 2009; Williams, 

Herman-Stahl, Calvin, Pemberton, & Bradshaw, 2009). In a recent study involving 3,090 

Navy personnel, mediators from two popular web-based alcohol interventions were 

examined (Williams, et al., 2009). Using a longitudinal wave model design with a control 

group, readiness to change (as measured by the action scale of the RTCQ) did not 



29 
 

mediate the relationship between intervention and outcomes. Results indicated that higher 

Action scale scores were associated with higher drinking rates at one and six months. In 

an attempt to address prior methodological shortcoming, Collins and colleagues (2010) 

used a correlational, longitudinal study with college students to assess long-term 

relationships between readiness to change and drinking. Using a series of cross-lagged 

path analyses, results inferred a cylindrical pattern where higher readiness scores 

predicted higher subsequent drinking and associated consequences, which in turn were 

primarily positive predictors of subsequent readiness.  

Due to the cross sectional nature of the current study and the limitations 

associated with this secondary data analysis, the predictive validity of the RR was unable 

to be examined. However, this study is believed to be valuable based on the 

comparatively healthy body of literature supporting the predictive nature of readiness 

ranging from the Project MATCH study, which was the largest most statistically 

powerful clinical trial of psychotherapies ever undertaken, to others ranging from the 

college to healthcare arena (Bertholet, Cheng, Palfai, Samet, & Saitz, 2009; Bertholet, 

Horton, & Saitz, 2009; Bradley & Miller, 1996; Carey, Henson, Carey, & Maisto, 2007; 

DiClemente, et al., 2004; Fromme & Corbin, 2004; Kaysen, Lee, LaBrie, & Tollison, 

2009; Maisto, et al., 2011). In Project MATCH, readiness to change emerged as one of 

the best predictors of drinking behavior during the treatment and posttreatment periods 

for subjects in the outpatient arm of the trial (DiClemente, Carbonari, Zweben, Morrel, & 

Lee, 2001). 

In summary, the increased understanding of readiness to change and the TTM 

over the past twenty-five years has enriched our understanding of the process of change 
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and increased our ability to reach and influence patients who drink to excess. Study 

within the field has unearthed a substantial body of work supporting readiness to change 

as a critical factor in behavior modification for a variety of issues. Although criticisms 

exist which warrant further attention, there remains a compelling body of evidence 

indicating that when implemented correctly, readiness to change can be a powerful tool 

for understanding self and treatment-assisted change. A key assumption of this paper is 

that implementation of readiness to change alcohol use can be enhanced through better 

understanding of its predictive factors. This paper will now critically examine the 

literature on predictors of readiness to change alcohol use. 

PREDICTORS OF READINESS TO CHANGE ALCOHOL USE 

The Impact of Emotional Distress on Readiness 

According to Arnett (2005), young adults are likely to experience emotionally 

turbulent times as they attempt to construct a stable identity. Further, the disruptions 

associated with young adulthood including frequent changes in jobs, intimate partners 

and/or living arrangements may lead to symptoms of anxiety or feelings of sadness. This 

has been found to be true in adolescents and there is emerging evidence that the same 

may be true for young adults (Harlow, Mitchell, Fitts, & Saxon, 1999). Issues 

surrounding young adult emotional distress are particularly relevant to the military 

culture where ongoing wars, occupational stress, relationship concerns and lack of coping 

skills have all been found to be contributing factors (Bray, Camlin, Fairbank, Dunteman, 

& Wheeless, 2001; Ferrier-Auerbach, Erbes, Polusny, Rath, & Sponheim, 2010; Green, 

Emslie, O'Neill, Hunt, & Walker, 2010; Sautter, Armelie, Glynn, & Wielt, 2011). 

Further, alarmingly high levels of distress have been recently detected in non-combatant 
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military occupations, roles traditionally believed to be protected from such risks 

(Peterson, Wong, Haynes, Bush, & Schillerstrom, 2010). 

In accordance with prior research on screening methodology and brief 

interventions, emotional distress is defined in this study as non-specific psychological 

distress severe enough to warrant in-depth clinical assessment (InSight, 2009; Kessler, et 

al., 2002; Kessler, et al., 2010). Emotional distress was measured by the K6 screening 

scale and is discussed in detail in the Methodology section (Kessler, et al., 2002). When 

similar concepts of emotional distress have been studied as a positive predictor for 

readiness to change alcohol use, the evidence has been relatively strong. Support from the 

literature has been found with various populations including; adolescent ED patients 

(Barnett, et al., 2002), adult alcoholics (DiClemente, et al., 2009), college students (Smith 

& Tran, 2007) and veterans (Willoughby & Edens, 1996). 

Each of the studies listed above contain strengths and weaknesses which are 

important to consider prior to making hypotheses. In Barnett and colleagues’ (2002) 

study on adolescent predictors of readiness to change alcohol use in the ED setting, 

depression as measured by the Center for Epidemiologic Studies Depression Scale    

(CES-D) (Radloff, 1977) was found to be positively associated with readiness to change 

when measured by the Stages of Change Algorithm (Migneault, Pallonen, & Velicer, 

1997). However, the effects of depression in this study appear to have been transient as 

they were not related to active behavior change at the three month follow up. During the 

Combined Pharmacotherapies and Behavioral Interventions for Alcohol Dependence 

(COMBINE) study (DiClemente, et al., 2009), psychiatric symptoms as measured by the 

Brief Symptom Inventory (BSI) (Derogatis & Melisaratos, 1983) were found to be 
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predictive of readiness to change in adult, treatment-seeking alcoholics when measured 

by the overall continuous score on the URICA (Carey, et al., 1999). Interestingly, a 

preceding study by Velasquez and colleagues utilizing the same measures found no 

relation between psychiatric severity and readiness to change alcohol use (Velasquez, et 

al., 1999). One issue that distinguishes Velasquez’s study from DiClemente’s was its 

focus on dually diagnosed patients.  

Smith and Tran’s 2007 study with 233 hazardous drinking, non-treatment seeking, 

volunteer college students provided the strongest support between emotions and readiness 

for young adults based on its target population and use of empirically-based testing 

instruments. In their study, both depression and anxiety were found to be predictive of 

readiness to change as measured by the Beck Depression Inventory (BDI) (Beck & Steer, 

1987), the State-Trait Anxiety Inventory, Trait Form (STAI-T) (Speilberger, Gorsuch, & 

Lushene, 1990) and RTCQ respectively. Similar to the current study, alcohol related 

behavior was measured by the Alcohol Use Disorders Identification Test (AUDIT) 

(Saunders, Aasland, Babor, de-la-Fuente, & Grant, 1993). Generalization of the results to 

the current study are limited however; due to its use of a 95% White sample.  

Finally, In Willoughby and Edens’ (1996) study with inpatient veterans, both 

anxiety and depression were identified to be positively associated with readiness to 

change drinking behavior. In their study, 141 treatment seeking adult alcoholics in the 

Contemplation or Action stage (indicating greater motivation to change their addictive 

behaviors) demonstrated higher levels of depression and anxiety than did their 

Precontemplation stage counterparts. Depression, anxiety and stages of change were 

measured by the BDI, State-Trait Anxiety Inventory (STAI) (Speilberger, Gorsuch, & 
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Lushene, 1970), and URICA respectively. A strength of this study was its use of bio-

chemical markers to control for homogeneity in drinking behavior between the groups.  

In summary, the majority of literature studying the relationship between 

emotional distress and readiness to change alcohol use has indicated a positive 

association between the two variables. The current study will be a valuable contribution 

to the greater body of work due to the lack of studies focusing on the brief screening of 

young adult minorities in the community health setting. Based on the current body of 

knowledge, it is hypothesized that emotional distress (as measured by the K6) will be 

positively associated with readiness to change alcohol use in young adults. Readiness 

for change will be measured by the RR and indicates a willingness or openness to cut 

down (quit) current drinking behavior. Specific properties of these measurement 

instruments are discussed in detail in the Methodology section. 

Drinking Severity 

 

Two of the most commonly cited predictors of readiness to change in the 

literature are drinking severity, and severity of the associated consequences. The 

relationship between readiness to change and drinking severity has been studied with 

various populations and assessment tools. Overall, the results have been mixed with the 

majority of studies indicating a positive relationship between the two variables (Austin, 

Hospital, Wagner, & Morris, 2010; Harris, Walters, & Leahy, 2008; Minugh, et al., 1997; 

Shealy, et al., 2007; Vik & Culbertson, 2000). For the purposes of this study, drinking 

severity refers to the drinking pattern of the subject in respect to their frequency and 

intensity of use and will be measured by an aggregated score from the first three 
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questions of the AUDIT. Details regarding the AUDIT are discussed in detail in the 

Methodology section of this paper. 

Five of the eight studies identified for review focus on readiness to change 

alcohol use with college students. In both Harris and colleagues’ (2008), and Vik and 

Culbertson’s (2000) respective studies with gender-specific binge drinking college 

students, drinking severity was found to be positively associated with readiness to 

change. Results from Harris’s study with 279 volunteer students identified that 

individuals readiness, as measured by the RTCQ was positively correlated with their 

drinking pattern (drinks per week, number of bingeing episodes, & peak BAC) over the 

past month as measured by the Daily Drinking Questionnaire (DDQ) (Collins, Parks, & 

Marlatt, 1985). Similarly, Vik and Culbertson utilized the SOCRATES to measure stages 

of readiness for 278 students. Results indicated that quantity and frequency of alcohol use 

over the past three months as measured by the Customary Drinking and Drug Use Record 

(CDDUR) (Brown, et al.,1998) was predictive of individuals being in the Contemplation 

stage of change (Vik & Culbertson, 2000). Interestingly, Kaysen and colleagues found a 

negative association between past drinking severity as measured by a three-month 

Timeline Followback (TLFB) (Sobell & Sobell, 1992) and the RR. Two distinctive 

features of Kaysen and colleagues study were its use of only women and inclusion of 

drinkers of all severity levels in their sample (Kaysen, et al., 2009). This differs from 

current study sample which includes both males and females and is exclusive to subjects 

who score ≥ 8 on the AUDIT. Details regarding sampling for the study are discussed 

further in the Methodology section.  
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Shealy and colleagues (2007) and Barnett, Goldstein, Murphy, Colby and Monti 

(2006) found differing results in their respective studies on college students referred to 

counseling following an alcohol related incident. In Shealy’s study of 49 students 

receiving brief intervention, individuals who drank more over the past month as 

measured by the DDQ (Collins, Parks, & Marlatt, 1985) were more likely to be 

contemplating change or making changes to their drinking behavior as measured by the 

RTCQ. While Barnett and colleagues (2006) study with 227 students utilized path 

analysis to examine the relationship between past month alcohol use, alcohol use at the 

time of the incident, perceived incident aversiveness and motivation to change alcohol 

use. Aversiveness was measured by multiple items from a questionnaire by Longabough 

which centered on responder feelings regarding an incident (Longabough, et al., 1995), 

while past alcohol use was measured by the TLFB.  

Results indicated that alcohol use in the past month was not directly associated 

with motivation for change, however, the amount of alcohol consumed during the 

incident was found to be associated with perceived aversiveness, which in turn was 

predictive of motivation to change (Barnett, et al., 2006). A strength of this study was its 

ability to differentiate between the drinking severity over the past month and the drinking 

severity at the time of the incident and further, how these related to perceived 

aversiveness and subsequent motivation to change. Figure 4 depicts Barnett, et al.’s 

(2006) model of the associations among alcohol use, alcohol problems, incident 

characteristics and motivation to change. 
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Figure 4 

Model of Associations Among Alcohol Use, Alcohol Problems, Incident Characteristics 

and Motivation to Change (Barnett, et al., 2006) 

 

 

Past-month alcohol use was a composite measure consisting of the average of standardized scores for 

past 30 days number of drinking days, number of heavy drinking days, and average number of 

drinks per week. Motivation for change was measured by the Contemplation Ladder (Biener & 

Abrams, 1991). Significant paths are shown in solid lines; nonsignificant paths are shown in dashed 

lines. †p < .01; ‡p < .001. (Barnett, et al., 2006) 

 

 Research has also been conducted in ED’s following alcohol related incidents 

(Barnett, et al., 2002; Minugh, et al., 1997). It is theorized that an aversive, or 

consciousness raising alcohol related incident may provide a “teachable moment,” thus, 

facilitating motivation to change (Monti, et al., 1999). The two studies cited above 

measured aspects of readiness to change in the ED following an incident however, 

demonstrated different results. In Minugh and colleagues (1997) study with 95 ED 

patients, cluster analysis was used to determine that drinking patterns over the past 12 

months (as measured by the first three questions of the AUDIT) were positively 

associated with readiness to change when measured by the Readiness to Change 

Contemplation Ladder (Biener & Abrams, 1991). While in Barnett et al.,’s (2002) study 
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with 254 adolescents, drinking history over the past three months was negatively 

associated with motivation for change at the time of the initial ED visit and at a three 

month follow up. This study utilized the Adolescent Drinking Questionnaire (ADQ) 

(Jessor, Donovan, & Costa, 1989) to obtain data on alcohol use severity and The Stage of 

Change Algorithm (Migneault, et al., 1997) to assess readiness. A strength of this study 

was its use of multiple time points to assess readiness and its predictors however, its use 

of adolescents instead of young adults may limit generalizability to the current study. 

 Finally, additional valuable information can be garnered from DiClemente and 

colleagues’ (2009) study with treatment seeking alcoholics. In their study with 1,383 

volunteer adult alcoholics, drinking severity over the past 12 months (as measured by the 

first three questions of the AUDIT) failed to predict total scores of readiness to change on 

the URICA.  

 In summary, there has been a wealth of literature studying the relationship 

between drinking severity and readiness to change drinking behavior. The results of these 

studies have been mixed with some showing support while others do not. Interpretation 

of these results is further confounded by the different populations studied and 

measurement scales used. Based on the majority of studies supporting a positive 

relationship between these two variables, it is hypothesized that drinking severity 

will be positively associated with readiness to change alcohol use in young adults.  

Consequence Severity 

Consequence severity, defined as drinking behavior resulting in problems and 

symptoms indicative of an alcohol abuse or dependence diagnosis, has been identified in 

the literature as a strong predictor of readiness to change alcohol use. According to 
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DiClemente (2007), “Greater overall motivation to change reflects to some degree patient 

recognition and admission of mounting consequences and symptoms of dependence”    

(p. 887). Support for this relationship has been found in various populations including 

college students (Harris, et al., 2008; Shealy, et al., 2007; Vik & Culbertson, 2000), 

adolescents (Barnett, et al., 2002), adult alcoholics (DiClemente, et al., 2009) and adult 

dually diagnosed patients (Velasquez, et al., 1999). In this study, consequence severity 

was measured by an aggregated score from questions four through 10 on the AUDIT. 

Details are discussed in the Methodology section. 

The population most frequently studied in the literature was once again the 

college population. In their study with 278 predominantly White (91%), volunteer, 

gender-specific binge drinking students, Vik and Culbertson (2000) found that subjects 

with elevated alcohol related consequences over the past year were more likely to be 

contemplating or taking action to address these concerns. Alcohol related consequences 

was measured by a list of 21 problems previously used in another study (Wechsler, 

Dowdall, Davenport, & Castillo, 1995), while inclusion criteria required subjects to have 

binge drank in the past three months. With a very similar sample of 279 students, Harris 

and colleagues (2008) found strong correlations between readiness to change as measured 

by the RTCQ and both the Rutgers Alcohol Problem Index (RAPI) (White & Labouvie, 

1989) and AUDIT scores. Inclusion criteria for Harris and colleagues study required 

subjects to have binge drank in the past two weeks. Shealy and colleagues’ (2007) study 

with 49 referred college students, also found RAPI scores to be positively correlated with 

higher levels of motivation as measured by the RTCQ. The RAPI was designed to assess 

drinking related consequences over the past three years (White & Labouvie, 1989). 
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Differing from above results, Barnett and colleagues (2006) found that past year alcohol 

problems as measured by The Young Adult Alcohol Problems Screening Test (YAAPST) 

(Hurlbut & Sher, 1992) was negatively associated with motivation to change on The 

Contemplation Ladder. The sample consisted of 227 referred college students (See  

Figure 4). 

Additional studies of interest include Velasquez and colleagues’ (1999) study 

with 132 outpatient dual diagnosed patients. In this study multiple regression analysis 

identified drinking severity (pattern + consequences) over the past twelve months as the 

strongest predictor of higher readiness scores when measured by the URICA-A. 

Supporting these outcomes, DiClemente et al., (2009) also utilized the URICA to 

determine that cravings, symptoms of dependence and drinking consequences were 

predictive of readiness to change. Cravings, symptoms of dependence and drinking 

consequences were measured by the Craving, Interference and Obsessive subscales of the 

Obsessive-Compulsive Drinking Scale (OCD S) (Anton, Moak, & Latham, 1995), the 

dependence subscale of the AUDIT and the Drinker Inventory of Consequences (DrInC) 

(Miller, Tonigan, & Longabaugh, 1995) respectively. Finally, in Barnett and colleagues’ 

(2002) study with 254 adolescents in the ED, drinking problems, higher injury severity 

and being admitted to the hospital predicted greater intention to change drinking at the 

time of the event as measured by the Stage of Change Algorithm. For this study, drinking 

problems over the past year was measured by the Adolescent Drinking Inventory (ADI) 

(Harrell & Wirtz, 1989). 

In conclusion, the positive relationship between consequence severity and 

readiness to change drinking behavior is well supported in the literature with various 
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populations and measurement instruments. Based on this strong body of evidence it is 

hypothesized that consequence severity will be positively associated with readiness 

to change alcohol use in young adults.  

Coping Theory 

 

 The previous two sections of this paper reviewed the relatively strong body of 

evidence supporting the relationship between readiness to change drinking behavior and 

the predictor variables emotional distress, drinking severity and consequence severity. 

Considering the emotional distress typically associated with young adulthood (Arnett, 

2005) as well as the association between young adulthood and peak lifetime alcohol use 

(O' Malley, 2004), it seems reasonable to believe that young adults are using alcohol to 

help modulate their moods. Entitled Coping Theory, the use of alcohol to reduce 

emotional distress has been discussed by various authors and referred to by various 

names (Conger, 1956; Khantzian, 1985; Sher & Levenson, 1982) while generally 

maintaining a similar set of principles. 

 Initially referred to as Tension Reduction Theory (TRT), early studies by Conger 

and others focused on alcohol’s pharmacological effects using animals and stress-

inducing tasks (Conger, 1951). Results of these studies demonstrated that when presented 

with a stressful situation, the consumption of alcohol significantly increased the speed at 

which animals approached a feared stimuli (Conger, 1956). In 1982, Sher and Levenson 

expanded upon Conger’s work by specifying that individuals experience an anxiolytic 

effect when consuming alcohol and therefore, consume alcohol when anticipating or 

experiencing anxiety provoking or stressful situations. Named the Stress Response 

Dampening model (SRD), the theory further postulated that individuals’ severity of use 
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would be proportional to the severity of their emotional distress. Finally, in 1985 

Khantzian expanded the coping concept to include various illicit substances and issues 

related to co-morbidity. He termed the theory the Self-Medication Hypothesis (SMH) 

(Khantzian, 1985). According to Chutuape and de Wit, the SMH is based upon three 

main assumptions: 1) that the emotional distress is developed prior to the substance use 

consequences; 2) that the substance provides relief from the symptoms; and 3) relief from 

the negative symptoms develops into continued and problematic usage (Chutuape & de 

Wit, 1995). 

 Empirical support for coping theory has been demonstrated with various 

populations including but not limited to dual diagnosed outpatients (Velasquez, et al., 

1999), college students (Ham, Zamboanga, Bacon, & Garcia, 2009; Littlefield, Sher, et 

al., 2010b; Shamloo & Cox, 2010) young military personnel (Bray, Fairband, & Marsden, 

1999; Williams, et al., 2009; Williams, et al., 2010) and military spouses (Ahmadi & 

Green, 2011). Enhanced understanding of coping theory may be of particular importance 

to the military due to reported associations between work and family stress and excessive 

alcohol use found within the military population (Bray, et al., 1999; Ahmadi & Green, 

2011). Further, research has indicated that adolescent and young adult Blacks are more 

likely to use alcohol as a coping method than their White counterparts (Cooper, et al., 

2008; Cooper, Russell, Skinner, & Windle, 1992). This bares particular relevance to 

populations with disproportionate numbers of minorities such as the community health 

and military populations. 

 In spite of the common assumption amongst coping theories that alcohol can 

reduce emotional distress, research seeking to determine the exact relationship between 
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alcohol and tension reduction has at times produced mixed findings (Morris, Stewart, & 

Ham, 2005; Sher & Levenson, 1982). For example some studies have found a negative 

association between emotional distress and alcohol use (Holle, Heimberg, Sweet, & Holt, 

1995), while other have found no association at all (Ham & Hope, 2005).  

Part of the explanation of these mixed results may be attributable to criticisms and 

limitations associated with coping theory. First, coping theory particularly in reference to 

TRT, has been criticized for its overly broad definition of “tension” (Morris, et al., 2005). 

With such a wide breadth of conditions found within the anxiety disorder spectrum alone 

(APA, 2000), it is reasonable to understand how studies may come to contradictory 

results. Second, coping theories have often failed to consider that individuals may 

experience emotional distress following their drinking bouts. These may occur as either 

symptoms of withdrawal, or guilt/shame associated with their actions while intoxicated. 

This emotional response may trigger further drinking episodes thus, creating in a 

cylindrical pattern where it becomes increasingly difficult to decipher between cause and 

effect (Hussong, Hicks, Levy, & Curran, 2001). Clearly this issue raises questions 

regarding etiology while simultaneously emphasizing the importance of assessment 

timing. Finally, studies on coping theory have often failed to incorporate contextual 

factors into their analyses (Morris, et al., 2005). This may be particularly important while 

studying disenfranchised populations given the aforementioned differences in drinking 

motives between Black and White young adults (Cooper, et al., 2008). 

 Despite these limitations, coping theory remains a particularly relevant model for 

understanding alcohol misuse in young adults. The relationship between young 

adulthood, emotional distress, peak alcohol use and its associated consequences with 
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heavy drinking are well documented (Gutierrez, et al., 2006; Hingson, Heeren, Winter, & 

Wechsler, 2005). Coping theory provides a helpful model for understanding how young 

adults may use alcohol to modulate negative emotional states. Further, evidence from the 

literature has shown that using alcohol to “self-medicate” may also lead to future 

increases in consumption patterns and severity of associated consequences (Cooper, 

Frone, Russell, & Mudar, 1995; Cooper, et al., 2008; Holahan, Moos, Holahan, Cronkite, 

& Randall, 2001; McNally, Palfai, Levine, & Moore, 2003).  

Putting It All Together 

The following is a proposed path model that includes the constructs discussed 

in the sections above. Drawing on the literature reviews in these areas, it is 

hypothesized that in the current sample of young adults, emotional distress will be 

positively associated with drinking severity and consequence severity. Further, this 

association will compliment the previously stated hypotheses predicting the positive 

relationship between alcohol variables and readiness to change (See Figure 5). It is 

further hypothesized that drinking severity will be positively associated with 

consequence severity in young adults.  
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Figure 5 

Conceptual Path Model: Emotional Distress, Coping Theory and Readiness to Change 

 

 

  

                                      +                                                      +    

                                                                      + 

 

                                      +                                                      + 

 

Measurement Tools: Emotional Distress- K6, Drinking Severity- Questions 1-3 on the AUDIT, 

Consequence Severity- Questions 4-10 on the AUDIT, Readiness to Change Alcohol Use- Readiness 

Ruler Arrows represent positive associations between variables 

 

Demographics 

Gender 

When considering predictors of readiness to change excessive drinking in young 

adults, other more static variables must also be considered. Gender and race/ethnicity are 

two factors which have received minimal attention within the literature. This is somewhat 

surprising given that women are known to face unique challenges associated with 

excessive alcohol use (NIAAA, 1990; Sharpe & Velasquez, 2008). A review of the 

literature uncovered four studies examining the impact of gender on readiness to change 

alcohol use. Two of the studies found that women were more ready than men to change 

their drinking behavior (Barnett, et al., 2006; DiCelemente, et al., 2009), while two 

studies found no differences (Bertholet, Cheng, et al., 2009; Shealy, et al., 2007). Both 

Barnett and colleagues’ (2006), and Shealy, et. al.’s, (2007) studies examined readiness 

to change with mandated college students. In Barnett and colleagues’ (2006) study with 

Emotional 
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Readiness to 

Change 

Alcohol Use 

Consequence 

Severity 

Drinking 

Severity 
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227 subjects, females were found to endorse higher stages of change regarding changing 

their binge drinking behavior on a simple, gender-specific, questionnaire designed to 

assess alcohol use over the past month (Laforge, Maddock, & Rossi, 1988). In Shealy’s 

(2007) study with 47 college subjects, no association was found between gender and 

readiness to change current alcohol drinking patterns as measured by the stage-based 

RTCQ.  

In DiClemente’s (2009) study discussed in detail earlier in this paper, being 

female was found to be the single strongest predictor of readiness to change drinking 

behavior as measured by the URICA. However, researchers noted that the overall R² for 

the study was low (.20) indicating that the tested predictors explained only a small 

portion of variance for readiness (DiClemente, et al., 2009). Finally, in Bertholet, Cheng, 

et al.’s (2009) study with 267 medical inpatients with risky drinking habits (>14 

drinks/wk or ≥ 5 drinks/occasion for men, >11 drinks/wk or ≥ 4 drinks per occasion for 

women and persons aged 66 and over), no relationship was found between gender and 

readiness to change drinking habits as measured by the Visual Analog Scale (VAS) 

(LaBrie, Quinlan, Schiffman, & Earleywine, 2005) or motivation to change problem 

drinking as measured by the SOCRATES. 

In summary, the study of gender in relation to readiness to change drinking 

behavior is important due to the unique experiences and consequences that both men and 

women face. Understanding of these differences may be important in assisting therapists 

to tailor their interventions to the specific needs of their patients. Upon review of the 

literature, the majority of studies infer a positive relationship between being female and 

readiness to change alcohol use. Based on the available information, it is hypothesized 
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that young adult females will demonstrate higher readiness to change alcohol use 

than their male counterparts. 

Race/Ethnicity 

There is compelling need for testing the relationship between race/ethnicity and 

readiness to change alcohol use. As noted above, Black and White young adults have 

been found to have different motivational pathways towards alcohol use (Cooper, et al., 

2008). Further, Hispanic and African Americans with substance use problems have been 

found to experience numerous treatment disparities including greater rates of unmet 

treatment needs (Wu, Hoven, Tiet, Kovalenko, & Wicks, 2002) and disproportionate 

rates of treatment dropout (Office of Applied Science, 2000). These issues are 

particularly salient given the negative association between readiness to change and 

premature treatment termination (Smith & Subich, 1995), as well as the noted 

disproportionate representation of minorities in the community health and military 

populations.  

Despite these concerns, there is minimal research examining the role of race in 

regards to readiness to change alcohol behavior. Only two related studies were found 

during this paper’s literature review. In Bertholet, Horton, et al.’s (2009) study with 

primary care patients, being White was found to be negatively associated with 

improvement in drinking behavior and readiness. Similarly, in DiClemente’s (2009) 

study with alcohol dependent subjects, being White was associated with being in the 

Precontemplation stage (low readiness for change). 

In light of this absence of related research, studies including predictors of 

readiness to change illicit drug use were examined with the hope gaining additional 
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insight, with the understanding that generalization may be limited. Unfortunately, the 

body of work with illicit drug users was also very limited with only one study indicating 

that White drug users had higher readiness to change (Gossop, Stewart, & Marsden, 

2007). Review of this literature emphasized an important strength of the current study. 

Namely that this study examines a large population of African American and 

Hispanic/Latino subjects while many of the reviewed studies were limited to testing the 

role of race/ethnicity as the dichotomous category “White” and “Other.” In conclusion, 

the body of literature testing the role of race/ethnicity is extremely limited. Based on 

these circumstances, this study will test the exploratory research question, Is 

race/ethnicity associated with readiness to change alcohol use in young adults? 

SUMMARY, HYPOTHESES, AND RESERCH QUESTIONS 

 The preceding chapter outlined key factors associated with readiness to change 

excessive alcohol use in young adults. Particular attention was drawn to characteristics of 

vulnerable populations including community health center beneficiaries and military 

families. Theories related to this issue were also discussed so as to further inform the 

framework and purpose for this study. The review provided a synthesis of current 

literature on the major variables and key factors associated with readiness to change 

alcohol use. This chapter discussed: 1) the military community, 2) young adulthood, 3) 

how the lifestyles and drinking habits of young adults in the military, college and civilian 

sector compare, 4) maturation and excessive drinking behavior, 5) middle adult drinking, 

6) readiness to change and the Transtheoretical Model, and  finally, 7) predictors of 

readiness to change and coping theory. 
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 Based on the findings from the literature the following hypotheses (H) will be 

tested: 

 H1: Within the young adult group (ages 18-29), Age will be positively 

associated with drinking severity and consequence severity  

 H2: Within the middle adult group (ages 30-60), Age will be negatively 

associated with drinking severity and consequence severity  

 H3: Being married will be negatively associated with drinking severity 

and consequence severity for both age groups 

 H4: Emotional distress will be positively associated with readiness to 

change alcohol use in young adults  

 H5: Drinking severity will be positively associated with readiness to 

change alcohol use in young adults  

 H6: Consequence severity will be positively associated with readiness to 

change alcohol use in young adults  

 H7: Emotional distress will be positively associated with drinking severity 

and consequence severity in young adults. Further, this association will 

compliment the previously stated hypotheses predicting the positive 

relationship between alcohol variables and readiness to change.  

 H8:  Drinking severity will be positively associated with consequence 

severity in young adults 

 H9: Young adult females will demonstrate higher readiness to change 

alcohol use than their male counterparts  
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In addition, the following two research questions (RQ) will be analyzed for 

exploratory purposes based on the lack of consensus in the literature: 

 RQ 1: Is race/ethnicity associated with readiness to change alcohol use in 

young adults? 

 RQ 2: Do the pathways of readiness to change excessive drinking differ 

between young and middle adults? If so, how do they differ? 
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CHAPTER III 

METHODOLOGY 

The following chapter outlines the methodological steps that were taken to test the 

stated research questions and hypotheses. Within this section the following topics are 

reviewed: 1) data and study sample descriptions, 2) standardized measures, and 3) aspects 

related to the statistical analysis including; structural equation modeling (SEM), multiple 

group analysis, sample size and missing data. SEM was used to test the aforementioned 

hypotheses and research questions. The analysis was conducted using AMOS 17.0. SEM 

holds multiple advantages over other statistical methods. Some of these advantages 

include but are not limited to: the ability to test measurement models associated with path 

models; the ability to generate alternative model fit statistics; and the use of confirmatory 

factor analysis for modeling latent variables (Tomarken & Waller, 2005). 

DATA AND STUDY SAMPLE DESCRIPTIONS 

This study was a secondary data analysis based on the InSight Research Group’s 

study on the impact of SBIRT on alcohol and substance use patients within the HCHD 

(InSight, 2009). The HCHD is the fourth largest public healthcare system in the country, 

located in Houston, Tx metropolitan area. During the host study 64,946 patients were 

screened for alcohol, drug and tobacco use at various medical facilities between July 1, 

2005 and September 30, 2008. Medical settings included primary care, emergency and 

trauma settings, and other community health centers. Additional details regarding the 

sampling and screening process can be found at SBIRT outcomes in Houston: final report 

on InSight, a hospital district-based program for patients at risk for alcohol or drug use 

problems (InSight, 2009). 
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The initial sample for the current study included 6,261 adults prior to deletion of 

cases with missing data. Inclusion criteria for the current study was based on having an 

intake date on or after 1 Oct 2006, age 18 to 60 years old and assessed as having 

excessive alcohol use based on scoring ≥ 8 on the ten-item AUDIT. Only subjects 

entering the study on or after 1 Oct 2006 were included as this was the first day that the 

Readiness Ruler (RR) was implemented into the screening repertoire. Consideration was 

given to utilizing the sum of the first three questions of the AUDIT as a screening 

measure, such as the case with the AUDIT-C (Bush & Kivlahan, 1998) however, this was 

not possible due to limitations in the existing data set (InSight, 2009). Finally, 

participants were restricted to this age range in order to be exclusive to the definitions of 

young and middle adulthood described in the literature review (Arnett, 2000; Newman & 

Newman, 1984).  

Next, the sample was divided into two separate groups, one representing young 

adults, ages 18-29, and one representing middle adults, ages 30-60. Young adulthood was 

defined as 18-29 years old based on research indicating key changes in personality, 

behavior, social roles and neurological development occurring within this age frame 

(Arnett, 2005; Cooper, et al., 2008; Littlefield, Sher, & Steinley, 2010; Littlefield, et al., 

2009; Littlefield, Sher, et al., 2010a, 2010b; U.S. Department of Health and Human 

Services, 2011). Figure 6 depicts a breakdown of the sample selection. 
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Figure 6 

Breakdown of Sample Selection 

 

  

                                                                                          

                                                                    

 

                                                                                          

 

 

 

 

 

AUDIT- Alcohol Use Disorders Identification Test, RR- Readiness Ruler 

 

MEASURES 

 The following measures were used for describing demographic characteristics and 

analyzing key variables of interest: 

 Demographic Characteristics. For race/ethnicity, marriage status and gender, 

Hispanic/Latino, African American, White, Married and Male were dummy-coded with 

the named variable equaling 1 and all others equaling 0.  

 Age. The variable age was measured as a continuous variable. 

 K6. The K6 is a brief screening tool for rapid assessment of non-specific 

psychological distress in the general population comprised of six, five point Likert scale 

items (Kessler, et al., 2010). Answers ranged from, “none of the time” to “all of the 
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time.” The K6 has been shown to have a sensitivity of 36% and a specificity of 96% in 

predicting serious mental illness in the general population and excellent internal 

reliability (Chronbach’s alpha = .89) (Kessler, et al., 2002; Kessler, et al., 2003). Recent 

studies have also demonstrated adequate validity in multiple countries (Kessler, et al., 

2010), with adolescents (Green, Gruber, Sampson, Zaslavsky, & Kessler, 2010; Fan, 

Green, Kessler, & Zaslavsky, 2010), criminal justice populations (Swartz, 2008) and 

across gender (Drapeau, et al., 2010). Initially, designed for large national health tracking 

surveys, the K6’s brevity, strong psychometric properties, and ability to discriminate 

DSM-IV cases from non-cases makes it attractive for use in SBI practices where effective 

screening rather than comprehensive assessment is the goal. 

 Alcohol Use Disorders Identification Test. The AUDIT is a 10 item screening 

instrument designed to detect hazardous and harmful drinking behavior. Responses to 

each question are scored from zero to four with a maximum score of 40. The 

psychometric properties of the AUDIT have been reported in many studies. A meta-

analysis by Shields and Caruso reported that across 24 samples the median internal 

consistency reliability was 0.81 with a range of 0.59 to 0.91 (Sheilds & Caruso, 2003). In 

their systematic review of screening tools for alcohol assessment in the primary care 

setting, Fiellin, Carrington and Patrick determined that the AUDIT was most effective in 

identifying subjects with hazardous drinking (sensitivity, 51% - 97%; specificity, 78% -

96%) (Fiellin, Reid, & O'Connor, 2000). Further, the AUDIT may be superior to other 

screening methods for young adult alcohol use due to its inclusion of quantity and 

frequency measures. For instance the CAGE assessment tool focuses primarily on 
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symptoms of alcohol dependence which may not yet be present in new young adult 

drinkers (Chung, et al., 2000). 

 Readiness Ruler. The score for readiness to change alcohol use was calculated 

from the RR (Miller, 1999). This measure is a single item 10 point scale in which those 

receiving treatment are asked how ready they are to change their alcohol use (1= not at all 

ready to cut down (quit) and 10= actively working on cutting down/quitting). Testing on 

this measure is relatively limited compared to the AUDIT however, the RR has 

demonstrated adequate construct validity with poly-substance users (Hesse, 2006) and 

predictive validity with adolescent drinkers (Maisto, et al., 2011). Further, previous work 

has shown this ruler to be comparable (r = .77) to the RTCQ in predicting male college 

alcohol use (LaBrie, et al., 2005). Combined, these outcomes provide support for RR as a 

quick, inexpensive and effective method for screening young adult drinkers. Additional 

details regarding these measures can be found in Table 1. 
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Table 1 

 

Description of Measures 

 

Measure                                                            Brief description 

Race/Ethnicity, Married 

and Gender 

For Hispanic/Latino, respondents were asked to answer 

"yes" or "no." For African American and White, 

respondents chose from a menu of options. For gender, 

respondents chose from a menu of options including 

transgender and other. 

Age Respondent’s age was calculated based on reported birth 

date and intake date. 

K6 The K6 is a brief screening tool for rapid assessment of 

non-specific psychological distress. An example of the K6 

questionnaire is, "In the past 30 days, about how often did 

you feel….e.g. nervous? Hopeless?" 

AUDIT The AUDIT is a 10 item screening instrument designed to 

detect hazardous and harmful drinking behavior. An 

example of the AUDIT questionnaire is, "During the past 

12 months, how often do you have drinks containing 

alcohol?" 

Readiness Ruler The Readiness Ruler is a single item scale ranging from 

1= not at all ready to change (quit), to 10= actively 

working on changing/quitting, that is asked to respondents 

in respect to their level of readiness to reduce or stop 

alcohol use. 

CONCEPTUAL MODEL AND LATENT VARIABLE CONSTRUCTS 

This section focuses on illustrating the model specification (Figure 7) which 

consists of visual descriptions of the associations (shown as arrows) between the latent 

variables (shown as circles) and the dependent variable readiness to change alcohol use 

(shown as a square to the right). This model is hypothesized to describe the pathways of 

readiness to change alcohol use in young adults receiving care in community health 

facilities. Figure 7 also provides a fundamental idea of how the three latent variables 

were measured through the number and types of indicators (shown in rectangles) as well 
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as the four demographic factors (gender, race, age and marital status) that were controlled 

for in the analysis.  

Figure 7 

Structural Equation Model of Readiness to Change Excessive Alcohol Use in Young 

Adult Community Health Center Beneficiaries 

 

 

 Ready Alc= Readiness to change alcohol use as measure by the RR 

 * Control Variable 

AFA- African American 

 

A total of three latent variables and twenty-two indicator variables (including six 

control variables) comprised the proposed model. The three latent variables were 

Emotional Distress, Drinking Severity and Consequence Severity. The construct of each 

latent variable was selected based on relevant theories as well as the extensive literature 

reviews described above.  
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Emotional Distress 

 The latent variable Emotional Distress was created by using all six questions from 

the K6 screening tool for assessing non-specific psychological distress (Kessler, et al., 

2002). As described above, theoretical support for including emotional distress in this 

study is founded in the belief that young adulthood is a particularly emotionally volatile 

period due to heavy transitioning and the search for personal identity (Arnett, 2000). 

Table 2 lists the specific items which make up the latent variable Emotional Distress. 

Note the focus on symptoms of anxiety and depression. 

Table 2 

Emotional Distress Latent Variable Construction 

Latent 

variable                                                        

Indicators Descriptions: 

During the past 30 days how often 

did you feel... 

Answer options 

Emotional 

distress 

k6a …nervous? 1= None of the time  

2= A little of the time 

3= Some of the time 

4= Most of the time 

5= All of the time 

 

k6b …hopeless? See above 

 

k6c …restless or fidgety?  

 

k6d …so depressed that nothing could 

cheer you up? 

 

 

k6e …that everything was an effort?  

 

k6f …worthless?  

Drinking Severity and Consequence Severity 

 All questions from the AUDIT were included as indicators in this study. 

Questions one through three were aggregated to form the latent variable Drinking 
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Severity, while questions four through 10 were aggregated to form the latent variable 

Consequence Severity. Splitting the AUDIT questions into two separate latent variables 

is supported by theory (Prochaska & DiClemente, 1992), factor analysis (Doyle, Dennis, 

& Kivlahan, 2007; Shields, Guttmannova, & Caruso, 2004; von der Pahlen, et al., 2008) 

and practical application. From a clinical and administrative standpoint, being able to 

differentiate between an individual drinking at excessive levels versus another who has 

begun to experience associated consequences would likely trigger different 

recommendations regarding treatment and world-wide qualification status within the 

military. Tables 3 and 4 list the specific items which make up the latent variables 

Drinking Severity and Consequence Severity.  

Table 3 

Drinking Severity Latent Variable Construction 

Latent 

variable                                                        

Indicators Descriptions: 

During the past 12 months... 

Answer options 

Drinking 

severity 

audit1 How often do you have drinks 

containing alcohol? 

0= Never 

1= Monthly or less        

2= 2-4 times/mo      

3 = 2-3 times/wk       

4 = 4+ times/wk 

 

audit2 How many drinks of alcohol do you 

have on a typical day when you are 

drinking? 

0= 1 or 2 

1= 3 or 4 

2= 5 or 6 

3 = 7 to 9 

4 = 10 or more 

 

audit3 How often do you have six or more 

drinks on one occasion? 

0= Never 

1= Less than 

monthly   

 2= Monthly               

3= Weekly               

4= Daily or almost 

daily 
  



59 
 

Table 4 

Consequence Severity Latent Variable Construction 

Latent 

variable                                                        

Indicators Descriptions: 

How often during the last year have 

you... 

 

Answer options 

Consequence 

severity 

audit4 ...found that you were not able to stop 

drinking once you had started? 

0= Never 

1= Less than 

monthly   

 2= Monthly               

3= Weekly               

4= Daily or almost 

daily 

 

audit5 ...failed to do what was normally 

expected from you because of 

drinking? 

See above 

 

audit6 ...needed a first drink in the morning 

to get yourself going after a heavy 

drinking session? 

 

 

audit7 ...had a feeling of guilt or remorse 

after drinking? 

 

 

audit8 ...been unable to remember what 

happened the night before because 

you had been drinking? 

 

 

audit9 Have you or has someone else been 

injured as a result of your drinking? 

0= No 

2= Yes, but not in 

the last year 

4= Yes, during the 

last year 

 

audit10 Has a relative or friend, or a doctor or 

other health worker been concerned 

about your drinking or suggested you 

cut down? 

See above 

Control Variables 

Gender, race/ethnicity, age and marital status were selected as control variables. 

Controlling for these factors was expected to yield a more accurate picture of young 

adults’ alcohol use and associated readiness to change. The four control variables were 

derived and recoded directly from the demographic factors available in the InSight 
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dataset (See Table 5). Gender, race/ethnicity and marital status were dichotomized for 

purposes of the analysis while age was measured as a continuous variable. Referring back 

to Figure 7, arrows present direct paths between the control variables and the latent 

variables. Therefore, paths between latent variables and dependent variables represent the 

direct path coefficients after eliminating effects of the control variables.    

Table 5 

Construction of Control Variables 

Control 

variables                                                        

Indicators Descriptions: 

 

Answer options 

Gender Male What is your gender? 1: Male 

0: Other 

Hispanic/ 

Latino 

Hisp_Latino 

 

Are you Hispanic or Latino? 1: Hispanic/Latino 

0: Other 

African 

American 

AFA 

 

What is your race? 1: African 

American 

0: Other 

Caucasian White What is your race? 1: White 

0: Other 

Age Age What is your age? 18-29 (group 1) 

30-60 (group 2) 

Marital 

status 

Married What is your marital status? 1: Married 

0: Other 

ANALYSIS 

 Data analysis for this study was conducted in five major phases. The first phase 

consisted of data cleaning where item responses such as “-1 Not applicable” and “D- Do 

not know” were recoded as missing data. Exclusion of these cases was expected to make 

very little difference in terms of the model fit and path coefficients due to the study’s 

large sample and relatively high response rate. Second, confirmatory factor analysis was 
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performed on the measurement models to validate their theoretical structures and model 

fit. The third phase included testing the fit of the complete conceptual model to the data. 

Although SEM uses Chi² statistics to evaluate “goodness of fit” of the model data, Chi² is 

very sensitive to large sample size. Therefore, two other fit indices, the Comparative Fit 

Index (CFI) and the Root Mean Square Error of Approximation (RMSEA), were used to 

supplement the results of model fit. In the fourth phase, the study’s single-group 

hypotheses were tested by examining the pathways of readiness to change within the 

young and middle adult groups. Finally, a multiple group analysis was conducted to 

examine the structural invariance between the hypothesized models for the young and 

middle adults.  

Reports on these data analysis steps as well as specifications of path estimates are 

presented in further detail in Chapter IV. The following sections describe the SEM data 

analysis plans including; model-fit testing, post hoc analysis, multiple group analysis and 

considerations of appropriate sample size.    

SEM Analysis 

This study used a confirmatory approach to SEM. That is to say, the hypothesized 

relations among all variables in the model are grounded in theory and/or empirical 

research (Bryrne, 2001). Using AMOS (17.0), the hypothesized measurement  

model (Figure 7) tested the relationships between the combinations of latent  

variables in order to test pathways of readiness to change alcohol use. AMOS (17.0) is 

the most current software version and is known for its user-friendly graphical interface 

which offers an easy way of specifying structural models (Kline, 2004). Multiple 

goodness of fit statistics are available for determining whether or not the proposed model 
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fits the data (Byrne, 2001). The hypothesized model for this study was assessed by three 

fit indices: the Minimum Discrepancy (CMIN) or Chi², the Comparative Fit Index (CFI), 

and the Root Mean Square Error of Approximation (RMSEA). CMIN, degrees of 

freedom, and associated p-values were used to determine the overall model-fit. These 

three criteria were chosen based on their support from the literature as important indices 

for measuring fit (Byrne, 2001; Sugawara & MacCallum, 1993). 

When running a structural equation model, a non-statistically significant CMIN 

indicates that there is a good model fit. If the CMIN indicates that the Chi² is statistically 

significant, the model fit is considered not entirely adequate. However, the Chi² statistic 

is sensitive to sample size, i.e., larger samples have been shown to produce a significant 

Chi² statistic regardless of whether the model shows a good fit to the data (Joreskog & 

Sorbom, 1993); therefore, the CFI and RMSEA are often used to supplement the CMIN. 

CFI is derived from a comparison between the hypothesized model and a restricted 

version of the model called the independence model, where all correlations among 

variables equal zero. Fit measures range between zero and one with a CFI of .95 or higher 

indicating superior fit (Hu & Bentler, 1999). The RMSEA tests the hypothesized model 

to an optimally fit population model and is recognized as one of the most informative 

criteria in structural modeling (Byrne, 2001). RMSEA values less than .05 indicate a 

good fit, values between .05 and .08 indicate reasonable errors (moderate fit), values 

between .08 and .1 indicate a mediocre fit, and those greater than .1 indicate poor fit 

(Brown & Cudeck, 1993; MacCallum, Browne, & Sugawara, 1996). 
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Post Hoc Analyses 

In order to enhance understanding of results from the path analyses, post hoc 

analyses were conducted using Baron & Kenny’s method of mediation testing (Baron & 

Kenny, 1986). Steps include first conducting a bivariate analysis to measure the direct 

effect between two variables of interest. Next, the strength of the indirect pathway 

including the mediation variable is measured for statistical significance. Finally, the 

strength of the initial direct path is re-measured following the inclusion of the mediating 

variable. A decrement in the value of the direct path following the inclusion of a 

mediating variable is indicative of a significant mediating effect. 

Multiple Group Analysis 

Multiple group analysis in structural equation modeling is useful because it 

compares multiple samples (e.g., young adults vs. middle adults) across the same 

measurement and path model. Therefore, one can test whether targeted groups meet the 

assumption that they are structurally equivalent by examining whether different sets of 

variances, means and path coefficients are invariant (Division of Statistics and Scientific 

Compution, 2011). In the current study, particular attention was given to testing the 

pathways of readiness to change alcohol use between young and middle adults.  

The multiple group analysis began by first testing for the overall structural model 

invariance between the two groups (young and middle adults). This procedure involves 

analyzing both groups simultaneously and comparing a freely estimated model against a 

fully constrained model. A decrement in fit, as determined by a significant change in the 

Chi
2
 when fully constraining all parameters in the model, would indicate that not all 

parameters between the two groups are structurally equivalent. Assuming the groups are 

found to be different as indicated by a significant change in Chi
2
, pathways are labelled 
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and parameters are constrained equal one at a time in a hierarchical manner for specific 

tests of parameter invariance. Those parameters found to be group-invariant (similar) 

continue to be constrained as each new parameter is tested. As each constraint is tested 

individually, those parameters found to be group-non invariant (dissimilar) are freed and 

the model is retested (Byrne, 2001). Thus, multi group analysis involves the testing of a 

series of increasingly restrictive parameters and path coefficients in order to identify 

differences between groups.  

Sample Size and Missing Data 

Sample size is of particular importance given SEM’s reliance on adequate power 

and model fit. To have confidence in the goodness of fit tests, experts suggest that a 

sample size of 100 cases is required with 200 being better when a model has two to four 

factors (Hoyle, 1995; Loehlin, 2004). In the current study, young adults comprised the 

smallest group with 1,326 subjects and therefore, sample size was not expected to be a 

concern. Regarding missing data, AMOS uses a procedure known as Full Information 

Maximum Likelihood (FIML) (Division of Statistics and Scientific Computation, 2011). 

A number of investigators have shown that FIML outperforms most common methods of 

handling missing data, including listwise and pairwise data deletion (Joreskog & Sorbom, 

1993). For this study FIML was the primary method of handling missing data. However, 

listwise deletion was also used to eliminate any cases missing responses for the 

dependent variable RR. This ensured that 100% of the cases included in the study had 

data for the RR variable. Finally, Chi² and T-tests were performed in order to test for 

non-random patterns between the study sample and the cases which were deleted due to 

missing data. 
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CHAPTER IV 

RESULTS 

 

This chapter presents the results of the data analyses. The chapter begins with a 

review of the important steps that were taken to develop the final structural equation 

model (Figure 7) and is concluded with the final test results. Results presented in this 

chapter include: 1) a comparison of the young and middle adult groups prior to listwise 

deletion, 2) a comparison of the sample which was deleted from the study due to missing 

data with the sample which was retained, 3) SEM confirmatory factor analyses on the 

measurement models to test their fit with the sample data, 4) examination of the complete 

model structure with multiple fit indices, 5) results of the SEM analyses which addressed 

the study’s major research questions, 6) results of post hoc analyses, and finally, 7) 

results from the multiple group analysis.  

YOUNG AND MIDDLE ADULT GROUP COMPARISION OF DEMOGRAPHIC 

CHARACTERISTICS AND KEY MEASURES 

 

A comparison of the two groups initially discussed in Figure 6 revealed an equal 

distribution of males and females in the young and middle adult groups however, the 

similarities ended there. The middle adult group was less likely to be Hispanic/Latino 

(56.7% vs. 32.2%, p <.001), more likely to be Black (22.3% vs. 39.0%, p <.001) and 

more likely to be White (18.1% vs. 26.3%, p <.001) than the young adult group. In 

addition, the middle adult group was more likely to be married (22.1% vs. 31.9%,             

p <.001), have higher emotional distress (mean= 10.0 vs. 11.1, p <.001), more severe 

alcohol problems (mean= 15.3 vs. 17.3, p <.001) and higher readiness to change (mean= 

5.7 vs. 6.5, p <.001). Further, the differences between the two age groups were in an 

unexpected direction. According to maturing out theory (Winick, 1962), middle adults 
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were expected to show less severe alcohol problems as measured by the AUDIT, and less 

emotional distress as measured by the K6, than their young adult counterparts (See Table 

6). 

Table 6 

Comparison of Young and Middle Adult Demographic Characteristics and Key 

Measures 

 Young adults  

(ages 18-29)  

n= 1,326 

Middle adults  

(ages 30-60) 

n= 4,933 

Chi² or 

 T-Test  

p-value 

Gender 

  Male 

  Female 

 

77.7% 

22.3% 

 

78.5% 

21.5% 

 

.548 

Age Mean= 24.3 

(SD= 3.21) 

Mean= 44.4 

(SD= 7.94) 

<.001 

Race/ethnicity 

  Hispanic/Latino 

  African American 

  White non- 

   Hispanic 

 

56.7% 

22.3% 

18.1% 

 

32.2% 

39.0% 

26.3% 

 

<.001 

<.001 

<.001 

Married 22.1% 31.9% <.001 

K6 total Mean= 10.0 

(SD= 5.78) 

Mean= 11.1 

(SD= 6.43) 

<.001 

AUDIT total Mean= 15.3 

(SD= 7.40) 

Mean= 17.2 

(SD= 8.68) 

<.001 

Readiness ruler Mean= 5.7 

(SD= 3.88) 

 

Mean= 6.5 

(SD= 3.82) 

<.001 

The K6 is a brief screening tool for non-specific psychological distress. Clinical referral point is ≥ 19. 

AUDIT, Alcohol Use Disorders Identification Test. Excessive drinking is ≥ 8. 

Missing data were excluded from each analysis. The number missing cases was 26 for Gender, 294 

for K6, and 380 for Readiness Ruler. All other variables had 0 missing data. 

Chi² tests were performed on categorical data and Independent Samples T-Tests were performed on 

quantitative data. 

 

In order to gain a better understanding of the differences in mean AUDIT scores 

between the young and middle adult groups, subjects were categorized into nine age 
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groups ranging from ages 18-20 to 55 +. In accordance with maturing out theory, Figure 

8 below demonstrates a decline in severity of alcohol problems following a peak after the 

age 39 (between the ages of 40 and 44). Interestingly, this peak was later than expected 

based on trends in epidemiological data indicating peak heavy alcohol use occurring 

between the ages of 21 and 25 (SAMHSA, 2010b). One potential explanation for the 

difference in these numbers may relate to the focus of measurement (i.e. heavy drinking 

vs. alcohol problem severity). It seems plausible that alcohol problem severity, as 

measured by the AUDIT may manifest itself as a consequence of heavy drinking and 

therefore, occur later chronologically. Delay in peak alcohol problem severity may also 

be partly explained by longitudinal studies by Caetano and Kaskuta’s (1995) where 

minorities were found to report delays in age of peak use which persisted into later 

adulthood. 

Figure 8 

Study Sample Drinking Problem Severity Trends by Age 
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MISSING DATA AND LISTWISE DELETION 

 A total of 6,259 subjects remained available for the study after inclusion criteria 

were considered. From this sample 380 (6.1%) had missing data for the dependent 

variable RR and were eliminated from the study leaving a final total of 5,879 subjects. 

This final sample was comprised of 1,256 young adults and 4,623 middle adults. 

According to Hair and colleagues, missing data under 10 percent can generally be 

ignored (Hair, Black, Banin, & Anderson, 2010). Despite this recommendation Chi² and 

T-tests were performed on the variables from the hypothesized model in order test for 

non-random patterns between the final study sample and the sample of deleted cases. 

Results are illustrated in Table 7. 
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Table 7 

Tests for Non-Random Patterns in Deleted Cases for Readiness Ruler 

 Study sample   

n= 5,879 

Deleted cases  

n= 380 

Chi² or  

T-Test  

p-value 

Gender 

  Male 

  Female 

 

78.4% 

21.6% 

 

77.7% 

22.3% 

 

.766 

Age Mean= 40.1 

(SD= 10.93) 

Mean= 41.4 

(SD= 10.7) 

.577 

Race/ethnicity 

  Hispanic/Latino 

  African American 

  White-non- 

   Hispanic 

 

37.9% 

35.0% 

24.5% 

 

30.0% 

42.6% 

25.3% 

 

<.01 

<.01 

.744 

Married 30.0% 27.4% .278 

K6 total Mean= 10.94 

(SD= 6.34) 

Mean= 10.33 

(SD= 5.82) 

<.05 

AUDIT total Mean= 16.81 

(SD= 8.47) 

Mean= 16.40 

(SD= 8.29) 

.470 

The K6 is a brief screening tool for non-specific psychological distress. Clinical referral point is ≥ 19. 

AUDIT, Alcohol Use Disorders Identification Test. Excessive drinking is ≥ 8. 

26 cases for Gender were not included due to missing data. All other values had 0 missing data. 

Chi² tests were performed on categorical data and Independent Samples T-Tests were performed on 

quantitative data. 

 

 Results from the tests for non-randomness did indicate potential systematic bias 

on three variables. Hispanic/Latino subjects were more likely to be included in the final 

study sample (37.9% vs. 30.0%, p <.01), whereas African American subjects were more 

likely to be eliminated (35% vs. 42.6%, p <.01). In addition, subjects with higher 

emotional distress as measured by the K6 screening tool were also more likely to be 

included in the final study sample (10.9% vs. 10.3%, p <.05). Although statistically 

significant, the difference in the K6 results had no practical meaning with both being 
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substantially below the mental health referral threshold score of ≥ 19. In general, data 

missing not at random can bias statistical estimates and therefore, these results will limit 

generalizability (Howell, 2009). 

PRELIMINARY ANALYSES WITH THE MEAUSREMENT MODELS 

Prior to testing the hypotheses for the overall structural equation model indicated 

in Figure 7, it was imperative to first conduct confirmatory factor analyses on the 

measurement instruments to validate their theoretical structures and model fit. If the 

measurement instruments were found to have poor fit and not support their theoretical 

underpinnings, then interpretation of the overall structural equation model would be 

compromised. As noted above, the measurement instruments were assessed by three fit 

indices; the CMIN or Chi², the CFI, and RMSEA. CMIN, degrees of freedom, and 

associated p-values were used to determine the overall model-fit. Factor analyses on the 

K6 and AUDIT screening tools were first performed with the young adult group and then 

the middle adult group. 

K6 

 Confirmatory factor analysis was performed with the young adult sample to 

measure the validity and fit of the K6 measurement instrument. All six question items 

(K6a - K6f) were included in the analysis with the anticipation that results would support 

prior findings indicating the K6 to have one primary factor (Kessler, et al., 2010). In 

addition, confirmatory factor analysis with AMOS 17.0 requires there to be no missing 

data in the items from the measurement instrument. In light of these requirements, 

listwise deletion was used to exclude 54 cases (4.3%) from the young adult sample which 
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had missing responses on the K6. This resulted in a total n= 1,202. Figure 9 below 

depicts the single factor CFA model for the K6. 

Figure 9 

Young Adult Single Factor CFA Model for the K6 

 

K6- Screening tool for non-specific psychological distress 

The parameter for k6d was fixed to 1 

 

 The CMIN (Chi²) and its associated p-value were used to determine the overall 

model-fit. A non-significant Chi² (p >.05) indicates a good fit. Results from the initial 

factor analysis indicated a statistically significant p-value (<.001) with an elevated 

Chi²/Degrees of Freedom ratio (CMIN/DF) of 18.08, a CFI value of .960 indicating 

superior fit and a RMSEA value of .119 indicating poor fit. As noted in the Methodology 

section, elevated CMIN/DF numbers are common when using large sample sizes 

however, the poor RMSEA value indicated that some modifications in the model were 

needed in order to establish a fit more representative of the sample data.  

Model modifications can be conducted by examining the Modification Indices 

(MI) in the AMOS output for elevated values, indicating correlations between error terms 

(ovals in Figure 9). MI’s represent the expected drop in overall Chi² value for each fixed 
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parameter if allowed to be freely estimated (Byrne, 2001). Examination of the K6 

measurement models MI’s indicated correlated errors between three pairs of items; eK6a 

& eK6c, eK6a & eK6d, and eK6b & eK6e. According to Byrne (2001), correlated errors 

can occur when there is a high degree of overlap in item content. This appeared to be a 

plausible explanation given the similarity between K6 question stems (i.e. How often do 

you feel nervous? How often do you feel restless or fidgety?). To conduct these 

modifications, covariances (double-arrowed lines) were added to the model by 

connecting the error terms thus, allowing correlation measurement between the two (See 

Figure 10). 

Figure 10 

Young Adult Single Factor K6 CFA Model with Standardized Correlations 

 

 Review of the fit indices in Table 8 demonstrates substantial improvement in 

measurement of overall fit. Although, the Chi² remained significant (p <.01), the 

CMIN/DF was reduced to 3.846, the CFI increased to .996 and the RMSEA decreased to 
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.049 thus, demonstrating support for the K6 model. These results support the single factor 

structure of the K6 while demonstrating strong fit with the sample data. 

Table 8 

Results of the Young Adult K6 Measurement Model Fit 

 Chi² DF P-value CMIN/DF CFI RMSEA 

Default 

model 

23.075 6 <.01 3.846 .996 .049 

 

According to Kline (2004), results of a CFA should also include examining the 

factor loadings for the latent variable. Factor loadings are the paths that connect the latent 

variable (circle) to the indicator variables (rectangles) in Figure 10. Conceptually, these 

paths represent causal effects of the latent variable on the indicator, that is, the degree to 

which the latent variable is reflected in the scores of that indicator (Kline, 2004). In 

general, interpretation of factor loadings should be guided by theory rather than by 

arbitrary cutoffs, however, this study has incorporated Hair and colleagues guideless that 

factor loadings >.6 are “high” and <.4 are “low” to assist in the interpretation of results 

(Hair, Jr.l Anderson, Tatham, & Black, 1998). A quick review of the standardized factor 

loadings in Figure 10 confirms that all measures are “high” thus, lending support to their 

value in the measurement model. Additional information on the factor loadings including 

their nonstandardized values and critical ratios are presented in Table 9. Critical Ratios 

above 1.96 represent a statistically significant coefficient at the .05 level.  
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Table 9 

Unstandardized Factor Loadings and Critical Ratios for the Young Adult K6 

Measurement Model 

 

 Factor loading 

(Critical ratio) 

K6a ← K6 Total .961*** 

(25.154) 

 

K6b ← K6 Total 1.123*** 

(28.350) 

 

K6c ← K6 Total .922*** 

(22.510) 

 

K6d ← K6 Total            1.000 

        

K6e ← K6 Total .707*** 

(20.076) 

 

K6f ← K6 Total 1.008*** 

(28.011) 

 
*** p <.001 

n= 1,202 

The parameter for K6d ← K6 Total was fixed to 1 

 

AUDIT 

 Similar to the K6, CFA was also performed on the AUDIT drinking questionnaire 

in order to test the validity and fit of the measurement model with the young adult data 

sample. All 10 question items were included in the analysis with the anticipation that 

results would support prior findings indicating the AUDIT to have a two-factor construct 

(Doyle, et al., 2007; Shields, et al., 2004; von der Pahlen, et al., 2008). Listwise deletion 

was used to exclude 25 cases (2.0%) from the young adult sample resulting in a total       

n= 1,231. Figure 11 below depicts the two-factor CFA model for the AUDIT. 
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Figure 11 

Young Adult Two-Factor CFA Model for the AUDIT 

AUDIT- Screening tool hazardous and harmful drinking 

The parameters for audit1 and audit7 were fixed to 1 

 

 CMIN and its associated p-value were used to determine the overall model-fit. 

Results from the initial factor analysis indicated a statistically significant CMIN of 

333.61 (p-value <.001), a CMIN/DF of 9.812, a CFI value of .902 indicating inadequate 

fit and a RMSEA value of .085 indicating poor fit. These results indicated an overall 

inadequate fit with the data sample and suggested the need for modifications to the 

model.  

Similar to the K6, the MI’s in the AMOS output were examined for elevated 

values indicating correlations between error terms. Correlated errors where identified 

between two pairs of items; e Aud 1 & e Aud 2, and e Aud 7 & e Aud 10. Once again it 

seemed reasonable to believe that this phenomenon was resulting from similarity between 

questions (i.e. How often do you have drinks containing alcohol? and How many drinks 

of alcohol do you have on a typical day when you are drinking?). To conduct these 

modifications, covariances (double-arrowed lines) were added to the model by 
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connecting the error terms thus, enabling correlation measurement between the two (See 

Figure 12). 

Figure 12 

Young Adult Two-Factor AUDIT CFA Model with Standardized Correlations 

Review of the fit indices in Table 10 demonstrates substantial improvement in 

 measurement of overall fit. Although, the Chi² remained significant (p <.001), the 

CMIN/DF was reduced to 4.370, the CFI increased to .965 and the RMSEA decreased to 

.052 thus, demonstrating relatively strong fit for all measures. These results support the 

two-factor structure of the AUDIT while demonstrating good fit with the sample data. 

Table 10 

Results of the Young Adult AUDIT Measurement Model Fit 

 Chi² DF P-value CMIN/DF CFI RMSEA 

Default 

model 

139.854 32 <.001 4.370 .965 .052 

 

Factor loadings for the AUDIT were also tested. A review Figure 12 reveals two 

standardized factor loadings with clearly low correlations (Consequence Severity to both 

audit 9 and audit 10). Based on the adequate fit statistics obtained through modifications 
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to the error correlates, it was decided to retain questions nine and 10 in order to maintain 

the integrity of the measurement instrument. Additional information on the factor 

loadings including their nonstandardized values and critical ratios are presented in Tables 

11 and 12.  

Table 11 

Unstandardized Factor Loadings & Critical Ratios for the Young Adult AUDIT 

Measurement Model: Drinking Severity 

 

 Factor loading 

(Critical ratio) 

Drk svr ← Aud 1 1.000 

 

 

Drk svr ← Aud 2 1.610*** 

(12.466) 

 

Drk svr ← Aud 3 1.623*** 

(12.535) 

 
*** p <.001 

n= 1,231 

Drk svr- Drinking Severity, Aud- Audit 

The parameter for Drk svr ← Aud 1 was fixed to 1 
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Table 12 

Unstandardized Factor Loadings & Critical Ratios for the Young AUDIT Measurement 

Model: Consequence Severity 

 

 Factor loading 

(Critical ratio) 

Con svr ← Aud 4 1.353*** 

(12.536) 

 

Con svr ← Aud 5 1.353*** 

(20.081) 

 

Con svr ← Aud 6 1.112*** 

(19.354) 

 

 Con svr ← Aud 7            1.000 

        

 Con svr ← Aud 8 .905*** 

(17.727) 

 

 Con svr ← Aud 9 .429*** 

(7.045) 

 

 Con svr ← Aud 10 .503*** 

(7.544) 

 
*** p <.001 

n= 1,231 

Con svr- Consequence severity, Aud- Audit 

The parameter for Con svr ← Aud 7 was fixed to 1 
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Synopsis of Preliminary Measurement Model Analyses with the Middle 

Adult Study Sample 

 

All of the steps listed above were replicated for the middle adult study sample. As 

depicted in Table 13, factor analysis indicated adequate fit for both the K6 and AUDIT 

screening tools (Brown & Cudeck, 1993).  

Table 13 

Results of the K6 and AUDIT Measurement Models Fit for Middle Adults 

 Chi² DF P-value CMIN/DF CFI RMSEA 

K6 

default 

model 

 

154.503 6 <.001 25.751 .990 .075 

AUDIT 

default 

model 

 

426.149 32 <.001 13.317 .973 .052 

226 (5%) cases were listwise deleted from the K6 due to missing data 

100 (2%) cases were listwise deleted from the AUDIT due to missing data 
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Similarly, factor loadings for both the K6 and AUDIT also demonstrated adequate 

correlations. Additional information on the factor loadings including their 

nonstandardized values and critical ratios are presented in Tables 14, 15, & 16 below. 

Table 14 

Unstandardized Factor Loadings and Critical Ratios for the Middle Adult K6 

Measurement Model 

 

 Factor loading 

(Critical ratio) 

K6a ← K6 Total .907*** 

(48.626) 

 

K6b ← K6 Total 1.119*** 

(57.568) 

 

K6c ← K6 Total .889*** 

(44.812) 

 

K6d ← K6 Total            1.000 

        

K6e ← K6 Total .781*** 

(43.345) 

 

K6f ← K6 Total 1.023*** 

(56.676) 

 
*** p <.001 

n= 4,397 

The parameter for K6d ← K6 Total was fixed to 1 
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Table 15 

Unstandardized Factor Loadings & Critical Ratios for the Middle Adult AUDIT 

Measurement Model: Drinking Severity 

 

 Factor loading 

(Critical ratio) 

Drk svr ← Aud 1 1.000 

 

 

Drk svr ← Aud 2 2.240*** 

(22.342) 

 

Drk svr ← Aud 3 3.106*** 

(25.392) 

 
*** p <.001 

n= 4,523 

Drk svr- Drinking Severity, Aud- Audit 

The parameter for Drk svr ← Aud 1 was fixed to 1 
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Table 16 

Unstandardized Factor Loadings & Critical Ratios for the Middle Adult AUDIT 

Measurement Model: Consequence Severity 

 

 Factor loading 

(Critical ratio) 

Con svr ← Aud 4 1.306*** 

(44.105) 

 

Con svr ← Aud 5 1.147*** 

(43.345) 

 

Con svr ← Aud 6 1.059*** 

(39.559) 

 

 Con svr ← Aud 7            1.000 

        

 Con svr ← Aud 8 .866*** 

(39.098) 

 

 Con svr ← Aud 9 .451*** 

(20.063) 

 

 Con svr ← Aud 10 .285*** 

(11.384) 

 
*** p <.001 

n= 4,523 

Con svr- Consequence severity, Aud- Audit 

The parameter for Con svr ← Aud 7 was fixed to 1 

 

MODEL VALIDATION: MODEL FIT 

 After establishing adequate fit indices for the measurement models, the next step 

was to test the fit for the complete structural equation model (Figure 13). Once again the 

CMIN, the CFI, and RMSEA were used as the fit indices to determine overall fit with the 

sample data. Table 17 shows the results of the model fit tests for the complete structural 

equation model. Based solely on Chi² statistics, the results once again indicated lack of 
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satisfactory model fit. However, because Chi² tests are sensitive to making type II errors 

with larger samples, the CFI and RMSEA tests were used as additional measures to 

determine the model fit. The CFI values were .959 for young adult group and .969 for the 

middle adult group. Both exceeded .95 indicating that the structural model adequately 

represented the constructs of emotional distress, drinking severity, consequence severity 

and readiness to change alcohol use. The RMSEA values were .043 and .041 respectively 

which also indicated a good fit (<.05). Therefore, it is fair to conclude that the structural 

equation model fits the data well.  

Table 17 

Results of Complete Structural Equation Model Fit 

Default model 

 

Chi² DF P-value CMIN/DF CFI RMSEA 

Young adults 

(n= 1,256) 

 

627.634 187 <.001 3.356 .959 .043 

Middle adults 

(n= 4,623) 

1610.443 187 <.001 8.612 .969 .041 

 

Young adults (ages 18-29), Middle adults (ages 30-60) 

 

MODEL STRUCTURE: PATH COEFFICIENTS 

 Figure 13 presents the final structural model for the young adult group while 

Figure 14 illustrates the final structural model for middle adult group. Models are 

depicted with their standardized regression correlations above each pathway. 
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Figure 13 

Young Adult Full Model with Standardized Regression Correlations 

n= 1,256 

Young Adult (ages 18-29), AFA- African American, Ready Alch- readiness to change alcohol use 
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Figure 14 

Middle Adult Full Model with Standardized Regression Correlations 

n= 4,623 

Middle Adult (ages 30-60), AFA- African American, Ready Alch- readiness to change alcohol use 

 

 Tables 18 and 19 list the unstandardized structural coefficients, level of 

significance and effect sizes from the models presented above. An effect size is a 

descriptive statistic that conveys the estimated magnitude of a relationship (Kline, 2005). 

The rule of thumb for interpreting effect sizes in the social sciences is: values <.1 indicate 

a small effect size, values around .3 indicate a medium effect size, and values >.5 indicate 

a large effect size (Cohen, 1988). 
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Table 18 

 

Unstandardized Structural Model Coefficients for Young Adults 

 Dependent variables 

Independent 

variables 

Emotional 

distress 

Drinking 

severity 

Consequence 

severity 

Readiness to 

change 

Male         -.490*** 

     (-7.155) 

medium 

 

.103* 

(2.429) 

small 

-.001 

        (-.024) 

        -.569* 

     (-2.154) 

small 

Hispanic/Latino -.211 

(-1.319) 

 

       -.006 

      (-.063) 

         - .013 

         (-.095) 

       1.634** 

(2.709) 

medium 

 

African American -.039 

 (-.232) 

 

      -.143 

(-1.424) 

         - .044 

(-.315) 

       1.492* 

    (2.377) 

medium 

 

White           .337* 

      (2.005) 

medium 

           

   -.005 

        (-.051) 

 .155 

       (1.107) 

         .902 

      (1.416) 

Age   .002 

(.195) 

 

          .020***                                  

   (3.589) 

medium 

 

         .019** 

(2.566) 

small 

-.002 

     (-.049) 

Married         -.072 

   (-1.080) 

 

       -.082* 

      (-1.980) 

small 

 

         - .035                             

        (-.624) 

       -.043 

     (-.166) 

Emotional distress  .122*** 

(5.807) 

medium 

 .287*** 

         (9.373) 

medium 

 

     -.017 

        (-.120) 

 

Drinking severity 

 

             .756*** 

(10.086) 

medium 

        -.004 

     (-.015)       

 

Consequence 

severity 

 

    

 

         1.821*** 

      (9.273)   

medium 

 
n= 1,256,  

Young adults- ages 18-29 

* = <.05, ** = <.01, *** = <.001 

Cohen’s criteria for effect size- < .10 is small; +/- .30 is medium; and >.5 is large 
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Table 19 

 

Unstandardized Structural Model Coefficients for Middle Adults 

 Dependent variables 

Independent 

variables 

Emotional 

distress 

Drinking 

severity 

Consequence 

severity 

Readiness to 

change 

Male         -.298*** 

     (-7.578) 

medium 
 

.185*** 

(9.565) 

medium 

-.043 

       (-1.369) 

        -.216 

     (-1.604) 

Hispanic/Latino -.389*** 

(-3.717) 

medium 
 

       .075 

      (1.517) 

         - .065 

         (-.790) 

       -.371 

 (-1.050) 

African American -.224* 

 (-2.152) 

medium 
 

      -.032 

(-.640) 

         - .101 

(-1.228) 

        -.231 

    (-.658) 

White           .290** 

      (2.751) 

medium 
           

   .123* 

        (2.456) 

medium 

 .059 

       (.709) 

       -.612 

     (-1.717) 

Age   -.010*** 

(-5.006) 

small 
 

        -.001                                  

   (-1.522) 

         -.002 

(-1.128) 

.013 

     (1.913) 

Married         -.189*** 

      (-5.303) 

small 

 

       -.053** 

      (-3.146) 

small 
 

         - .026                             

        (-.908) 

       .017 

     (.139) 

Emotional distress  .110*** 

(12.897) 

medium 

 .374*** 

         (23.158) 

medium 
 

     .080 

        (1.150) 

 

Drinking severity 

 

            1.149*** 

(22.343) 

strong 
 

        .711*** 

     (-3.976)       

small 

Consequence 

severity 

 

    

 

         .974*** 

      (9.997) 

medium 

n= 4,623 

* = <.05, ** = <.01, *** = <.001 

Middle adults- ages 30-60 

Cohen’s criteria for effect size- < .10 is small; +/- .30 is medium; and >.5 is large 
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HYPOTHESES RESULTS: SINGLE GROUP ANALYSIS 
 

 This section provides a comprehensive review of the single group analysis 

hypotheses results. Table 20 below serves as a reference tool for reviewing these results. 
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Table 20 

 

Summary of Single Group Hypotheses Results 

  Hypothesis Target group P< Effect size 

H1 Age will be positively associated with… 

  drinking severity 

  consequence severity 

 

Young adults  

.01 

.001 

 

  .12 (medium) 

  .07 (small) 

H2 Age will be negatively associated with…  

  drinking severity 

  consequence severity 

 

Middle adults  

.128 

.259 

 

n/a 

H3 (a)  Being married will be negatively associated 

with… 

  drinking severity 

  consequence severity 

 

Young adults  

 

.05 

.533 

 

 

-.06 (small) 

n/a 

H3 (b)  Being married will be negatively associated 

with… 

  drinking severity 

  consequence severity 

 

Middle adults  

 

.01 

.364 

 

 

-.05 (small) 

n/a 

H4 Emotional distress will be positively associated 

with readiness to change 

 

Young adults 

 

 

.905 

 

n/a 

H5 Drinking severity will be positively associated 

with readiness to change 

 

Young adults  

.988 

 

n/a 

H6 Consequence severity will be positively 

associated with readiness to change 

 

Young adults  

.001 

 

  .41 (medium) 

H7 Emotional distress will be positively associated 

with… 

  drinking severity 

  consequence severity 

 

Young adults  

 

.001 

.001 

 

 

  .21 (medium) 

  .31 (medium) 

H8 Drinking severity will be positively associated 

with consequence severity 

 

Young adults  

.001 

 

  .47 (medium) 

H9 Females will demonstrate higher readiness to 

change alcohol use than males 

 

Young adults  

.05 

 

-.06 (small) 

RQ1 Is race/ethnicity associated with readiness to 

change in… 

  Hispanic/Latinos 

  African Americans 

  Whites 

 

Young adults  

 

.01 

.05 

.902 

 

 

  .21 (medium) 

  .16 (medium) 

n/a 

Cohen’s criteria for effect size- - < .10 is small; +/- .30 is medium; and >.5 is large 
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 Beginning with H1, Age will be positively associated with Drinking Severity and 

Consequence Severity within the young adult group, results indicated that Age was 

positively associated with both Drinking Severity (b= .020, p <.001) and Consequence 

Severity (b= .019, p <.01) for members of the young adult group. H2 stated that Age 

would be negatively associated with Drinking Severity and Consequence Severity within 

the middle adult group. Results did not support this hypothesis as there was no 

association identified between Age and Drinking Severity (b= -.001, p= .128), or Age and 

Consequence Severity (b= -.002, p= .259) for members of the middle adult group.  

In order to gain a better understanding of the relationship between these variables 

a post hoc analysis was conducted to test the mediation effect (Baron & Kenny, 1986) of 

Emotional Distress on Age and Drinking Severity, and Age and Consequence Severity 

for the middle adult group (Note, Figures 13 and 14 may be helpful in following the 

discussion on post hoc analyses). First, a bivariate analysis was conducted on Age and 

Drinking Severity (sum of AUDIT items 1-3) in order to determine if there was a 

significant relationship between the two variables when not influenced by a mediator. 

Results indicated a significant negative correlation (r= -.046, p <.01). Next, the Aroian 

Test Equation (Aroian, 1944/1977) was utilized to test the strength of the meditational 

path connecting Age to Emotional Distress, and from Emotional Distress to Drinking 

Severity. Results indicated a significant indirect path (b= -4.61, p< .001). Finally, 

measurement of the direct effect of Age on Drinking Severity was re-tested following the 

inclusion of the mediating variable Emotional Distress. The unstandardized effect 

became non-significant (b= -.001, p= .128) thus, supporting the meditational role of 

Emotional Distress.  
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Similar results were discovered when testing the relationship between Age, 

Emotional Distress and Consequence Severity (sum of AUDIT items 4-10). The results 

from the bivariate analysis between Age and Consequence Severity measured r= -.046,   

p < .01, while the cumulative indirect effect measured b= -4.89, p <.001. The direct effect 

of Age on Consequence Severity following inclusion of the mediator variable Emotional 

Distress measured b= -.002, p= .259 (See Table 19). Cumulatively, these results support 

to the role of Emotional Distress as a mediating factor between Age and Drinking 

Severity, and Age and Consequence Severity for the middle adult sample in this study. 

H3, speculating that being married would be negatively associated with Drinking 

Severity and Consequence Severity for both age groups, was partially supported. 

Membership in both young and middle adult groups demonstrated a negative association 

with being married and Drinking Severity (b= -.082, p <.05 and b= -.053, p <.01 

respectively). However, membership in both groups also demonstrated no association 

between being married and Consequence Severity (b= -.035, p= .533 and b= -.026,        

p= .364 respectively).  

In order to gain a better understanding of the relationship between these variables 

the mediation effect of Drinking Severity on Married and Consequence Severity was 

tested for both age groups. First, a point biserial analysis was conducted on Married and 

Consequence Severity within the young adult group in order to determine if there was a 

significant relationship between the two variables. Results indicated a significant 

negative correlation (r= -.074, p <.01). Next, the strength of the combined meditational 

path connecting Married to Drinking Severity, and Drinking Severity to Consequence 

Severity was tested. The strength of the combined path failed to reach the .05 statistical 
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threshold (b= -.062, p= .051) however, when the direct effect of Married on Consequence 

Severity was re-tested following the inclusion of the Drinking Severity variable, the 

unstandardized effect became non-significant (b= -.035, p= .533). These findings support 

the meditational role of Drinking Severity within the young adult group. 

Similar results were discovered with the middle adult group. The results from 

point bisearial analysis between Married and Consequence Severity measured r= -.089,   

p <.001, while the cumulative indirect effect measured b= -.061, p <.01. The direct effect 

of Married on Consequence Severity following inclusion of the mediator variable 

measured b= -.026, p= .364. Together, these results support the role of Drinking Severity 

as a mediating factor between Married and Consequence Severity in both the young and 

middle adult groups. 

Next, hypothesis H4 speculated that Emotional Distress would be positively 

associated with Readiness to Change alcohol use in young adults. Results failed to 

identify a positive association between Emotional Distress and Readiness to Change    

(b= -.017, p= .905) for members of the young adult group. Once again, a post hoc 

analysis was conducted to increase understanding of these results. The mediation effects 

of Drinking Severity and Consequences Severity on the relationship between Emotional 

Distress and Readiness to Change were tested.  

First, bivariate analysis was conducted between Emotional Distress (sum of K6 

items) and Readiness to Change revealing a statistically significant relationship in the 

absence of a mediator (r= .168, p <.001). Next, mediation testing for Drinking Severity 

was started however, was stopped prematurely when the pathway between Drinking 

Severity (mediator) and Readiness to Change failed to reach statistical significance      
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(b= -.004, p= .988). Significant pathways to and from the mediator are required for a 

successful meditational testing (Kenny, Kashy, & Cook, 2006). In comparison, no such 

concerns were evident when Consequence Severity was tested as a mediator. The 

cumulative indirect meditation pathway measured b= .52, p <.001. Further, when 

Consequence Severity was implemented as a mediator between Emotional Distress and 

Readiness to Change, the direct effect dropped to b= -.017, p <.120. Taken together, 

these findings indicate that the relationship between Emotional Distress and Readiness to 

Change is fully mediated by Consequence Severity in the young adult group. 

Continuing to H5, Drinking Severity was anticipated to be positively associated 

with Readiness to Change alcohol use for members of the young adult group however, 

results failed to support a relationship between these variables (b= -.004, p= .988). Given 

the positive association between Drinking Severity and Consequence Severity in H8, and 

between Consequence Severity and Readiness to Change in H6, bivariate tests were 

conducted to measure the mediation effect of Consequence Severity on these two 

variables. Results indicated a significant positive correlation between Drinking Severity 

and Readiness to Change (r= .187, p <.01) in the absence of a mediator. Next, the 

cumulative indirect effect for the mediation path for Consequence Severity was measured 

(b= 1.38, p < .001). Finally, the direct effect of Drinking Severity on Readiness to 

Change was re-tested following inclusion of the mediator Consequence Severity. Results 

indicated a drop in significance (b= -.004, p= .988). Taken together, these results indicate 

that Consequence Severity fully mediates the relationship between Drinking Severity and 

Readiness to Change for the young adult group in this study.  
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As noted above, H6 (Consequence Severity will be positively associated with 

Readiness to Change alcohol use for members of the young adult group) was confirmed 

(b= 1.821, p <.001). Additionally, H7 stating that Emotional Distress would be positively 

associated with Drinking Severity (b= .122, p <.001) and Consequence Severity (b= .287, 

p <.001) for members of the young adult group was also confirmed. In H8, Drinking 

Severity was predicted to be positively associated with Consequence Severity for 

members of the young adult group. This hypothesis was confirmed with a positive 

association measuring b= .756, p <.001. Finally, H9 was confirmed, with membership in 

the young adult female group predicting higher levels of Readiness to Change alcohol use 

than their male counterparts (b= -.569, p <.05). 

 In addition to the listed hypotheses, RQ1: Is race/ethnicity associated with 

readiness to change alcohol use in young adults was also tested during the single group 

analyses. Results indicated that membership in both Hispanic/Latino (b= 1.634, p <.01) 

and African American (b= 1.492, p <.05) young adult groups predicted higher levels of 

Readiness to Change when compared to other groups. Further, there was no similar 

association indentified between membership in the White, young-adult group when 

compared to other race/ethnic groups on Readiness to Change alcohol use. 

MULTIPLE GROUP TEST OF INVARIANCE RESULTS 

The following section describes the results from the multi-group tests of 

invariance. The results are presented chronologically in accordance with the steps taken 

to successfully complete the tests. The results are as follows: 1) baseline test of fit of the 

unconstrained structural model including both young and middle adult groups, 2) 

comparison of the results from step one with a similar model that has had all variances, 
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covariances and pathways constrained equal, 3) tests for invariance in the parameters of 

the measurement models, 4) tests for invariance in the latent and observed variables, and 

finally, 5) tests for invariance in the structure model paths. Prior to these tests all 

variances, covariances and pathways were renamed to assist in calculations. The 

structural equation model with adapted names is depicted below.  

Figure 15 

Example of Full Model with Renamed Variances, Covariances and Pathways 

 
ed- emotional distress, ds- drinking severity, cs- consequence severity, v_ed- variance for emotional 

distress, v_ds- variance for drinking severity, v_cs- variance for consequen 

ce severity, v_ready- variance for readiness to change 
  

The first step of a multi-group test for invariance is to test the fit of the 

hypothesized model across groups with all parameters allowed to freely estimate. This 

establishes the baseline to which all other tests of invariance are compared (Byrne, 2001). 

The results indicated a strong fit across the two groups with a CMIN = 2309.4 (p <.001), 

a CFI= .966 and a RMSEA= .028. Additional details are provided in Table 21. 
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Table 21 

Baseline Test of Fit of the Unconstrained Structural Model Across Groups 

Default model 

 

Chi² DF P-value CMIN/DF CFI RMSEA 

Hypothesized 

model (free) 

2238.164 374 <.001 5.984 .967 .029 

 

 Having established the fit of the two group model, the second step was to test the 

invariance across groups by constraining all parameters (pathways, variances, and 

covariances) to be equal and testing this constrained model against a freely estimated 

model. This comparison is important because it provides an initial indication of whether 

there are differences between the young and middle adult groups, and whether more 

detailed analysis is warranted. Results from this test are presented in Table 22. 

Comparison of the Chi² (X²) values yielded a change in Chi² of 469.112 (p <.001) with 

67 degrees of freedom. This decrement in fit indicated significant differences, or non-

invariance between the two groups and the need for further analysis. 

Table 22 

Invariance Testing of Baseline Structural Equation Models 

Measurement model Constraints X
2 

DF       X
2
    DF P< 

Hypothesized model 

(free) 

 2238.164 374    

Hypothesized model 

(fully constrained) 

All variance, covariances and 

path loadings 

2707.276 441 469.112 67 .001 

 Step three necessitated repeating a similar process to step two however, with 

specific focus on the measurement models (Table 23). An initial test with all factor 

loadings from the measurement models revealed non-invariance at the factor loadings 

level with a change of Chi² of 88.770 (p <.001). In response, a systematic process for 
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testing all factor loadings was initiated. First, all factor loadings were freed except for 

those assigned to Emotional Distress. Testing the factor loadings on Emotional Distress 

revealed the groups to be invariant with a change in Chi² equaling 10.081 (p= .073). 

Leaving Emotional Distress constrained, the factor loadings for Drinking Severity were 

then constrained and tested across groups. Results revealed non-invariance between the 

factor loadings for the two groups (∆Chi²= 17.360, p <.05), indicating the need to test 

each factor loading individually. Individual testing revealed non-invariance between the 

factor loadings for both Drinking Severity (ds) to audit (a)2 (∆Chi²= 14.498, p <.05), and 

ds to a3 (∆Chi²= 17.335, p <.01). Leaving these two factors to estimate freely, the factor 

loadings for the measurement model Consequence Severity were then tested. Initial 

testing indicated non-invariance within the factors necessitating individual testing of the 

factor loadings (∆Chi²= 73.639, p <.05). Individual testing revealed non-invariance 

between the factor loadings for both Consequence Severity (cs) to a6 (∆Chi²= 55.770,     

p <.001), and cs to a10 (∆Chi²= 27.314, p <.01). Based on the non-invariance discovered 

in these factor loadings, their paths were also held unconstrained for the remainder of the 

invariance testing. 

 

 

 

 

 

 

 



98 
 

Table 23 

Invariance Testing of Measurement Models 

 
Measurement model Constraints X

2 
DF       X

2
    DF P< 

Hypothesized model 

(free) 

None 2238.164 374 NA NA NA 

Hypothesized model 

with all factor loadings 

constrained 

All factor loadings constrained 2318.934 387 88.770 13 .001 

 

Factor loadings for 

emotional distress 

ed a,b,c,e,f 2248.245 379 10.081 5 .073 

 

Factor loadings for 

drinking severity 

ds-a2,a3, ed (a,b,c,e,f) 2255.524 381 17.360 7 .05 

ds to a2 ds to a2, ed (a,b,c,e,f) 2252.662 380 14.498 6 .05 

ds to a3 ds to a3, ed (a,b,c,e,f) 2255.499 380 17.335 6 .01 

 

Factor loadings for 

consequence severity 

cs- a4,a5,a6,a8,a9,a10, ed 

(a,b,c,e,f) 

2311.803 385 73.639 11 .001 

cs to a4 cs to a4, ed (a,b,c,e,f) 2248.678 380 10.514 6 .105 

cs to a5 cs to a5,a4, ed (a,b,c,e,f) 2252.005 381 13.841 7 .054 

cs to a6 cs to a6, a4,a5, ed (a,b,c,e,f) 2293.934 382 55.770 8 .001 

cs to a8 cs to a8, a4,a5, ed (a,b,c,e,f) 2253.038 382 14.874 8 .062 

cs to a9 cs to a9, a4,a5,a8, ed (a,b,c,e,f) 2253.294 383 15.13 9 .087 

cs to a10 cs to a10, a4,a5,a8,a9, ed 

(a,b,c,e,f) 

2265.478 384 27.314 10 .01 

ed- emotional distress, ds- drinking severity, cs- consequence severity, a#-audit #, a,b,c,e,f- K6 items 
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 The fourth step of invariance testing is to test for differences in variance in the 

latent and observed variables. To meet this requirement, Emotional Distress (labeled as 

v_ed), Drinking Severity (labeled as v_ds), Consequence Severity (labeled as v_cs) and 

Ready Alch (labeled as v_ready) were tested (See Figure 15). From these items, only 

constraining the variance for Emotional Distress resulted in a statistically significant 

decrement in Chi² (43.203, p <.001) (See Table 24). 

Table 24 

Invariance Testing of Latent and Observed Variables 

 
Measurement 

model 

Constraints X
2 

DF       X
2
    DF P< 

Hypothesized model 

(free) 

None 2238.164 374 NA NA NA 

Emotional distress 

variance test 

v_ed, cs (a4,a5,a8,a9), ed (a,b,c,e,f) 2281.367 384 

 

43.203 10 

 

.001 

Drinking severity 

variance test 

v_ds, cs (a4,a5,a8,a9), ed (a,b,c,e,f) 2256.378 384 18.214 10 .051 

Consequence 

severity variance test 

v_cs, v_ds, cs (a4,a5,a8,a9), ed 

(a,b,c,e,f) 

2257.108 385 18.944 11 .062 

Readiness to change 

variance test 

v_ready, v_cs, v_ds,                      

cs (a4,a5,a8,a9), ed (a,b,c,e,f) 

2257.496 386 19.332 12 .081 

v_ds- variance for drinking severity, v_cs- variance for consequence severity, v_ready- variance for 

readiness to change, cs- consequence severity, a#- audit question, ed- emotional distress, a,b,c,e,f- K6 

items 
 

 The final step in a multi-group analysis of invariance is to test for differences in 

the path coefficients. A summary of results are presented in Table 25, while a 

comprehensive review of all path analysis results has been provided in the Appendix. 

Significant changes in the Chi² were found between Male (m) and Emotional Distress (1) 

(∆Chi²= 25.304, p <.05) and m and Drinking Severity (3) (∆Chi²= 25.169, p <.05). 
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Young and middle adult Hispanic/Latino (h) subjects were also found to share different 

associations with Readiness to Change (4) (∆Chi²= 29.852, p <.05). These differences 

were not apparent however, when testing African American and White groups. When 

Age was tested, the paths from Age to Drinking Severity (2) (∆Chi²= 49.509, p <.01), and 

Age to Consequence Severity (3) (∆Chi²= 43.563, p <.05) were found to be non-

invariant. However, all pathways associated with Marriage were found to be equivalent. 

In addition, young and middle adult groups were found to be non-invariant between 

Emotional Distress (1) and Consequence Severity (3) (∆Chi²= 47.969, p <.05), between 

Drinking Severity (2) and Consequence Severity (3) (∆Chi²= 59.812, p <.01) and 

between Consequence Severity (3) and Readiness to Change (4) (∆Chi²= 57.971, p <.01). 

Finally, a visual structural model depicting all statistically significant results is presented 

in Figure 16. 

 

 

 

 

 

 

 

 

 

 

 



101 
 

Figure 16 

Structural Model Depicting Non-Invariant Paths, Variances and Factor Loadings  

 
ed- emotional distress, ds- drinking severity, cs- consequence severity, v_ed- variance of emotional 

distress 
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Table 25 

 

Non-Invariant Pathways to Readiness to Change 

 
Pathway Constraints X

2 
DF       X

2
    DF P< 

Hypothesized model 

(free) 

None 2238.164 374 NA NA NA 

Male (m) to emotional 

distress (1) 

m to 1, v_ready, v_cs, v_ds, cs 

(a4,a5,a8,a9), ed (a,b,c,e,f) 

2263.398 387 25.234 13 .05 

Male (m) to drinking 

severity (2)  

m to 2, m-4,3, v_ready, v_cs, v_ds, 

cs (a4,a5,a8,a9), ed (a,b,c,e,f) 

2263.333 389 25.169 15 .05 

Hispanic/Latino to 

readiness to change (4) 

h to 4, h-1, m (4,3), v_ready, v_cs, 

v_ds, cs (a4,a5,a8,a9), ed (a,b,c,e,f) 

2268.016 390 29.852 16 .05 

Age to consequence 

severity (3) 

Age to 3, age (1,4), w (1,4,3,2), a 

(1,4,3,2), h (1,3,2), m (4,3), v_ready, 

v_cs, v_ds, cs (a4,a5,a8,a9), ed 

(a,b,c,e,f) 

2281.727 402 43.563 28 .05 

Age to drinking 

severity (2) 

age to 2, age (1,4), w (1,4,3,2), a 

(1,4,3,2), h (1,3,2), m (4,3), v_ready, 

v_cs, v_ds, cs (a4,a5,a8,a9), ed 

(a,b,c,e,f) 

2287.673 402 49.509 28 .01 

Emotional distress (1) 

to consequence severity 

(3) 

1 to 3, 1-2, married (1,4,3,2), age 

(1,4), w (1,4,3,2), a (1,4,3,2), h 

(1,3,2), m (4,3), v_ready, v_cs, v_ds, 

cs (a4,a5,a8,a9), ed (a,b,c,e,f) 

 

2286.133 407 47.969 33 

 

.05 

 

Drinking severity (2) to 

consequence severity 

(3) 

2 to 3, 1 (2,4), married (1,4,3,2), age 

(1,4), w (1,4,3,2), a (1,4,3,2), h 

(1,3,2), m (4,3), v_ready, v_cs, v_ds, 

cs (a4,a5,a8,a9), ed (a,b,c,e,f) 

2297.976 408 59.812 34 .01 

Consequence severity 

(3) to readiness to 

change (4) 

3 to 4, 2-4, 1 (2,4), married (1,4,3,2), 

age (1,4), w (1,4,3,2), a (1,4,3,2), h 

(1,3,2), m (4,3), v_ready, v_cs, v_ds, 

cs (a4,a5,a8,a9), ed (a,b,c,e,f) 

2296.135 409 57.971 35 .01 

1- emotional distress latent variable, 2- drinking severity latent variable, 3- consequence severity 

latent variable, 4- readiness to change, v_ds- variance for drinking severity, v_cs- variance for 

consequence severity, v_ready- variance for readiness to change, a#- audit question, ed- emotional 

distress, a,b,c,e,f- K6 items 

 

In conclusion, this chapter presented the results of the data analyses. The chapter 

began with a review of steps that were taken to develop the final sample and structural 
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equation model prior to testing it. Next, results from the confirmatory factor analyses 

with the measurement models were presented, along with the results of the multiple tests 

of fit which were conducted to examine the complete model structure. Then, the results of 

SEM analyses which addressed the study’s major research questions were presented 

along with their associated post hoc analyses. Finally, the chapter was concluded with the 

results of the multiple group analysis.  
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CHAPTER V 

DISCUSSION 

Excessive drinking, or alcohol use which causes substantial risk or harm to the 

individual or persons nearby, reduces mission readiness for the DoD through increased 

medical costs, judicial expenses and loss of manning hours (Babor, Higgins-Biddle, 

Saunders, & Monteiro, 2001). While young adults are responsible for a disproportionate 

number of these costs, there is limited knowledge about the drinking behavior of young 

military personnel and limited knowledge regarding the tools to change these behaviors.  

The primary aim of this study was to enhance understanding of predictors of 

readiness to change excessive drinking in young adults so as to optimize clinical care for 

military beneficiaries. More specifically, the proposed model tested research and theory-

based predictors of readiness to change alcohol use as well as key demographic 

characteristics believed to be valuable in understanding change. An additional goal of this 

study was to test differences between young and middle adult group pathways to 

readiness to change excessive drinking. Theory and recent research lend support to 

differences between these groups in key components of readiness to change. Enhanced 

understanding of these differences is believed be helpful in tailoring care for military 

personnel.  

This study utilized a proxy sample of community health center beneficiaries. The 

similarities between the military and community health center populations were expected 

to yield informative results and provide an important first step in learning about the 

military and research with military populations. Further, variables included in the 

structural equation model were limited to those available through the Insight data set 
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however; findings were found to support most of the study’s hypotheses and are believed 

to be meaningful. This section addresses key study findings and discusses them in the 

context of previous research on readiness to change excessive drinking. Strengths and 

limitations of the study are also discussed, particularly in relation to methodology, sample 

size and the use of secondary data. 

SIGNIFICANT FINDINGS 

Single Group Analysis 

The most compelling outcome revealed by the young adult, single group analysis 

was the strength of the pathways supporting the coping theory paradigm depicted in 

Figure 5. More specifically, the pathways connecting Emotional Distress to both 

Drinking Severity and Consequence Severity, and then the indirect path from Drinking 

Severity to Readiness to Change demonstrated the strongest standardized regressions 

weights (effect sizes) ranging in strength from .21 to .47 (See Figure 13). Similar 

strengths in pathways were also demonstrated within the middle adult group model 

(Figure 14). Cumulatively, these findings support H7, H8 and H6 of this study and 

support previous research on coping theory conducted with various populations including 

dual diagnosed outpatients (Velasquez, et al., 1999), college students (Ham, Zamboanga, 

Bacon, & Garcia, 2009; Littlefield, Sher, et al., 2010b; Shamloo & Cox, 2010) young 

military personnel (Bray, Fairband, & Marsden, 1999; Williams, et al., 2009; Williams, et 

al., 2010) and military spouses (Ahmadi & Green, 2011).  

Overall, the majority of hypotheses from this study were supported (Table 20). 

Beginning with H1, Age was found to be positively associated with both Drinking 

Severity and Consequence Severity within the young adult sample. These positive 
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associations were congruent with epidemiological data by SAMSHA (2010b) indicating 

steep increases in excessive alcohol use starting with adolescence and continuing into the 

mid-to-late twenties.  

Contrary to expectations, H2 speculating that Age would be negatively associated 

with Drinking Severity and Drinking Consequences within the middle adult group was 

not supported. This appeared to contradict the general principles of maturing out theory 

(Winick, 1962) and epidemiological trends supported by national surveys (SAMHSA, 

2010b). Post hoc analysis provided insight into this relationship by indicating the 

variables Age and Drinking Severity, and Age and Consequence Severity were being 

fully mediated by the level of emotional distress reported by the middle adult group. 

These results share similarities with findings by Littlefield and colleagues (2010a) which 

demonstrated that the relationship between neuroticism and alcohol problems was 

mediated by coping motives. These findings emphasize the importance and role of 

emotional distress in middle-adult, vulnerable populations such as the community health 

and military populations. Questions such as: What factors predispose middle adults to 

emotional distress? What are the protective factors? and, How do these factors influence 

drinking behavior and readiness to change? may lay the groundwork for future research. 

Finally, it is also interesting to note that middle adults had slightly higher mean scores for 

emotional distress in Table 6. It remains unclear as to how, or if this plays a role in 

middle adult drinking behaviors over time. 

H3, speculating that being married would be negatively associated with Drinking 

Severity and Consequence Severity for both age groups was partially supported with 

membership in both the young and middle adult groups indicating a negative association 
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between being married and Drinking Severity (Table 20). It is important to note however, 

that the effect size for the middle adult group was small, indicating that marital status was 

explaining only a small degree of variance in the dependent variable. Regarding 

Consequence Severity, membership in either the young or middle adult group failed to 

result in a significant association between being married and Consequence Severity. The 

fact that no association was found between these two variables was unexpected given the 

support for this relationship within the literature (Dawson, Grant, Stinson, & Chou, 2006; 

Horwitz, Raskin White, & Howell-White, 1996; Horwitz & White, 1991; Russell, et al., 

2001). Post hoc mediation testing provided a better understanding of the relationship 

between these variables when results supported the role of Drinking Severity as a 

mediating factor between Married and Consequence Severity in both the young and 

middle adult groups. From a clinical practice perspective, these results suggest that the 

risk of consequences for married individuals may be mitigated by decreasing drinking 

severity.  

H4 hypothesized that Emotional Distress would be positively associated with 

Readiness to Change for members of the young adult group. Contrary to our 

expectations, no association was identified between the two variables (b= -.017, p= .905) 

(Table 20). These results differed from results found in previous studies by Barnett, et al. 

(2002), DiClemente, et al. (2009), Smith and Tran (2007), and Willoughby & Edens 

(1996) and lent support to outcomes derived by Velasquez, et al. (1999). In order to gain 

better understanding of these findings another post hoc analysis was conducted to test the 

mediation effects of Drinking Severity and Consequences Severity on the relationship 

between Emotional Distress and Readiness to Change. Findings indicated that the 
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relationship between Emotional Distress and Readiness to Change was fully mediated by 

Consequence Severity in the young adult group. These results expand the understanding 

of the relationship between these variables while emphasizing the importance of 

consequence severity as a mediator between emotional distress and readiness to change in 

young adults. 

For H5, Drinking Severity was anticipated to be positively associated with 

Readiness to Change alcohol in young adults however, results failed to support this 

relationship (b= -.004, p= .988). Although these results were contrary to the hypothesis, 

they were not entirely surprising given the mixed results from the literature. These results 

support prior findings by Barnett, et al. (2006) who found that past month alcohol use by 

college students was not associated with motivation for change. Further, the findings lend 

support to DiClemente and colleagues (2009) study with adult alcoholics which revealed 

no relationship between drinking severity over the past 12 months and readiness to 

change. Mediation testing was conducted and once again, the importance of consequence 

was reinforced. Results indicated that the relationship between Drinking Severity and 

Readiness to Change was fully mediated by the variable Consequence Severity. These 

findings lend support to the potential consciousness-raising experience of an aversive 

alcohol-related incident (Monti, et al., 1999)  

As noted above, Consequence Severity was found to be positively associated with 

Readiness to Change in H6. The role of consequences in behavior change is not a new 

concept. Twelve-step theory has an extended history of ascribing motivation for change 

to the accumulation of consequences and emotional distress, typically referred to as 

“hitting bottom” (Bell, Montoya, Richard, & Dayton, 1998). Hitting bottom however, has 
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traditionally been associated with more advanced stages of alcoholism (Glatt, 1958). This 

concept may not apply to young adults whose “drinking careers” have been relatively 

brief in comparison. In this case “hitting bottom” may not be the appropriate term to 

describe the likely consciousness raising experience of a first time alcohol-related arrest 

or trip to the ED. For these incidents, we have coined the term hitting “baby bottom,” in 

order to capture the juvenile yet, meaningful impact of these experiences in relation to 

readiness to change excessive drinking.  

H7 was important for this study because it established the first leg of the coping 

theory paradigm presented in Figure 5. H7 stated that Emotional Distress would be 

positively associated with both Drinking Severity and Consequence Severity. These 

results were confirmed thus, lending support to the established body of literature 

indicating that young adults are inclined to use substances to cope with symptoms of 

emotional distress (Bray, et al., 1999; Ham, Zamboanga, Bacon, & Garcia, 2009; 

Littlefield, Sher, et al., 2010b; Shamloo & Cox, 2010; Williams, et al., 2009; Williams, et 

al., 2010). As depicted in Figure 5, the association between Emotional Distress and the 

drinking variables served as the first step in the positive pathway connecting young adults 

to Readiness to Change. 

The final single group hypothesis was H9, and focused on the impact of gender 

on Readiness to Change. H9 hypothesized that membership in the female, young-adult 

group would be associated with higher levels of readiness to change. Results from the 

analysis confirmed these results (b= -.569, p <.05) and lent support to a growing body of 

work within the literature (Barnett, et al., 2006; DiClemente, et al., 2009). It is important 

to note that the effect size for this relationship was small (B= -.06, p <.05) indicating that 



110 
 

gender is explaining only a small degree of variance in the dependent variable. Despite 

the small effect size these results are believed to be meaningful based on the limited but 

growing body of literature supporting this relationship. 

Two possible explanations for the association between gender and readiness to 

change include the role of perceived aversiveness following an alcohol-related incident, 

and the role of gender in emotional distress. Barnett et al.’s (2002, 2006) studies with 

adolescent and college drinkers may offer insight into the phenomenon of aversiveness. 

His results indicated that subjects with fewer prior alcohol-related consequences had 

higher levels of motivation to change. This relationship hinged on the concepts of 

perceived severity, level of aversiveness, and emotional distress in response to a 

precipitating incident. In light of males having a higher propensity for alcohol related 

consequences (Brown, Bray, & Hartzell, 2010; Gutierrez, et al., 2006; Perkins, 2002), it 

seems plausible that many “seasoned” male drinkers have simply become desensitized to 

the “baby bottom” experience and therefore, are no longer motivated to change following 

a negative alcohol-related incident. 

A second explanation may lie in women’s experience and communication of 

emotional distress. Stress and depression are common themes in women’s lives (NIAAA, 

2008). According to the National Institute of Alcohol Abuse and Alcoholism (NIAAA), 

women are twice as likely to experience Major Depressive Disorder as men (NIAAA, 

2005b). Further, women and men have been found to communicate their symptoms of 

emotional distress in different fashions (Newmann, 1986). In the current study, young 

adult women’s emotional distress played an important role in their pathways to readiness 

to change. In addition to the direct association found between young adult females and 
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Readiness to Change, membership in their group was also positively associated with 

Emotional Distress. Emotional Distress of course was the first stage of the conceptual 

path model displayed in Figure 5. An updated version of that path model, including the 

role of gender is presented in Figure 17. 

Figure 17 

Young Adult Female Pathways to Readiness to Change Excessive Alcohol Use 
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White was associated with being in the Precontemplation stage. The differences obtained 

from the results of this study could be due to multiple factors including variability in how 

the variables were measured, variability within the ethnic groupings and examination of 

the phenomenon within different populations of excessive drinkers.  

Based on the results discussed thus far, it was hypothesized that the explanation 

for the association between membership in the young-adult, Hispanic/Latino and African 

American groups with enhanced Readiness to Change may be related to having had 

experienced more severe consequences or elevated emotional distress. Both of these 

theories were not supported however, as no such associations were found (Table 18). 

Clearly this is a growing body of research and additional studies are needed to inform the 

subject matter. One suggestion would be to replicate this study with the young adult 

sample and use race/ethnicity as the grouping criteria rather than age. Such a mutlti-group 

test of invariance would provide detailed information regarding the different racial/ethnic 

groups’ pathways to readiness to change. Despite its limitations, the current study is still 

believed to be important as it is the first of its kind to independently study all three 

racial/ethnic groups in relation to readiness to change.  

Multiple Group Analysis 

 In the multi-group test of invariance, multiple points of non-invariance (non-

equivalence) between the young and middle adult pathways to readiness to change were 

found. Structural non-invariance indicates that the underlying structure of the full SEM is 

not equivalent for the two groups, while factorial non-invariance relates specifically to 

the measurement model and could be an indication that the two age groups perceive the 

measurement items differently. These results lend support to theories which state that 



113 
 

young and middle adults are different groups based on various qualities of their lives 

including but limited to; drinking behavior, emotional stability, identity exploration and 

neurological development (Arnett, 2005; Littlefield, et al., 2009; Littlefield, Sher, et al., 

2010b; NIDA, 2011b). The remainder of this section discusses the significant findings 

within the measurement models and pathways tested. 

Beginning with the measurement models presented in Table 23, non-invariance 

between the groups was identified on the factor loadings for AUDIT questions two and 

three under Drinking Severity, and for questions six and 10 under Consequence Severity 

(a detailed explanation of the AUDIT questions can be found in Tables 3 & 4). A closer 

look at questions two and three of the AUDIT reveals their close face validity with 

drinking severity. Question two asks, “How many drinks of alcohol do you have on a 

typical day when you are drinking?” and question three asks, “How often do you have six 

or more drinks in one occasion?” Variance in responses between young and middle adults 

relating to their drinking severity is not surprising given the trends in drinking behavior 

for each group. While young adults may place a greater focus on having more than six 

drinks on one occasion, such as the case in question three, middle adults may drink just as 

frequently but place less emphasis on excessive consumption (SAMHSA, 2010b) (See 

Figure 2).  

 Question six of the AUDIT asks, “How often in the last year have you needed a 

first drink in the morning to get yourself going after a heavy drinking session?,” while 

question 10 asks, “Has a relative or friend, or doctor or other health worker been 

concerned about your drinking or suggested you cut down?”  A general assumption 

maintained throughout this study is that middle adults are more likely to have had 
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previous exposure to alcohol related consequences based on their extended “drinking 

careers.” Based on this assumption, it seems reasonable to believe that young and middle 

adults may respond differently to questions related to consequences, such as on AUDIT 

question number six. Does needing a first drink in the morning after a “heavy drinking 

session” mean the same thing to a young versus middle adult?   

Another logical explanation for the factorial non-invariance found in the 

Consequence Severity items of the AUDIT is that young adults may simply not view the 

items as problematic, but rather a normal part of life. They accept drinking’s associated 

minor consequences as a mere small price to pay for perceived greater rewards. For 

instance, question six on the AUDIT may be quickly dismissed by a young adult because 

they don’t “need to have a drink” but merely “choose” to routinely start the day with an 

alcohol beverage. Similarly, with question 10, no one may have told the young adult that 

they were concerned about their drinking simply due to limited opportunities. Further, it 

seems plausible that a young adult would be highly unlikely to independently seek help 

when their peers share similar drinking behaviors. According to their observations, their 

behavior may be perfectly normal. In summary, this study hypothesized that there were 

differences in pathways to readiness to change excessive alcohol use between young and 

middle adults. Some of the differences found in the pathways for the two groups may be 

a result of the factorial non-invariance found in both the Drinking Severity and 

Consequences Severity items of the AUDIT for this study sample.  

 Eight pathways within the structural equation model also demonstrated non-

invariance between the young and middle adult groups participating in this study (Figure 

16). The first two pathways began with gender (Male) and lead to Emotional Distress and 
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Drinking Severity. The relationship between gender and Emotional Distress was 

discussed earlier in this section. In addition to the noted gender differences in experience 

and communication of emotional distress, results from this study indicate that 

developmental stage may also need to be considered when studying the relationship 

between these variables.  

Gender differences also appear to play a role in Drinking Severity when young 

and middle adult groups are compared. This is not surprising given the variation in trends 

between male and female drinkers over the life course. For instance, men and women 

show the closest similarity in drinking behavior between the ages of 18-24 and the 

greatest difference at 55 and older (NIAAA, 2005a). These differences in trends may be 

associated with the stressors, consequences and life roles typically associated with each 

gender throughout the life course (NIAAA, 2008). Finally, race and ethnicity must also 

be considered given its demonstrated influence in longitudinal studies comparing the 

relationship between gender and alcohol consumption trends over a life time (Caetano & 

Kaskutas, 1995; NIAAA, 2008). 

 Non-invariance was also identified in the path connecting membership in the 

Hispanic/Latino group to Readiness to Change (Table 24). Although research in this area 

is limited, a recent study with Hispanic college students identified drinking severity and 

consequences as predictors of readiness to change drinking behavior (Skewes, Dermen, 

& Blume, 2011). Skewes and colleagues (2011) hypothesized that young adult Hispanic 

drinking behavior may be closely associated with college attendance and subsequent 

level of acculturation. Based on this theory, young-adult, Hispanic drinkers may have 
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different associations with excessive drinking and readiness to change than their middle 

adult counterparts.  

  The next set of pathways demonstrating non-invariance started with Age and 

connected with Drinking Severity and Consequence Severity. The relationship between 

these variables may be adequately explained by the discussion above which details the 

non-invariance of the path loadings in the measurement models. Based on these findings, 

it seems logical that young and middle adults are likely to look at issues of drinking 

severity and consequences differently. For instance, a young adult may have a very 

different relationship with consequence severity following a fight in which he was 

embarrassed in front of his peers, versus a middle adult who has just learned they have 

terminal liver disease. 

 An alternative explanation was offered by the post hoc analysis conducted in the 

Results section. Mediation testing revealed that Age was negatively associated with the 

drinking variables within the middle adult group however, was being fully mediated by 

the level of emotional distress. This unique relationship may explain the non-invariance 

in the pathways between age and drinking variables across the young and middle adult 

groups. These results lend support to future studies which test the influence of different 

factors across the different age groups in maturing out of excessive drinking and 

associated consequences. 

 The pathway connecting Emotional Distress to Consequence Severity was also 

found to be non-invariant between the young and middle adult groups in this study (Table 

24). This was not surprising given the assumption that young adults are using alcohol to 

cope with the volatility of their life stage, and further, the aforementioned differences in 



117 
 

consequences experienced by young and middle adults. What was somewhat surprising 

was the invariance measured between Emotional Distress and Drinking Severity. As 

noted above, the path loadings for the measurement model for Drinking Severity 

demonstrated non-invariance between age groups, indicating qualitatively different 

responses to this construct. Despite these differences, the results indicated that the 

pathway between Emotional Distress and Drinking Severity was similar between young 

and middle adult groups based on the samples and variables tested in this model.  

The final two non-invariant pathways tested from Drinking Severity to 

Consequence Severity, and from Consequence Severity to Readiness to Change. Prior to 

conducting the multi-group test of invariance, it would have been reasonable to believe 

that the pathways between these variables were similar for both age groups. A quick 

review of Tables 18 and 19 reveals statistically significant positive associations between 

these variables at the .001 level, with similarly strong standardized regression 

correlations (Figure 13 & 14). However, upon learning that young and middle adults 

responded differently within the measurement models for Drinking and Consequence 

Severity, it becomes increasingly clear as to how the pathways connecting these 

measurement tools may vary within the structural model.  

Reflecting back on the discussion regarding the impact of Consequences on 

Readiness to Change, it is also interesting to note that the standardized direct effects of 

Consequence Severity on Readiness to Change for the young adult group (B= .41, p 

<.001) (Figure 13) accounted for a greater degree of the variance in Readiness to Change 

than for the middle adult group (B= .27, p <.001) (Figure 14). One possible interpretation 

of these results is that members of the young adult group have experienced fewer 
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consequences than their middle adult counterparts and therefore, these negative 

experiences remain more meaningful in terms of promoting readiness to change. Their 

relationship with alcohol related consequences is qualitatively different than that of the 

middle adult group. 

In conclusion, results from this study confirmed that there were structural 

differences in the measurement models and pathways to readiness to change excessive 

alcohol use between members of the young and middle adult groups for the given study 

sample. These results lend support to theory indicating different qualities between these 

groups, particularly as they relate to excessive alcohol use. The limitations and 

implications from this study are discussed next. 

STRENGTHS AND LIMITATIONS 

This study utilized a large and ethnically diverse sample which is expected to 

enhance the generalizability to the greater community health population, while also 

providing meaningful results for other vulnerable populations such as the military. This 

ethnically diverse sample provided the opportunity to research areas previously untested 

within the literature. For example, this was the first study of its kind to test young and 

middle adult pathways to readiness to change excessive drinking. Although theory has 

hypothesized independent groupings between young and middle adults, testing of this 

theory has never been conducted. Further, the diversity of the study sample allowed for 

the separate testing of Hispanic/Latino, African American and White subjects on aspects 

of readiness to change excessive alcohol use. Prior research within the field has been 

limited in depth and generalizability by the use of either predominantly White samples, or 

by dichotomizing race and ethnicity as “White/Other.”  
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The large sample size also minimized the potential for type II error. A type II 

error occurs when there is a significant relationship within the data that is not observed 

during analysis (Rubin & Babbie, 2008). Another benefit of the large sample was that it 

facilitated the use of SEM to test the complex relationships that make up the construct of 

readiness to change. SEM holds multiple advantages over other statistical methods 

including: the ability to generate alternative model fit statistics; the ability to test and 

covary error terms; the ability to simultaneously test measurement and path models and 

the ability to test mediating factors with the model (Tomarken & Waller, 2005). The 

findings of this study should be of benefit to medical providers and policy makers 

because they identify the important pathways to readiness to change excessive alcohol 

use in young adults and further, how these pathways differ for middle adults. 

The large sample size also increased the statistical power and sensitivity of the 

study. When working with large sample sizes researchers must be cognizant that 

statically significant results may have very small effect sizes and lack substantive value. 

The use of SEM is helpful in minimizing risks associated with using large sample sizes 

by offering fit indices which account for sample size such as RMSEA and CFI (Byrne, 

2001). With SEM, a poor model fit suggests that statistically significant relationships 

may be the product of chance (Dion, 2008). Based on the strong fit indices obtained from 

the models in this study, large sample size and statistical power are not believed to have 

significantly influenced outcomes.  

 Beyond sample size, the results of this study must be interpreted within the 

context of the methodological limitations of the design. First, the data examined was 

derived from a convenience sample of adults ages 18-60, presenting to community health 
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locations within the Harris County Hospital District for medical care. Due to the 

sampling methodology and lack of information regarding patients who refused 

participation, these findings lack generalizability. An additional concern regarding 

generalizability relates to the exclusion criteria, and the 382 (6%) subjects who were 

deleted from the study for not having completed a Readiness Ruler. A quick review of 

Table 7 indicates that Hispanic/Latino subjects were less likely to be excluded from the 

final study sample, while African Americans were more likely. Although the number of 

cases excluded from the study was relatively small the influence of this action is 

uncertain. Finally, although there are multiple similarities between the community health 

and military populations, there are unique qualities of the military lifestyle which cannot 

be reasonably replicated in a proxy sample (i.e. exposure to war and the litany of 

consequence which may come as a result). In light of these circumstance results and 

conclusions relating to the military should be interpreted as an informative first step 

towards increasing understanding of young adult excessive alcohol use in the military. 

Other limitations include the use of self report and therefore, response bias cannot 

be ruled out. Further, data were cross-sectional and do not permit causal inference. It 

should be noted however, that tests of mediation can be conducted with cross sectional 

data in the presence of a clear and prescriptive theoretical framework, as was the case in 

this study (MacKinnon, 2008). Additionally, this study was conducted within the 

limitations imposed by its use of a secondary dataset. For example, the AUDIT-C was 

considered as a screening measure for inclusion criteria however, use of the AUDIT-C 

was not possible due to established procedures within the host study. Further, certain 

variables found to be relevant in the literature were unable to be tested. For example, the 
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role of children, employment and personality were unable to be tested as components of 

maturing out theory (Littlefield, et al., 2009; O' Malley, 2004). Finally, the dataset failed 

to provide social based variables which have been linked to young adult excessive 

alcohol use (Lederman & Stewart, 2005). Future studies may wish to include these 

constructs for an exhaustive study on young adult alcohol use. 

 In summary, the present study constitutes a valuable contribution to the limited 

body of literature comparing excessive alcohol use between young and middle adults and 

lends support to the established body of work emphasizing the close relationship between 

consequences and readiness to change. Strengths of this study include the use of SEM to 

examine the paths and associations related to readiness to change excessive alcohol use in 

young adults. Further, this study expanded on the literature base with the inclusion of an 

ethnically diverse and relatively large sample of young adults. Finally, this study utilized 

a proxy sample of community health center beneficiaries to establish the ground work for 

greater understanding and future studies with military populations. From a practical 

standpoint, it is believed that this study may serve as a “blueprint” for conducting future 

studies with military populations. 

IMPLICATIONS FOR SOCIAL WORK POLICY AND PRACTICE 

The second aim of this study was to explore how the findings may be interpreted 

in order to increase understanding of young adult alcohol use in the military therefore, the 

framework of the Implications section is designed to address this aim. The two primary 

findings of this study were that young adult community health center beneficiaries appear 

to be using alcohol to cope with emotional distress, and that the young and middle adult 
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pathways to readiness to change excessive drinking are different. This section begins 

with a discussion of the implications resulting from the single group analysis. 

Implications from the Single Group Analysis 

Coping and Alcohol 

The first of the two major findings was exemplified by the strong pathways noted 

in the Results section connecting Emotional Distress to the drinking variables. This 

finding was particularly relevant to military families who face numerous stressors beyond 

the obvious example of exposure to war, including financial stress, spouse employment, 

housing and neighborhood quality (off-post), separation from the social support networks 

and frequent relocations (Kelty, et al., 2010). It is also important to note that aspects of 

emotional distress may be dynamic in nature and grow in accordance with technological 

developments. In a recent article by the Air Force Times newspaper, as many as 30% of 

Unmanned Aerial Vehicle (UAV), or drone operators were found to be suffering from 

“high emotional exhaustion” due to the operational tempo and psychological factors 

associated with their profession (Kime, 2012). Together, these findings indicate that there 

is a wide spectrum of sources from which emotional stress may be created. Although 

studies have been conducted on various stressors associated with the military (Bray, et 

al., 2009; Bray, et al., 2001; Bray, et al., 1999; Brown, et al., 2010), social workers 

should advocate for ongoing research on emotional distress which parallels the 

evolutionary nature of war. 

In light of the dynamic nature of the stressors associated with the military 

lifestyle, it is critical that the military also continue to support resources designed to ease 

this burden. Currently the military offers a robust support network including child care, 
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health benefits, housing supports, job security, standardized promotion rules and 

available pension (Kelty, et al., 2010). However, with well over two million military 

members deploying since 9/11, these resources may not be enough. According to the Air 

Force Times newspaper, the number of military personnel hospitalized for excessive 

alcohol use has quadrupled in recent years (Kime, 2011). In addition to the resources 

mentioned above, two additional tools which may be helpful based on their strong 

support within the literature include proactive screening procedures (Babor, et al., 2007; 

Fiellin, et al., 2000) and ongoing implementation and development of evidence-based 

care (Cambridge, 2007; Rubin & Babbie, 2008; Thyer, 2004 ) 

Air Force screening procedures for substance abuse are fairly robust. In addition 

to the annual alcohol screening that all Air Force personnel undergo as part of their 

Periodic Health Assessment (PHA), Airmen are also screened before and after 

deployments, as well as subject to random urinalysis testing. The current standard of 

practice for individuals that score high on the alcohol PHA screening questions includes a 

follow up call by a nurse from primary care. If further assessment is deemed necessary, 

the patient is either triaged to their primary care manager (PCM), or the Alcohol and 

Drug Abuse Prevention and Treatment (ADAPT) clinic as deemed clinically appropriate. 

A potential improvement to this process would entail having patients triaged to a social 

worker imbedded within the primary care unit that is professionally trained in SBIRT. 

SBIRT is a form of brief intervention that incorporates a motivational-interviewing 

counseling style (InSight, 2009). This will differ from current policy and practice on two 

levels; 1) triage and brief intervention would be provided by an SBIRT expert, and 2) 
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intervention would occur outside of the mental health clinic where negative stigma has 

been associated with receiving care (Fernandez, et al., 2006). 

The continued use of evidenced-practices is also important. Evidence-based 

practices refer to programs, policies and interventions which have received consistent 

research support (Rubin & Babbie, 2010). SBIRT, along with other derivations of alcohol 

brief interventions which focus on enhancing readiness to change, have received strong 

empirical support from the literature in working with young adults (K.B. Carey, Scott-

Sheldon, Carey, & DeMartini, 2007; Larimer & Cronce, 2007). A small body of work has 

even begun to emerge focusing on military personnel (Fernandez, et al., 2006; Harwood, 

Yiduo, Dall, Olaiya, & Fagan, 2009; Storer, 2003; Williams, et al., 2009), military 

families (Ahmadi & Green, 2011) and military mental health providers (Moyers, et al., 

2008). Based on the findings from this study, social workers should continue to advocate 

for resources and training in evidence-based practices that focus on aspects readiness to 

change including emotional distress and consequences, so that military personnel and 

family members receive the highest quality of care possible.  

Consequences as a Predictor of Readiness to Change 

The pathways connecting Emotional Distress to both Drinking Severity and 

Consequence Severity are important for diagnosing the etiology of a drinking problem. 

From there however, it is intriguing to note that only Consequence Severity was 

positively associated with Readiness to Change in this study. From a clinical perspective 

this marks an important decision point for a therapist. For instance, when a young adult 

military member attends a medical appointment following an alcohol related incident, the 

individual tends to be fairly motivated and the clinical regimen is relatively clear. If for 
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some reason there is lingering ambivalence, simple tools such as the Decisional Balance 

and Importance/Confidence Rulers can be helpful in promoting change (Miller & 

Rollnick, 2002). But, what of the case of the young adult who remains unmotivated to 

change based on their lack of exposure to meaningful consequences. One who’s 

decisional balance weighing the pros and cons of excessive drinking, still firmly supports 

the benefits of routine excessive drinking with friends. The results of this study imply 

that in the absence of consequences, readiness for change may be limited. 

In these circumstances, young adult patients may benefit from an intervention 

style that explicitly targets motivation to change (Miller & Rollnick, 2002) while 

reducing the likelihood of future harm (Whiteside, Cronce, Pedersen, & Larimer, 2010). 

For example, they may respond well to a “motivational-interviewing” style that 

emphasizes building rapport, empathy, shared goals and autonomy (Miller & Rollnick, 

2002). This intervention often includes personalized alcohol feedback with comparisons 

to behavioral norms (Walters, Vader, Harris, Jouriles, & Field, 2009). Further, Barnett, et 

al., (2006) suggest that highlighting the aversiveness and consequences of a particular 

incident may be beneficial (Dimeff, Baer, & Kivlahan, 1999). This skill however, may 

require a delicate balance for the social worker. On one hand they may be attempting to 

highlight aspects of consequences which promote readiness (i.e. aversiveness), while 

simultaneously attempting to distinguish themselves from past authority figures which 

have inundated the patient with exaggerated substance abuse messages (Ingersoll, 

Wagner, & Gharib, 2000). Although the Air Force has taken active steps to promote 

evidence-based substance abuse prevention messages (O'Driscoll, 2005), the concept of 

authority is ever-present given the importance of rank structure in the military. 
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In conclusion, using a motivational-interviewing style may be helpful in 

promoting readiness to change in young adults with limited exposure to aversive alcohol-

related consequences. In 2007, the Air Force took an important first step by replacing all 

psycho-education groups designed for risky drinkers with 1:1 individualized care 

modeled after the Drinker’s Check-up (Miller & Sovereign, 1989). This aligned Air 

Force practice with the strongest evidence from the field however; there is still need for 

additional understanding of how these interventions work. Clinical practice would benefit 

from a dismantling study which tested the mechanisms of change between young adults 

who have experienced alcohol-related consequences and those who have not.  

Gender as a Predictor of Readiness to Change 

The final topic discussed in this single group analysis section focuses on the role 

of gender in predicting readiness to change. As noted in the Results and Discussion 

sections above, members of the young-adult, women’s group were found to demonstrate 

significantly higher levels of readiness to change than their male counterparts. From a 

clinical perspective, there is very little in the literature comparing male and female 

pathways to change. In DiClemente and colleagues (2009) study on the predictors of 

readiness to change, results indicated that males in the Contemplation Stage were found 

to engage less frequently in associated tasks including weighing the pros and cons of a 

problem and the need for change. One interpretation of these results is that social workers 

may need to explore potential barriers that males face in engaging in these tasks, and/or 

assume a more directive approach in promoting these activities.  

As noted earlier in this section, a hypothesized association between gender and 

readiness to change may relate to the coping theory paradigm depicted in Figure 17. This 
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is particularly relevant given trends in recent warfare and associated policy which have 

increasingly exposed women to combat operations (Keating, 2012). In a recent study 

testing the predictors of emotional distress in the combat zone, female gender, recent 

prior deployments, and attitudinal factors were all found to be positively associated 

(Ferrier-Auerbach, et al., 2010). Further, in a study testing excessive alcohol use before 

and after military deployment, combat exposure, younger age, being female and baseline 

depression were all found to be associated with increased post-deployment drinking. 

Specifically, females were more likely than men to start heavy drinking however, were 

less likely to have alcohol related consequences (Jacobson, et al., 2008). Jacobson and 

colleagues (2008) speculated that females may be drinking as a coping mechanism and 

that sex-specific education programs should be considered. 

In light of these findings, social workers may best meet the needs of female 

military patients by targeting the emotional distress/coping path. Practical suggestions for 

targeting this area include working with the military member, their families and the chain 

of command. Social workers may seek to promote improved communication between 

their patient and loved ones back home, teach effective communication training for 

military personnel and families prior to deployments, implement evidence-based 

practices and advocate for additional research on how combat leaders can best provide 

support to those they lead (Ferrier-Auerbach, et al., 2010). 

Implications from the Multi-Group Analysis 

 The most valuable results from the multi-group component of the study were 

findings which supported the differentiation of young and middle adult groups, 

particularly as they relate to readiness to change alcohol use. Learning that qualitatively 
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different pathways towards readiness to change exist between young and middle adults in 

this sample, especially in the measurement and paths associated with consequences, lends 

support to future research with a military specific sample and potential future treatment 

implications based on those results. This section is concluded with a brief discussion on 

excessive drinking and maturation. Although the results supporting this final discussion 

were founded in the single group analysis, their implications lend greater inference to the 

relationship between young and middle adults. 

AUDIT Variance and Treatment Delivery  

Beginning with the group differences in AUDIT screening tool responses, one 

practical implication of this study is the need for social workers to be aware of the 

possible differences in interpretation of assessment questions. As noted above, terms such 

as “heavy drinking” may be interpreted differently by young and middle adults. 

Subjectivity in responses may be limited by having the social worker carefully review the 

questions with the patient during the first time they complete the scale. 

 AUDIT question 10, which focuses on expressing concern about one’s drinking 

behavior, is important because it introduces potential factors relating to age and role in 

providing feedback. Further, it also opens the door to questions regarding optimum 

treatment delivery. For instance, when an Air Force active duty member is recommended 

for alcohol treatment, policy requires a multi-disciplinary team be formed including the 

patient, medical staff, patient’s leadership and others who may be deemed necessary in 

order to guide the clinical course of care (AFMOA/SGHW, 2011). Further, day to day 

case management is typically provided by an enlisted Airman under the supervision of a 

licensed officer. This frequently results in a peer-to-peer dynamic. To date there have 
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been no military-based studies testing how different players may impact critical roles 

including initial feedback (nurse, primary care MD, or social work), treatment team 

meetings or “group interventions” (family members, peers, friends), and day to day 

treatment delivery (certified counselors vs. licensed providers). Based on theory (Arnett, 

2005), studies with similar populations (Fromme & Corbin, 2004) and the results 

obtained from this study, testing these relationships may be important in optimizing 

treatment outcomes. 

Variance in Consequences 

 In addition to the roles of those involved in the intervention, this study lends 

credence to the importance of consequences in promoting readiness to change between 

the different age groups. This is exemplified in Figure 16, where six of the eight 

significant pathways identified in the multi-group test of invariance either ran directly, or 

indirectly through the variable Consequence Severity. To this author’s knowledge, there 

have been no military-based studies testing the impact of different consequences on 

promoting readiness to change drinking behavior. Once again, based on theory (Arnett, 

2005) and outcomes with similar populations (Barnett, et al., 2006), it would seem 

plausible that young and middle adult military personnel would be motivated by different 

consequences. For instance, young adults may be more motivated by peer relations and 

monthly paychecks whereas; middle adults may place greater emphasis on long-term 

goals such as obtaining retirement benefits. Together these findings illustrate the need for 

additional research on the role of consequences, excessive alcohol use and readiness to 

change within the military. Specifically, what consequences promote readiness to change 
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for each age group and how do these consequences work (i.e. emotional distress, 

aversiveness, consciousness raising)? 

Variance with Minority Populations 

While weaving the implications of this study with the broader military 

community, it is particularly interesting to note that the pathways which began with 

gender (female) and Hipsanic/latino differed between age groups. Both of these groups 

make up important and influential minority populations within the military for various 

reasons including but not limited to the development of substance use (Bray, et al., 1999), 

combat (Keating, 2012) and immigration (Lara, 2010) policies. Additional research 

including these populations would provide important contributions to the limited body of 

current literature. Based on the non-invariance uncovered from this study, future research 

may wish to replicate this multi-group analysis format with a military sample which uses 

male/female, or the various racial/ethnic groups as grouping classifications. Such a study 

would test the invariance in readiness to change between these groups.  

Maturation and Drinking 

 Finally, it is important to note that not all of the differences uncovered between 

the young and middle adults groups in this study were as hypothesisized. Most notably, 

the association between growing older and reductions in alcohol related behavior for the 

middle adult group were only detected following post hoc analysis and mediation tests 

for emotional distress. Despite this clarification, it was still unexpected to find the 

substantial delay in peak alcohol problems and overall higher mean AUDIT and K6 

scores for the middle adult group. As noted earlier in the Discussion Section, these results 

remain unclear and additional research will be needed for better interpretation. Assuming 
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that emotional distress is an important component of middle adulthood, future studies 

may focus on aspects of emotional well-being which are specific to the middle adult stage 

of life. For instance in the military, increased age is typically associated with higher rank, 

increased responsibilities and increased stress. Further, due the pyramid rank structure in 

the military; increased rank can also be associated with increase social isolation, 

exemplified by the saying, “It’s lonely at the top.” 

In summary, this study offers many implications for the social work profession 

ranging from immediate suggestions such as the review of AUDIT questions with 

patients, to more long term goals such as replicating this study with a military sample. 

Despite the use of a proxy sample, it is believed that the similarities between the 

community health population and the military population are strong enough to make the 

results of this study meaningful. It is expected that the results from this study will serve 

as an effective blueprint for developing future research questions and associated follow 

up studies working with military populations. 

CONCLUDING REMARKS 

The present study attempted to enhance understanding of young adult excessive 

drinking by testing the research-based pathways to readiness to change alcohol use, and 

by comparing these pathways to those of middle adults. It was speculated that due to the 

different characteristics between young and middle adults, results would support varying 

pathways to readiness to change. In addition, this study attempted to increase 

understanding of readiness to change in young adult military personnel by using a proxy 

sample of community health center beneficiaries. Based on the similarities between these 
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two populations, study results were expected to provide meaningful implications for both 

practice and future research with military samples. 

The study contained several strengths including the use of sophisticated statistical 

methods to test a large and ethnically diverse sample. This enabled the testing of 

relationships between variables which may otherwise not have been possible. The 

structural equation model showed good model-fit as well as statistically meaningful 

associations between the latent variables. Specifically, the strength of the paths 

connecting Emotional Distress to drinking behaviors, and from Consequence Severity to 

enhanced Readiness to Change lent support to prior study’s findings indicating that 

young adults are likely using alcohol to regulate their emotions. Further, the association 

between Consequence Severity and Readiness to Change verify prior findings that 

consequences play an important role in alcohol behavior change. Both of these findings 

bare particular relevance to the military and the social work profession as the U.S. 

surpasses a decade at war. 

The non-invariance identified between young and middle adult group pathways to 

readiness to change lent support to theory and epidemiological data indicating their 

unique qualities, particularly as it relates to excessive drinking. Further, these findings 

provide important implications for social work practice and lend support to future 

research with military samples. The testing conducted in this study also indicated 

differences between genders and difference by race/ethnicity. Minority populations 

within the military such as females and Hispanic/Latinos continue to grow in 

representation and additional research with these populations may be important for 

optimizing care. Although this study should be replicated with a representative military 
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sample prior to modifying established policy, the results obtained from this study are 

believed to be important because they suggest potential avenues for future research and 

tailoring care between young and middle adult excessive drinkers within the military.   
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APPENDIX 

Invariance Testing of Pathways to Readiness to Change 

 
Pathway Constraints X

2 
DF       X

2
    DF P< 

Hypothesized 

 model (free) 

None 2238.164 374    

m to 1 m to 1, v_ready, v_cs, v_ds,            

cs (a4,a5,a8,a9), ed (a,b,c,e,f) 

2263.398 387 25.234 13 .05 

m to 4 m to 4, v_ready, v_cs, v_ds,            

cs (a4,a5,a8,a9), ed (a,b,c,e,f) 

2258.901 387 20.737 13 .078 

m to 3 m to 3, m-4, v_ready, v_cs, v_ds,    

cs (a4,a5,a8,a9), ed (a,b,c,e,f) 

2259.091 388 20.927 14 .104 

m to 2 m to 2, m-4,3, v_ready, v_cs, v_ds, 

cs (a4,a5,a8,a9), ed (a,b,c,e,f) 

2263.333 389 25.169 15 .05 

* m- male, 1- emotional distress, 2- drinking severity, 3- consequence severity, 4 readiness to change 

 

h to 1 h to 1, m (4,3), v_ready, v_cs, v_ds, 

cs (a4,a5,a8,a9), ed (a,b,c,e,f) 

2260.050 389 21.866 15 .111 

h to 4 h to 4, h-1, m (4,3), v_ready, v_cs, 

v_ds, cs (a4,a5,a8,a9), ed (a,b,c,e,f) 

2268.016 390 29.852 16 .05 

 

h to 3 h to 3, h-1, m (4,3), v_ready, v_cs, 

v_ds, cs (a4,a5,a8,a9), ed (a,b,c,e,f) 

2260.158 390 21.994 16 .143 

h to 2 

 

h to 2, h-1,3, m (4,3), v_ready, v_cs, 

v_ds, cs (a4,a5,a8,a9), ed (a,b,c,e,f) 

2260.659 391 22.495 17 .166 

* h- Hispanic/Latino 

       

a to 1 a to 1, h (1,3,2), m (4,3), v_ready, 

v_cs, v_ds, cs (a4,a5,a8,a9), ed 

(a,b,c,e,f) 

2260.697 392 

 

22.533 18 

 

.209 

a to 4 a to 4, a-1, h (1,3,2), m (4,3), 

v_ready, v_cs, v_ds,                         

cs (a4,a5,a8,a9), ed (a,b,c,e,f) 

2266.580 393 28.416 19 .076 

a to 3 

 

 a to 3, a-1,4, h (1,3,2), m (4,3), 

v_ready, v_cs, v_ds,                         

cs (a4,a5,a8,a9), ed (a,b,c,e,f) 

2266.750 394 28.586 20 .096 
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a to 2 

 

a to 2, a-1,4,3, h (1,3,2), m (4,3), 

v_ready, v_cs, v_ds,                         

cs (a4,a5,a8,a9), ed (a,b,c,e,f) 

2267.412 395 29.248 21 .108 

* a- African American 

 

w to 1 w to 1, a (1,4,3,2), h (1,3,2), m (4,3), 

v_ready, v_cs, v_ds,                         

cs (a4,a5,a8,a9), ed (a,b,c,e,f) 

2270.080 396 

 

31.916 22 

 

.079 

w to 4 w to 4, w-1, a (1,4,3,2), h (1,3,2), m 

(4,3), v_ready, v_cs, v_ds,                

cs (a4,a5,a8,a9), ed (a,b,c,e,f) 

2270.082 397 31.918 23 .102 

w to 3 

 

w to 3, w (1,4), a (1,4,3,2), h (1,3,2), 

m (4,3), v_ready, v_cs, v_ds,            

cs (a4,a5,a8,a9), ed (a,b,c,e,f) 

2270.295 398 32.131 24 .124 

w to 2 w to 2, w (1,4,3), a (1,4,3,2), h 

(1,3,2), m (4,3), v_ready, v_cs, v_ds, 

cs (a4,a5,a8,a9), ed (a,b,c,e,f) 

2271.092 399 32.928 25 .133 

*w- White 

 

age to 1 age to 1, w (1,4,3,2), a (1,4,3,2), h 

(1,3,2), m (4,3), v_ready, v_cs, v_ds, 

cs (a4,a5,a8,a9), ed (a,b,c,e,f) 

2273.131 400 

 

34.967 26 

 

.112 

age to 4 age to 4, age-1, w (1,4,3,2), a 

(1,4,3,2), h (1,3,2), m (4,3), v_ready, 

v_cs, v_ds, cs (a4,a5,a8,a9), ed 

(a,b,c,e,f) 

2273.233 401 35.069 27 .137 

age to 3 

 

Age to 3, age (1,4), w (1,4,3,2), a 

(1,4,3,2), h (1,3,2), m (4,3), v_ready, 

v_cs, v_ds, cs (a4,a5,a8,a9), ed 

(a,b,c,e,f) 

2281.727 402 43.563 28 .05 

age to 2 age to 2, age (1,4), w (1,4,3,2), a 

(1,4,3,2), h (1,3,2), m (4,3), v_ready, 

v_cs, v_ds, cs (a4,a5,a8,a9), ed 

(a,b,c,e,f) 

2287.673 402 49.509 28 .01 

 

married to 1 married to 1, age (1,4), w (1,4,3,2), a 

(1,4,3,2), h (1,3,2), m (4,3), v_ready, 

v_cs, v_ds, cs (a4,a5,a8,a9), ed 

(a,b,c,e,f) 

2277.222 402 

 

39.058 28 .080 

married to 4 married to 4, married-1, age (1,4), w 

(1,4,3,2), a (1,4,3,2), h (1,3,2), m 

(4,3), v_ready, v_cs, v_ds,                         

2277.380 403 39.216 29 .098 
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cs (a4,a5,a8,a9), ed (a,b,c,e,f) 

married to 3 

 

married to 3, married (1,4), age 

(1,4), w (1,4,3,2), a (1,4,3,2), h 

(1,3,2), m (4,3), v_ready, v_cs, v_ds, 

cs (a4,a5,a8,a9), ed (a,b,c,e,f) 

2277.433 404 39.269 30 .120 

married to 2 

 

Married to 2, married (1,4,3), age 

(1,4), w (1,4,3,2), a (1,4,3,2), h 

(1,3,2), m (4,3), v_ready, v_cs, v_ds, 

cs (a4,a5,a8,a9), ed (a,b,c,e,f) 

2277.493 405 39.329 31 .145 

 

1 to 2 1 to 2, married (1,4,3,2), age (1,4), w 

(1,4,3,2), a (1,4,3,2), h (1,3,2), m 

(4,3), v_ready, v_cs, v_ds,                 

cs (a4,a5,a8,a9), ed (a,b,c,e,f) 

2277.544 406 

 

39.380 32 

 

.173 

1 to 3 1 to 3, 1-2, married (1,4,3,2), age 

(1,4), w (1,4,3,2), a (1,4,3,2), h 

(1,3,2), m (4,3), v_ready, v_cs, v_ds, 

cs (a4,a5,a8,a9), ed (a,b,c,e,f) 

2286.133 407 

 

47.969 33 

 

 

.05 

 

1 to 4 

 

1 to 4, 1-2, married (1,4,3,2), age 

(1,4), w (1,4,3,2), a (1,4,3,2), h 

(1,3,2), m (4,3), v_ready, v_cs, v_ds, 

cs (a4,a5,a8,a9), ed (a,b,c,e,f) 

2277.631 407 39.467 33 .203 

2 to 3 

 

2 to 3, 1 (2,4), married (1,4,3,2), age 

(1,4), w (1,4,3,2), a (1,4,3,2), h 

(1,3,2), m (4,3), v_ready, v_cs, v_ds, 

cs (a4,a5,a8,a9), ed (a,b,c,e,f) 

2297.976 408 59.812 34 .01 

2 to 4 2 to 4, 1 (2,4), married (1,4,3,2), age 

(1,4), w (1,4,3,2), a (1,4,3,2), h 

(1,3,2), m (4,3), v_ready, v_cs, v_ds, 

cs (a4,a5,a8,a9), ed (a,b,c,e,f) 

2282.181 408 44.017 34 .117 

3 to 4 3 to 4, 2-4, 1 (2,4), married (1,4,3,2), 

age (1,4), w (1,4,3,2), a (1,4,3,2), h 

(1,3,2), m (4,3), v_ready, v_cs, v_ds, 

cs (a4,a5,a8,a9), ed (a,b,c,e,f) 

2296.135 409 57.971 35 .01 

1- emotional distress latent variable, 2- drinking severity latent variable, 3- consequence severity 

latent variable, 4- readiness to change, v_ds- variance for drinking severity, v_cs- variance for 

consequence severity, v_ready- variance for readiness to change, a#- audit question, ed- emotional 

distress, a,b,c,e,f- K6 items 
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