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Abstract 
The current set of studies compared the psychometric properties of the original Comprehensive Ef-
fects of Alcohol Questionnaire (CEOA) to a 15-item version (B-CEOA) in a nonclinical undergraduate 
sample (N = 581), and attempted to replicate and extend the B-CEOA findings in an undergraduate 
sample referred to an alcohol intervention (N = 734). Psychometric assessment included construct 
validity, internal consistency, and concurrent validity, using both “positive” and “negative” expec-
tancy items in all analyses. Results provided further support for the empirical validity of the original 
CEOA, and provided support for the use of the B-CEOA despite the reduction in the number of 
items. The B-CEOA factor structures obtained using exploratory and confirmatory techniques pro-
vided support for a 4-factor structure of expectancies and 3-factor structure of valuations. Findings 
reveal potential problems with “positive” and “negative” expectancy items. Trade-offs regarding 
factor structure, internal consistency, and administration time should be considered in using the 
B-CEOA vs. the CEOA. 
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According to expectancy theory, “alcohol outcome expectancies” refer to the beliefs that 
people hold about the effects of consuming alcohol (Brown, Goldman, Inn, & Anderson, 
1980). These expectancies are thought to influence drinking behavior. Several studies have 
supported the relationship between expectancies and problematic drinking behavior (Brown, 
1985; Martin & Hoffman, 1993; Reis & Riley, 2000; Wood, Nagoshi, & Dennis, 1992). Alco-
hol expectancies predict future drinking in nondrinking adolescents (Smith, Goldman, 
Greenbaum, & Christiansen, 1995) and discriminate problem from nonproblem drinkers 
(Brown, Goldman, & Christiansen, 1985). Expectancy challenge techniques, in which the 
goal is to reduce expectancies, have been shown to be effective in reducing drinking levels 
(Darkes & Goldman, 1993; Jones-Madsen, Silvia-Young, & Richman, 1995). It seems that 
expectancies are important in understanding drinking behavior, and may provide direc-
tions for problem drinking prevention and intervention. 

Given their importance, it is vital that alcohol expectancies are adequately assessed. The 
most widely used alcohol outcome expectancies measure has been the Alcohol Expectancy 
Questionnaire (AEQ; Brown et al., 1980), which assesses six distinct positive alcohol expec-
tancies (i.e., expectancies regarding the desirable consequences of alcohol use). The AEQ 
and other similar expectancy measures have been criticized for neglecting to assess nega-
tive alcohol expectancies (i.e., expectancies regarding the undesirable consequences of al-
cohol use) as well as the perceived desirability, or subjective valuation, of alcohol’s effects 
(i.e., whether an individual views a particular effect as good or bad; Adams & McNeil, 
1991; Fromme, Stroot, & Kaplan, 1993; Leigh, 1989). The Comprehensive Effects of Alcohol 
questionnaire (CEOA; Fromme et al., 1993) was developed in order to address these two 
criticisms. The CEOA includes items addressing positive expectancies, negative expectan-
cies, and valuations of various possible consequences of drinking. The CEOA also uses a 
continuous response format, in contrast to the AEQ’s dichotomous true-false format, to 
allow for assessment of the “strength” of agreement with each item. Fromme et al. (1993) 
identified four theoretically distinct “positive” expectancies (Sociability, Tension Reduc-
tion, enhanced Sexuality, and Liquid Courage) as well as three theoretically distinct “neg-
ative” expectancies (Cognitive & Behavioral Impairment, Risk & Aggression, and negative 
Self-Perception) and included items on the CEOA to tap each of these seven expectancy 
domains. They also allowed respondents to rate their own subjective valuations of each of 
these expected effects. 

Positive expectancies have been studied substantially more than negative expectancies, 
and have typically been associated with heavier drinking and problem drinking (e.g., Brown, 
1985; Fromme et al., 1993). The association between negative expectancies and drinking 
behavior has been less clear. There have been inconsistencies in the direction of negative 
expectancies’ relationship with drinking behavior. Some have asserted that negative ex-
pectancies are related to less drinking behavior, based on the notion that holding such 
negative beliefs about the outcomes of drinking would provide motivation to refrain from 
drinking (e.g., Cox, Klinger, & Blount, 1993; Miller, 1985). Using the Negative Alcohol Ex-
pectancy Questionnaire (NAEQ; NIAAA, 1995), Jones and McMahon (1994) found that 
negative expectancies regarding distal drinking outcomes (i.e., expected aversive “next 
day” consequences) formed a reliable association with less relapse. Using the CEOA, Fromme 
et al. (1993) and Valdivia and Stewart (in press) found that negative expectancies predicted 
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less drinking. Others assert that negative expectancies are related to greater drinking be-
havior, because more frequent or experienced drinkers have more experience with the neg-
ative effects of alcohol (e.g., Lee, Greely, & Oei, 1999). Expectancy of losing control from 
drinking on the Drinking Expectancy Questionnaire (DEQ; Young & Knight, 1989) was 
related to greater drinking frequency (Lee et al., 1999). There have also been inconsistencies 
regarding the predictive power of negative expectancies in comparison to positive expec-
tancies with studies showing negative expectancies to be as powerful or more powerful 
predictors of drinking outcomes than positive expectancies (e.g., Jones & McMahon, 1994; 
McMahon, Jones, & O’Donnell, 1994) and others finding just the reverse (e.g., Stacy, Wid-
aman, & Marlatt, 1990). Only two of these studies of expectancies (i.e., Fromme et al., 1993; 
Valdivia & Stewart, in press) have used the CEOA to examine positive and negative ex-
pectancies. 

Expectancies have also been studied more than valuations of alcohol’s effects. Accord-
ing to classic expectancy-value theory (Bandura, 1977), an outcome expectancy will only 
increase behavior if the person desires or values the expected outcome. Heavier drinkers 
view the negative effects of alcohol as more benign than lighter drinkers (Williams & Ric-
ciardelli, 1996). Thus, the so-called “negative” expectancies have less of an effect in pre-
venting drinking among heavy drinkers. Valuations of alcohol’s effects have been found 
to increase the predictive utility of expectancies of alcohol use (Leigh, 1987; Valdivia & 
Stewart, in press) and to independently predict posttreatment abstinence survivorship for 
alcoholic individuals (Jones & McMahon, 1996). Assessment of valuations may be the miss-
ing link that accounts for the discrepancies in the positive and negative expectancy re-
search. Recent work by Fromme and D’Amico (2000) with adolescents indicates that the 
subjective valuations of alcohol’s effects may be more important for the so-called “negative” 
expectancies (i.e., Cognitive and Behavioral Impairment and negative Self-Perceptions) 
than positive expectancies in predicting alcohol use. Another study found that positive 
expectancies and positive valuations of “negative” outcomes were significant independent 
predictors of drinking and alcohol-related health problems (Werner, Walker, & Greene, 
1993). Both negative expectancies and valuations appear to be important constructs in ad-
dition to the traditional focus on positive expectancies in alcohol research. 

According to Dimeff, Baer, Kivlahan, and Marlatt (1999), the CEOA is a sound and com-
prehensive measure, but given that its administration time can be as long as 10 min, it may 
be too lengthy for many clinical purposes. In a brief college alcohol intervention called the 
Alcohol Skills Training Program (ASTP; see Study 2) developed by the University of Wash-
ington research group (Addictive Behaviors Research Center, 1997), the allotted time for 
assessment is approximately 20 min. This does not leave much time for other assessment 
measures when considering the administration time for the original CEOA. Therefore, 
there is a need for a brief version of the CEOA. In the current set of studies, the psycho-
metric properties of a brief CEOA (B-CEOA) were compared with those of the original 
CEOA in a nonclinical undergraduate sample in terms of factor structure, internal con-
sistency, and concurrent validity of the expectancy and valuation scales. The BCEOA re-
sults were replicated and extended to a referred undergraduate sample (i.e., those referred 
to a campus alcohol intervention) to evaluate the brief measure’s clinical utility. 
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Study 1 
 
This study utilized a nonclinical undergraduate sample to examine the psychometric prop-
erties of both the original CEOA and the B-CEOA. The CEOA was administered to the 
participants and the B-CEOA items were extracted. In examining the factor structure of 
expectancies, previous studies have entered positive and negative expectancy items into 
separate analyses (Fromme et al., 1993; Valdivia & Stewart, in press). To provide a more 
stringent test of the structure of the CEOA, all 38 items (positive and negative alike) were 
entered into a single factor analysis. Given that men engage in more heavy drinking (e.g., 
Wechsler, Davenport, Dowdall, Moeykens, & Castillo, 1994) and there is a preponderance 
of women in this sample, additional B-CEOA factor analyses were conducted to ensure 
that the factor structure would be maintained across gender. To assess concurrent validity, 
weekly alcohol consumption was used as the criterion variable. Although it was expected 
that positive expectancies would predict increased drinking behavior, exploratory regres-
sion analyses were conducted to determine the relationship between negative expectancies 
and drinking behavior due to inconsistencies in previous results (e.g., Lee et al., 1999; 
McMahon, Jones, & O’Donnell, 1994; Stacy et al., 1990). With respect to the concurrent va-
lidity of valuations, it was hypothesized that the more one values a particular effect of 
alcohol, regardless of whether that outcome is theoretically negative or positive, the 
greater the drinking behavior, consistent with expectancy-value theory (Bandura, 1977). It 
was expected that the psychometric results would be maintained across the original CEOA 
and the B-CEOA, with the exception that fewer factors would likely emerge with the brief 
version due to the smaller number of items being entered into the factor analyses. 
 
Method 
 
Participants 
The sample consisted of 581 university students recruited through the undergraduate stu-
dent participant pool at Dalhousie University. The sample was 68.5% women with a mean 
age of 19.7 years (SD = 3.8, range = 16–48 years). The sample was 71.6% first year students, 
16.6% in second year, 4.6% in third year, and 2.4% in fourth year or higher, with 4.8% fail-
ing to report their year in university. Forty-seven percent of the students were of the legal 
drinking age. Although a substantial portion of the students were under Nova Scotia’s 
legal drinking age of 19, a 2002 study on Nova Scotia teen drug use indicated that 83% of 
men and 79% of women in grade 12 had consumed alcohol (Poulin, 2002). Eighty-one per-
cent of students in the current sample reported that they had drunk alcohol within the past 
month. The sample reported drinking an average of 5.77 drinks per week (SD = 7.74). 
 
Measures 
Participants were administered the Comprehensive Effects of Alcohol scale (CEOA; Fromme 
et al., 1993), which includes 38 items that assess expectancies and valuations. Participants 
indicate their degree of agreement that a particular effect will likely occur to the individual 
respondent from drinking (i.e., expectancies) on a 1–4 scale (1 = disagree to 4 = agree). Par-
ticipants further indicate whether and to what degree each effect would be desirable or 
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undesirable (i.e., valuations) to the individual respondent on a second 1–5 scale (1 = bad to 
5 = good). The CEOA has been shown to have adequate internal consistency, temporal sta-
bility, construct validity, and criterion validity (Fromme et al., 1993;Valdivia & Stewart, in 
press). The 15-item version of the CEOA (B-CEOA) was developed by the University of 
Washington research group for use in their ASTP brief college alcohol intervention (Ad-
dictive Behaviors Research Center, 1997). The ASTP intervention manual including the 
B-CEOA is available from the authors. The B-CEOA includes a subset of items assessing 
expectancies and valuations extracted from the original CEOA. B-CEOA items were cho-
sen based on the highest factor loadings on each expectancies scale according to those 
found in the factor analysis of the original CEOA by Fromme and colleagues (1993). The 
resulting 15 items included two items from each of Fromme and colleagues’ (1993) seven 
expectancies scales, except for the Risk & Aggression scale, which contained three items. 
In this study, these 15 items were extracted from the scores on the original CEOA for each 
participant to examine the psychometrics of the B-COEA in comparison to the CEOA. There 
have been no psychometric data collected to date for the B-CEOA. 

Information on drinking behavior was obtained using the quantity and frequency method 
(see Stewart, Peterson, & Pihl, 1995). Participants first indicated the number of times per 
week that they typically engage in drinking behavior. Participants who engage in drinking 
less than once per week were asked to provide monthly or yearly drinking frequency. Par-
ticipants then indicated their typical number of alcoholic beverages consumed per drinking 
occasion. Drinking behavior items were embedded in a questionnaire on basic demo-
graphic information (gender, age, year in university) to reduce their salience (cf. Sobell & 
Sobell, 1990). Questions were posed in an open-ended format rather than a forced-choice 
format and participants were ensured confidentiality to increase response accuracy (cf. So-
bell & Sobell, 1990). Frequency and quantity estimates were multiplied to yield a composite 
weekly drinking estimate (cf. Stewart et al., 1995). 
 
Procedure 
Participants completed measures voluntarily during class time. Of the 581 participants, 575 
completed the expectancy portion of the CEOA and 548 completed the valuations portion 
of the CEOA. 
 
Results 
 
Construct Validity: Factor Structure 
The factor structures of the CEOA and B-CEOA were determined separately for expectan-
cies and valuations using exploratory principal components analyses (PCAs). Although 
Fromme et al. (1993) employed both exploratory and confirmatory factor analyses, the cur-
rent study used exploratory PCAs as the B-CEOA has never undergone factor analyses. 
Confirmatory factor analysis would be inappropriate for the B-CEOA at this initial stage 
(Floyd & Widaman, 1995) and the use of exploratory PCAs provides the opportunity to 
compare the results from both versions. To provide a more stringent test of construct (fac-
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torial) validity, PCAs included the “positive” and “negative” outcome items simultane-
ously, contrary to Fromme et al.’s (1993) and Valdivia and Stewart’s (in press) approach. 
Because of previous findings of intercorrelations among alcohol expectancy factors (Gold-
man, Brown, Christiansen, & Smith, 1991; Leigh & Stacy, 1991), oblique rotation was used 
(i.e., Oblimin; cf., Fromme et al., 1993), which allowed for intercorrelation among factors 
(Tabachnick & Fidell, 2001). For the PCAs, the number of factors to retain was determined 
through consideration of (a) results of parallel analysis (Horn, 1965; Longman, Cota, 
Holden, & Fekken, 1989); (b) simple structure (Thurstone, 1947); and (c) factor interpreta-
bility. Parallel analysis is a procedure that statistically determines the break in the scree 
plot (Horn, 1965; Longman et al., 1989); it produces more accurate factor extractions than 
the commonly used Kaiser’s (1960) eigenvalues > 1.0 rule (Zwick & Velicer, 1986). The par-
allel analyses were conducted using both the mean eigenvalues and the 95th percentile 
eigenvalues (cf. Longman et al., 1989). In interpreting factors, a cutoff of ≥ .40 was used to 
determine salient loadings. 
 
Full-Scale CEOA Expectancies. A PCA was conducted on the 38 full-scale CEOA expec-
tancy items. Eigenvalues obtained in the PCAs are shown in Table I. Parallel analyses using 
mean and 95th percentile eigenvalues supported five-factors in contrast to the eight factors 
suggested by Kaiser’s (1960) rule. A seven-factor model provided fewer hyperplane items 
(i.e., items that do not have salient loadings on any factors in the model)1 and accounted 
for more variance than the five-factor model or an alternative six-factor model. The seven-
factor model was chosen; it accounted for 54.1% of the variance in the 38 CEOA expectancy 
items. Table I shows the rotated factor loadings for this seven-factor solution. The seven-
factor solution had adequate simple structure (Thurstone, 1947) [i.e., no complex items, 
only one hyperplane item, and sufficient salient loadings per factor (range = 3–8)]. Corre-
lations among the factors ranged from < .01 to .33. The seven expectancy factors corre-
sponded extremely closely to the seven expectancy scales proposed by Fromme et al. (1993) 
and were labeled Liquid Courage, Cognitive & Behavioral Impairment, Risk & Aggression, 
Tension Reduction, Self-Perception, Sexuality, and Sociability, respectively. 
 

Table I. Principal Components Analyses of the Comprehensive Effects of Alcohol: Obliquely 
Rotated Factor Loadings (Pattern Matrix) for Expectancies in the Nonclinical Sample (N = 575) 

 Factor 1: 
LC 

Factor 2: 
CBI 

Factor 3: 
RA 

Factor 4: 
TR 

Factor 5: 
SP 

Factor 6: 
Sex 

Factor 7: 
Soc 

Eigenvalues 9.34 3.34 2.52 1.73 1.36 1.18 1.04 
Variance explained 
     (%) 

24.68 8.79 6.62 4.55% 3.58 3.10 2.75 

Cronbach’s alpha .84 .82 .82 .66 .68 .73 .82 

CEOA item content (theoretical scale)      
21. Creative (LC) .65 –.07 –.02 .16 .15 .08 .06 
20. Unafraid (LC) .60 .08 .35 .19 –.08 –.06 .09 
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Table I continued Factor 1: 
LC 

Factor 2: 
CBI 

Factor 3: 
RA 

Factor 4: 
TR 

Factor 5: 
SP 

Factor 6: 
Sex 

Factor 7: 
Soc 

22. Courageous 
     (LC) 

.58 .06 .31 .14 .01 .06 .12 

19. Brave and daring 
     (LC) 

.57 –.10 .37 .08 –.08 –.00 .15 

6. Writing impaired 
     (CBI) 

–.08 .72 .03 .02 –.13 .11 –.06 

8. Difficulty think- 
     ing (CBI) 

.00 .71 .02 .04 .12 –.03 –.05 

11. Head fuzzy 
     (CBI) 

.04 .66 –.13 .07 .09 .06 –.02 

2. Dulled senses 
     (CBI) 

.12 .66 –.04 –.09 –.14 .02 .00 

15. Clumsy (CBI) –.06 .60 .05 –.04 .09 –.04 .25 
26. Responses slow 
     (CBI) 

–.11 .57 .14 .26 .12 –.06 .06 

13. Dizzy (CBI) –.02 .50 –.03 –.04 .28 –.04 .09 
9. Neglect obliga- 
     tions (CBI) 

.05 .49 .23 –.01 .19 –.16 .00 

35. Tough (RA) .02 .06 .72 –.02 .09 .18 –.03 
25. Aggressive (RA) –.01 .02 .70 –.10 .09 .09 –.08 
37. Powerful (LC) .18 –.05 .64 –.02 –.02 .25 –.08 
36. Take risks (RA) .13 .04 .62 .15 .01 –.01 .20 
17. Loud, boister- 
     ous, noisy (RA) 

–.04 .17 .51 –.05 .13 –.15 .31 

10. Dominant (RA) .13 .11 .50 –.05 .00 .17 .00 
29. Calm (TR) .11 –.04 –.04 .75 –.02 .10 .00 
27. Relaxed (TR) –.04 .12 .07 .69 –.12 –.10 .23 
18. Peaceful (TR) .26 .04 –.17 .61 .05 .18 –.11 
33. Self-critical (SP) .07 –.02 –.04 .11 .70 .06 –.03 
28. Guilty (SP) –.16 .01 .02 .01 .67 –.06 –.01 
4. Problems worse 
     (SP) 

.04 .06 –.03 –.06 .60 .04 –.05 

30. Moody (SP) –.04 .06 .23 –.04 .59 .04 .05 
23. Shaky, jittery 
     next day (CBI) 

.19 .07 .11 –.20 .47 .05 .06 

12. Enjoy sex more 
     (Sex) 

–.06 .03 .09 .05 –.05 .77 .01 

32. Better lover 
     (Sex) 

–.12 –.11 .19 .10 .06 .76 .04 

7. Sexy (Sex) .12 .15 .08 –.07 .02 .53 .14 
16. Act out fanta- 
     sies (Sex) 

.08 .08 .13 .09 .21 .44 .14 

34. Talkative (Soc) –.23 –.02 .20 .12 .10 –.07 .78 
38. Sociable (Soc) –.08 .05 .01 .11 –.01 .06 .72 
1. Outgoing (Soc) .15 .02 –.02 –.14 –.12 .06 .67 
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Table I continued Factor 1: 
LC 

Factor 2: 
CBI 

Factor 3: 
RA 

Factor 4: 
TR 

Factor 5: 
SP 

Factor 6: 
Sex 

Factor 7: 
Soc 

14. Friendly (Soc) .17 .13 –.18 .08 –.05 .08 .66 
31. Easier to talk to 
     people (Soc) 

–.06 .02 .04 .21 .00 .13 .64 

3. Humorous (Soc) .14 .02 –.03 –.18 –.08 .13 .53 
24. Energetic (Soc) .27 –.15 .08 .02 .09 –.07 .51 
5. Express Feelings 
     (Soc) 

.20 .05 –.15 –.01 .33 .33 .27 

Note: Salient loadings (≥ ∥.40∥) are indicated in bold. 
LC = Liquid courage; CBI = Cognitive & Behavioral Impairment; RA = Risk & Aggression; TR = Tension 
Reduction; SP = Self-Perception; Sex = Sexuality; Soc = Sociability. 

 
B-CEOA Expectancies. A PCA with oblique rotation was performed on the 15 B-CEOA 
expectancy items (see Table II for eigenvalues). Parallel analyses using mean and 95th per-
centile eigenvalues supported four-factors, consistent with the four-factors suggested by 
Kaiser’s (1960) rule. This four-factor solution accounted for 57.9% of the variance in B-CEOA 
expectancy item scores. Table II shows the rotated factor loadings for this four-factor solu-
tion. This model had adequate simple structure with no hyperplane items and only one 
complex item. Correlations among the factors ranged from .05 to .25. Given the pattern 
of results, the factors were labeled Liquid Courage/Sociability/Risk & Aggression, Self-
Perception/Cognitive & Behavioral Impairment, Sexuality, and Tension Reduction, respec-
tively. 

Examination of the B-CEOA expectancies factor structure separately for men and women 
yielded similar results, with four-factor solutions. The factor solutions consisted of the 
same four factors as the previous analyses for both men (variance accounted for 57.7%) 
and women (variance accounted for 58.5%). 
 

Table II. Principal Components Analyses of the Brief Comprehensive Effects of Alcohol: Obliquely 
Rotated Factor Loadings (Pattern Matrix) for Expectancies in the Nonclinical Sample (N = 575) 

 Factor 1: 
RA/LC/Soc 

Factor 2: 
SP/CBI 

Factor 3: 
Sex 

Factor 4: 
TR 

Eigenvalues 4.36 1.92 1.26 1.14 
Variance explained (%) 29.04 12.83 8.39 7.61 
Cronbach’s alpha .81 .60 .60 .60 

B-CEOA item content (theoretical scale)     
19. Brave and daring (LC) .73 –.02 .22 –.09 
31. Easier to talk to people (Soc) .71 –.11 –.04 .18 
38. Sociable (Soc) .70 –.04 –.09 .13 
36. Take risks (RA) .67 .07 .25 –.12 
22. Courageous (LC) .64 .02 .31 .09 
17. Loud, boisterous, noisy (RA) .57 .31 .01 –.27 
28. Guilty (SP) –.33 .75 .16 .05 
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Table II continued Factor 1: 
RA/LC/Soc 

Factor 2: 
SP/CBI 

Factor 3: 
Sex 

Factor 4: 
TR 

13. Dizzy (CBI) .20 .65 –.27 .10 
30. Moody (SP) .02 .64 .22 –.11 
15. Clumsy (CBI) .41 .55 –.30 .10 
32. Better lover (Sex) .11 .01 .77 .14 
12. Enjoy sex more (Sex) .15 .00 .65 .23 
25. Aggressive (RA) .25 .23 .45 –.39 
18. Peaceful (TR) .04 .11 .13 .77 
29. Calm (TR) .12 .03 .11 .74 

Note: Salient loadings (≥∥.40∥) are indicated in bold. 
LC = Liquid Courage; CBI = Cognitive & Behavioral Impairment; RA = Risk & Aggression; TR = Tension Re-
duction; SP = Self-Perception; Sex = Sexuality; Soc = Sociability. 

 
Full-Scale CEOA Valuations. A PCA was conducted on the 38 CEOA valuation items (see 
Table III for eigenvalues). Parallel analysis using mean and 95th percentile eigenvalues 
provided significant and marginally significant support, respectively, for six factors. Eight 
factors were suggested by Kaiser’s (1960) rule. The six-factor model had fewer hyperplane 
items, included only one complex loading, and was more readily interpretable than the 
seven- or eight-factor models. The six-factor solution accounted for 53.3% of the variance. 
Table III shows the rotated factor loadings for the six-factor solution. The six-factor solu-
tion had adequate simple structure: one complex item, two hyperplane items, and suffi-
cient salient loadings per factor (range = 4–9). Correlations among these factors ranged 
from < .01 to .40. The six valuation factors corresponded closely to the seven valuation 
scales proposed by Fromme et al. (1993) save that Risk & Aggression and Liquid Courage 
items loaded on a single factor. The six extracted factors were labeled Sociability, Self-
Perception, Liquid Courage/Risk & Aggression, Tension Reduction, Cognitive & Behav-
ioral Impairment, and Sexuality, respectively. 
 

Table III. Principal Components Analyses of the Comprehensive Effects of Alcohol: Obliquely 
Rotated Factor Loadings (Pattern Matrix) for Valuations in the Nonclinical Sample (N = 548) 

 Factor 1: 
Soc 

Factor 2: 
SP 

Factor 3: 
LC/RA 

Factor 4: 
TR 

Factor 5: 
CBI 

Factor 6: 
Sex 

Eigenvalues 8.17 5.91 2.00 1.51 1.41 1.30 
Variance explained (%) 21.49 15.56 5.18 3.98 3.71 3.41 
Cronbach’s alpha .86 .79 .82 .75 .70 .83 

CEOA item content (theoretical scale)      
1. Outgoing (Soc) .75 –.01 .05 –.11 .02 .02 
38. Sociable (Soc) .73 –.06 –.06 .17 .06 .04 
31. Easier to talk to people 
     (Soc) 

.71 –.10 .04 .17 –.03 .07 

3. Humorous (Soc) .69 –.01 –.00 –.24 .14 .11 
14. Friendly (Soc) .67 .09 –.06 .15 –.25 .17 
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Table III continued Factor 1: 
Soc 

Factor 2: 
SP 

Factor 3: 
LC/RA 

Factor 4: 
TR 

Factor 5: 
CBI 

Factor 6: 
Sex 

34. Talkative (Soc) .66 .10 –.10 .05 .14 .10 
5. Express feelings (Soc) .63 .09 .17 .01 –.06 –.05 
21. Creative (LC) .42 –.26 .23 .21 –.00 .13 
24. Energetic (Soc) .39 –.27 .29 .24 .07 .09 
28. Guilty (SP) .10 .73 .04 –.09 –.08 –.09 
23. Shaky, jittery next day 
     (CBI) 

.05 .64 –.09 –.14 .08 –.00 

9. Neglect obligations (CBI) –.13 .61 .13 .05 .10 .04 
26. Responses slow (CBI) .05 .52 –.01 –.06 .35 .02 
4. Problems worse (SP) –.33 .52 .13 .42 –.07 –.04 
8. Difficulty thinking (CBI) –.08 .50 .04 .11 .33 .14 
33. Self-critical (SP) .05 .48 .26 –.01 –.15 –.11 
6. Writing impaired (CBI) –.14 .42 –.09 .17 .25 .23 
30. Moody (SP) –.07 .42 .21 –.20 –.08 –.06 
2. Dulled senses (CBI) –.16 .36 –.06 .27 .32 .20 
36. Take risks (RA) –.05 .11 .71 .05 .04 –.02 
20. Unafraid (LC) .01 –.18 .68 .19 .11 .05 
19. Brave and daring (LC) .08 –.10 .68 .17 .10 .11 
37. Powerful (LC) –.09 .03 .66 –.02 –.04 .18 
22. Courageous (LC) .16 –.13 .64 .22 .06 .06 
35. Tough (RA) –.01 .24 .57 –.16 .07 –.00 
25. Aggressive (RA) –.03 .28 .50 –.17 .02 –.00 
10. Dominant (RA) .03 .13 .44 –.26 –.00 .16 
29. Calm (TR) .31 –.12 .07 .57 .04 .07 
27. Relaxed (TR) .23 –.09 .09 .51 .03 .17 
18. Peaceful (TR) .35 –.04 .14 .47 –.12 .09 
11. Fuzzy (CBI) .09 –.08 –.01 –.02 .81 .03 
13. Dizzy (CBI) –.02 –.05 .13 .02 .78 –.08 
15. Clumsy (CBI) .10 .33 –.00 .05 .61 –.20 
17. Loud, boisterous, noisy 
     (RA) 

.02 –.02 .31 –.25 .47 .12 

12. Enjoy sex more (Sex) –.02 –.03 .01 –.02 –.17 .90 
32. Better lover (Sex) .06 –.10 –.00 .04 .02 .77 
7. Sexy (Sex) .13 .02 .06 –.12 .05 .70 
16. Act out fantasies (Sex) .12 .10 .19 .04 –.06 .65 

Note: Salient loadings (≥ ∥.40∥) are indicated in bold. 
LC = Liquid Courage; CBI = Cognitive & Behavioral Impairment; RA = Risk & Aggression; TR = Tension Re-
duction; SP = Self-Perception; Sex = Sexuality; Soc = Sociability. 

 
B-CEOA Valuations. A PCA with oblique rotation was conducted on the 15 B-CEOA val-
uation items (see Table IV for eigenvalues). Parallel analyses using mean and 95th percen-
tile eigenvalues supported three factors, consistent with the three factors suggested by 
Kaiser’s (1960) rule. This three-factor solution accounted for 52.9% of the variance. Table IV 
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shows the rotated factor loadings for this three-factor solution. This model showed ade-
quate simple structure with two complex items and two hyperplane items. An examination 
of a four-factor model yielded no improvement in simple structure, so the three-factor model 
was retained as the best solution on the principle of parsimony. Correlations among the 
three factors ranged from .09 to .29. The factors were labeled Tension Reduction/Sexual-
ity/Sociability, Liquid Courage/Risk & Aggression/Self-Perception, and Cognitive & Be-
havioral Impairment, respectively. 
 

Table IV. Principal Components Analyses of the Brief Comprehensive Effects of Alcohol: Obliquely 
Rotated Factor Loadings (Pattern Matrix) for Valuations in the Nonclinical Sample (N = 548) 
 Factor 1: 

TR/Soc/Sex 
Factor 2: 

LC/RA/SP 
Factor 3: 

CBI 
Eigenvalues 3.89 2.76 1.18 
Variance explained (%) 25.90 18.41 7.89 
Cronbach’s alpha .81 .72 .61 

B-CEOA item content (theoretical scale)    
38. Sociable (Soc) .79 –.16 .15 
31. Easier to talk to people (Soc) .79 –.06 .08 
29. Calm (TR) .72 –.13 .10 
32. Better lover (Sex) .66 .26 –.05 
18. Peaceful (TR) .65 .06 –.05 
12. Enjoy sex more (Sex) .56 .31 –.19 
36. Take risks (RA) .05 .76 .03 
25. Aggressive (RA) –.16 .69 .07 
19. Brave and daring (LC) .43 .60 .05 
22. Courageous (LC) .48 .50 .02 
30. Moody (SP) –.35 .38 .27 
28. Guilty (SP) –.36 .34 .20 
15. Clumsy (CBI) –.04 –.07 .84 
13. Dizzy (CBI) .14 –.03 .81 
17. Loud, boisterous, noisy (RA) .09 .26 .50 

Note: Salient loadings (≥ ∥.40∥) are indicated in bold. 
LC = Liquid Courage; CBI = Cognitive & Behavioral Impairment; RA = Risk & Aggression; TR = Tension Reduction; 
SP = Self-Perception; Sex = Sexuality; Soc = Sociability. 

 
Examination of the B-CEOA valuations factor structure separately for men and women 

yielded similar results, with three-factor solutions. For men (variance accounted for 53.0%), 
the factors consisted of Tension Reduction/Sexuality/Sociability, Liquid Courage/Risks & 
Aggression, and Cognitive & Behavioral Impairment/Self-Perception. For women (variance 
accounted for 51.9%), the factors consisted of Tension Reduction/Sexuality/Sociability, Liq-
uid Courage/Risks & Aggression/Self-Perception, and Cognitive & Behavioral Impairment. 
Self-Perception items loaded with different factors in the men and women: with Cognitive 
& Behavioral Impairment in the men and with Liquid Courage/Risks & Aggression in the 
women. 
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Internal Consistency2 
Internal consistency was assessed using Cronbach’s alpha for each of the factors for each 
of the PCAs. The internal consistencies for the full-scale CEOA expectancy factors were 
adequate to good, with alpha’s ranging from .66 to .84 (see Table I). The internal consist-
encies for the B-CEOA expectancy factors were adequate to good, with alphas ranging 
from .60 to .81 (see Table II). CEOA valuations factors demonstrated adequate to good in-
ternal consistencies, with alphas ranging from .70 to .86 (see Table III). For B-CEOA valu-
ations, internal consistencies were also adequate to good, with alphas ranging from .61 to 
.81 (see Table IV). Internal consistency appears to have generally been maintained with the 
shortened versions of both the expectancy and valuation scales despite the decrease in the 
number of items. 
 
Concurrent Validity: Weekly Drinking Levels 
All regression analyses used factor scores rather than scale scores as predictors since the 
intent of the study was to establish concurrent validity using a data-driven rather than 
theory-driven approach. Linear regression was employed to test whether a given block of 
CEOA factors predicted typical weekly alcohol use (see Tabachnick & Fidell, 2001). 
 
Full Scale CEOA Expectancies. As a block, the seven CEOA expectancy factors explained 
a significant 10.2% of the variance in drinks per week, F(7, 557) = 9.02, p < .001. As shown 
in Table V (top, left panel), when controlling for the other expectancy factors, the higher 
the expectancies of Risk & Aggression or enhanced Sexuality from drinking, and the lower 
the expectancies of negative Self-Perception, the greater the amount of weekly drinking. 
 
B-CEOA Expectancies. As a block, the four B-CEOA expectancies explained a significant 
11.9% of the variance in drinks per week, F(4, 560) = 18.87, p < .001. As shown in Table V 
(top, right panel), when controlling for the other B-CEOA expectancies, the higher the ex-
pectancies of Risk & Aggression/Liquid Courage/Sociability or enhanced Sexuality from 
drinking, and the lower the expectancies of negative Self-Perception/Cognitive & Behav-
ioral Impairment, the greater the amount of weekly drinking. The higher the expectancies 
of Tension Reduction the lower the weekly drinking, when controlling for the other B-
CEOA expectancies (see Table V, top, right panel). Although the expectancy factors are not 
directly comparable across the full scale and brief versions, the types of significant expec-
tancy predictors of weekly alcohol use levels were similar across the two versions of the 
questionnaire (see Table V). 
 
Full Scale CEOA Valuations. The six CEOA valuation factors explained a significant 11.0% 
of the variance in drinks per week, F(6, 530) = 10.95,p < .001. As shown in Table V (bottom, 
left panel), when controlling for the other valuations, the higher the positive valuations of 
negative Self-Perception, Cognitive & Behavioral Impairment, or enhanced Sexuality 
drinking outcomes, the greater the amount of weekly drinking. 
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Table V. Summary of the Multiple Regression Analyses Predicting Weekly Alcohol Consumption 
for the Full and Brief Versions of the Comprehensive Effects of Alcohol Questionnaire in the Non-
clinical Sample 

CEOA β B-CEOA β 

Expectancy Factors 
     (N = 565) 

 Expectancy Factors 
     (N = 565) 

 

     LC .04   
     RA .22***      LC/RA/Soc .22*** 
     Soc .05   
     SP –.17***      SP/CBI –.20*** 
     CBI –.07   
     Sex .14**      Sex .21*** 
     TR –.02      TR –.08* 

Valuation Factors 
     (N = 537) 

 Valuation Factors 
     (N = 537) 

 

     Soc .01   
     Sex .15**      Soc/Sex/TR .10* 
     TR .01   
     LC/RA .07   
     CBI .18***      CBI .12** 
     SP .13**      LC/RA/SP .19* 

Note: LC = Liquid Courage; CBI = Cognitive & Behavioral Impairment; RA = Risk & Aggression; TR = Tension 
Reduction; SP = Self-Perception; Sex = Sexuality; Soc = Sociability. 
* p < .05, ** p < .01, *** p < .001 

 
B-CEOA Valuations. The three B-CEOA valuation factors explained a significant 7.7% of 
the variance in drinks per week, F(3, 533) = 14.90,p < .001. As shown in Table V (bottom, 
right panel), when controlling for the other valuation factors, the higher the positive valu-
ations of Sociability/Sexuality/Tension Reduction, Liquid Courage/Risk & Aggression/Self-
Perception, or Cognitive & Behavioral Impairment drinking outcomes, the more drinks 
consumed per week. Although the valuation factors are not directly comparable across 
CEOA versions, the types of significant valuation predictors of weekly alcohol use levels 
were similar across the two versions of the questionnaire (see Table V). 
 
Discussion 
 
Study 1 examined the psychometric properties of both the original CEOA scale and the 
B-CEOA in a nonclinical undergraduate student sample. Comparison of the results from 
the two versions does provide support for the use of the B-CEOA. 
 
Construct Validity: Factor Structure 
 
Expectancies. As expected, the factor structure of CEOA expectancies was similar to that 
of Fromme et al.’s (1993) original seven-factor structure (i.e., Liquid Courage, Cognitive & 
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Behavioral Impairment, Risk & Aggression, Self-Perception, Tension-Reduction, Sexuality, 
and Sociability), despite the current study’s strategy of entering all 38 items (positive and 
negative) into a single factor analysis. The factor structures obtained in Fromme et al.’s 
(1993) and Valdivia and Stewart’s (in press) work were not merely secondary to their strat-
egy of conducting separate analyses for positive and negative expectancies. The results 
from the PCA of the B-CEOA expectancies provided support for the use of the B-CEOA, 
with a four-factor structure. Despite the expected reduced number of factors, the original 
structure proposed by Fromme et al. (1993) was generally retained in the brief version in 
that all items had salient loadings on the same factor in which other items from their the-
oretically expected factors loaded (i.e., both Liquid Courage items had salient loadings on 
the same factor, etc.). 
 
Valuations. It was expected that the factor structure of CEOA valuations would be similar 
to that of the expectancy scale (cf. Valdivia & Stewart, in press). The PCA of the valuation 
items from the original CEOA provided support for a six-factor solution that was similar 
to the seven-factor solution obtained for expectancies. The current analytic strategy which 
included all 38 valuation items in a single analysis produced a difference from Valdivia 
and Stewart’s (in press) factor structure in that the valuation of Liquid Courage (purport-
edly a positive expectancy) and the valuation of Risk & Aggression (putatively a negative 
expectancy) combined to create a single valuations factor. The Self-Perception items formed 
an independent factor rather than combining with Risk & Aggression items as in Valdivia 
and Stewart (in press). These differences are likely due to the change in analytic strategy 
across studies. The present results and those of Valdivia and Stewart (in press) suggest that 
the general structure of expectancies and valuations on the full scale CEOA is consistent 
with the structure proposed by Fromme et al. (1993). 

The PCA of the B-CEOA valuations provided support for the use of this shortened ver-
sion in that the original structure was largely maintained despite the reduction in the over-
all number of factors to a three-factor solution. The combination of Liquid Courage and 
Risk & Aggression into one factor as well as the independent factor of Cognitive & Behav-
ioral Impairment factors still existed in this B-CEOA valuations solution, consistent with 
the factor structure of the original CEOA. The “positive” expectancies of Tension Reduc-
tion, Sociability, and enhanced Sexuality outcomes from drinking had salient loadings on 
the first factor, supporting the conceptualization of these scales as tapping “positive” ex-
pectancies (Fromme et al., 1993). Contrary to the original scale, the items from the original 
Self-Perception factor did not have salient loadings in the three-factor solution. These two 
items did have reasonably high loadings on the factor including Liquid Courage and Risk 
& Aggression. It is likely that the failure of the Self-Perception items to have salient load-
ings were due to gender differences in factor structure, as Self-Perception loaded on the 
factor with Cognitive and Behavioral Impairment for men and the factor with Liquid Cour-
age/Risks & Aggression for women. 
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Internal Consistency 
For both expectancies and valuations, the internal consistency was maintained in both the 
original CEOA and B-CEOA solutions despite the reduction in the number of items in the 
B-CEOA. 
 
Concurrent Validity 
 
Expectancies. Regression analyses revealed similar concurrent validity across the two ver-
sions of the CEOA. For the original CEOA, the greater the CEOA expectancies of Risk & 
Aggression or Sexuality, and the lower the expectancies of negative Self-Perception from 
drinking, the more one drank per week, consistent with previous work conducted by 
Fromme et al. (1993). Results of regression analyses conducted on the B-CEOA expectan-
cies provided similar results, with greater expectancies related to Liquid Courage/Risk & 
Aggression/Sociability (i.e., social drinking outcomes) or Sexuality and the lower the Self-
Perception/Cognitive & Behavioral Impairment expectancies, being related to higher weekly 
alcohol consumption. Surprisingly, the expectancy of Tension Reduction from drinking 
predicted less weekly consumption, contrary to previous literature (e.g., Brown, 1985; Fromme 
et al., 1993), although the unique contribution was modest. 

As the B-CEOA expectancy factors accounted for similar amounts of variance in weekly 
consumption (12%, 38-item CEOA: 10%) than the original CEOA, there appears to be 
promise for the use of the B-CEOA expectancies as predictors of drinking behavior. 
 
Valuations. The concurrent validity was also examined for both versions of the CEOA for 
valuations. As expected, the more one positively valued CEOA factors of enhanced Sexu-
ality, Cognitive & Behavioral Impairment, or negative Self-Perception from drinking, the 
more one drank per week. This result supports Fromme and D’Amico’s (2000) findings of 
greater positive valuations related to Cognitive & Behavioral Impairment predicting 
greater drinking behavior, but contradicts their findings of lesser positive valuations of 
Self-Perception predicting greater drinking behavior. Similar to the CEOA valuations, the 
more one positively valued B-CEOA factors of Sociability/Sexuality/Tension Reduction 
(i.e., positive effects of drinking), Cognitive & Behavioral Impairment, or Liquid Courage/ 
Risk & Aggression/Self-Perception, the greater the weekly consumption. 

The B-CEOA valuations factors accounted for less variance (8%) than that of the 38-item 
CEOA (11%) indicating that predictive power may be lost when removing the 23 items. 
This difference in variance accounted for may be related to the poorer performance of the 
Self-Perception items in the valuations factor analysis. Although there may be information 
lost with the B-CEOA valuations, this loss is not substantial. Given the benefits of using 
the B-CEOA and the positive results of the B-CEOA with the expectancies in a nonclinical 
sample, there appears to be promise for the use of this measure. These results were there-
fore replicated and extended in a sample of students referred to an alcohol intervention. 
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Study 2 
 
Study 2 examined the psychometrics of the B-CEOA in a sample of undergraduates who 
were referred to a brief alcohol intervention to fulfill a portion of their disciplinary conse-
quences for violating the campus alcohol policy.3 For establishing the concurrent validity 
of the B-CEOA, this second study included both measures of weekly alcohol consumption 
and alcohol-related problems, as assessment of alcohol-related problems is relevant to a 
sample of students who have already experienced negative consequences due to being re-
ferred to the alcohol intervention. It was expected that the factor structure, internal con-
sistency, and concurrent validity would remain similar to that of the B-CEOA in Study 1. 
 
Method 
 
Participants 
The sample consisted of 734 students at the University of Nebraska–Lincoln who attended 
the Alcohol Skills Training Program (ASTP). The sample was 30.5%women with a mean 
age of 19.3 years (SD = 1.4; range = 17–30 years). The sample was 57.7% first year students, 
21.7% in second year, 12.4% in third year, and 7.2% in fourth year or higher, with 1.0% 
failing to report their year in university. Fifteen percent of the students were of the legal 
drinking age. The sample reported drinking an average of 17.79 (SD = 13.60) drinks per 
week, which is about 12 more drinks per week on average than the nonclinical sample.4 
The 633 individuals who completed the Rutgers’ Alcohol Problem Index reported a mean 
score of 16.11 (SD = 12.53), which is above the recommended clinical cutoff of 15 (e.g., 
Thombs & Beck, 1994), providing evidence that the sample includes individuals with a 
clinical level of alcohol problems. 
 
Measures 
The participants completed the B-CEOA (Addictive Behaviors Research Center, 1997) de-
scribed in Study 1. The participants did not complete the full version of the CEOA; instead 
the participants completed the short version of the questionnaire as a component of their 
clinical intervention. The participants completed the Alcohol Use Questionnaire (AUQ; 
Addictive Behaviors Research Center, 1997) and the Rutgers Alcohol Problem Index (RAPI; 
White & Labouvie, 1989) to assess weekly drinking and drinking-related negative conse-
quences. The AUQ is an eight-item self-report measure that assesses current alcohol use 
and perceived drinking norms. It includes an item assessing number of drinks per week. 
The RAPI is a 26-item questionnaire designed to assess problems with drinking among 
adolescents and young adults, aged 12–21. For each item, respondents indicate on a scale 
of 0–4 (0 = never, 4 = more than 10 times) the number of times during the past 6 months they 
have experienced the particular problem because of their alcohol use. The RAPI has been 
shown to have high internal consistency (.92) and moderate convergent validity with a 
composite variable of alcohol use intensity (validity coefficients ranging from .20 to .57; 
White & Labouvie, 1989). 
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Procedure 
Participants completed a battery of measures for clinical use in two 90-min group ASTP 
sessions. Students were given the opportunity to request that their responses to the ques-
tionnaires be excluded from research when giving consent to treatment. None of the stu-
dents requested that their responses be excluded from future research. 
 
Results 
 
Construct Validity: Confirmatory Factor Analysis 
To test the fit of the clinical data to the four- and three-factor models for expectancies and 
valuations, respectively, obtained using nonclinical samples, confirmatory factor analysis 
was conducted using LISREL 8.2 (Jöreskog & Sörbom, 1997). Given the sensitivity of max-
imum likelihood analyses to violations of normality, all items were initially assessed for 
multivariate outliers and incomplete data. Twenty multivariate outliers were identified by 
entering all measures into a multiple regression and computing Mahalanobis distance. A 
chi-square cutoff of p < .001 was used as the criteria for multivariate outliers (Tabachnick 
& Fidell, 1996). A final sample of 700 was used for the subsequent SEM analyses. 

As B-CEOA items are ordinal, the data were converted into a matrix of product-moment, 
polychoric, and polyserial correlations using PRELIS 2.20 (Jöreskog & Sörbom, 1997), 
which were used to test the expectancies and valuations models. Fit was assessed by the 
Standardized Root Mean Square Residual (SRMR; ideally ≤ 0.05), Root Mean Square Error 
of Approximation (RMSEA; ideally .02 to .07), and Non-Normed Fit Index (NNFI; ideally 
≥ .95; see Gerbing & Anderson, 1993; Hu, Bentler, & Kano, 1992; Kline, 1998; Loehlin, 1998; 
Schumacker & Lomax, 1996). 
 
B-CEOA Expectancy. Indices of fit suggested substandard fit to the hypothesized four-
factor model, which was based on the highest factor loadings obtained during the nonclin-
ical exploratory factor analysis, SRMR = 0.058, RMSEA = 0.058, NNFI = 0.94. Examination 
of the Lambda-Y modification indices suggested substantial change if complex item load-
ings were permitted. Highly elevated modification values were present on the two item-
factor loadings that were, in Study 1, loaded just above or just below the ± .40 salience 
threshold determined a priori. Specifically, item 15 had a secondary loading of .41 on the 
Liquid Courage/Risk & Aggression/Sociability factor, and item 25 had a secondary loading 
on the Tension Reduction factor of –.39 in Study 1. Respecification of the tested model to 
estimate the two complex items resulted in better model fit, SRMR = 0.051, RMSEA = 0.054, 
NNFI = 0.95 (see Fig. 1). 
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Figure 1. Confirmatory factor analyses of the Brief Comprehensive Effects of Alcohol for 
Expectancies in the Alcohol Skills Training Program sample (N = 700). 

 
B-CEOA Valuations. As was found with the expectancies data, indices of fit suggested 
substandard fit to the hypothesized three-factor model, which was based on the highest 
factor loadings obtained during the nonclinical exploratory factor analysis, SRMR = 0.10, 
RMSEA = 0.066, NNFI = 0.93. Lambda-Y modification indices suggested improvement of 
fit if certain items that had shown complex or hyperplane loadings in Study 1 were reesti-
mated. Specifically, item 19 had a secondary loading of .43 on Sociability/Sexuality/Ten-
sion Reduction, and item 22 had a secondary loading of .48 on Sociability/Sexuality/ 
Tension Reduction in Study 1 and items 28 and 30 were hyperplane in Study 1. Respecifi-
cation of the tested model to estimate these four items resulted in acceptable model fit, 
SRMR = 0.046, RMSEA = 0.052, NNFI = 0.96. For clarity, the two items that were hyperplane 
items in Study 1 are presented on the opposite side of Figure 2 from the other items. 
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Figure 2. Confirmatory factor analyses of the Brief Comprehensive Effects of Alcohol for 
valuations in the Alcohol Skills Training Program sample (N = 700). 

 
Internal Consistency 
Internal consistency for the B-CEOA was assessed using Cronbach’s alpha for each of the 
factors across valuations and expectancies as in Study 1. The internal consistencies for the 
expectancy factors were generally adequate to good, with alphas ranging from .59 to .81 
(see Table VI), and with only the enhanced Sexuality factor falling below .60. For valua-
tions, the internal consistencies were adequate to good, with alphas ranging from .66 to .77 
(see Table VI). 
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Table VI. Summary of the Multiple Regression Analyses for the Brief Comprehensive Effects of 
Alcohol Questionnaire in the Alcohol Skills Training Program Sample 

Predictor Cronbach’s α 
Drinks per week, 

N = 681 (β) 
Alcohol-related problems, 

RAPI; N = 585 (β) 
Drinks per week  — .47*** 

B-CEOA Expectancy Factors   

LC/RA/Soc .81 .15** .23*** 
SP/CBI .60 –.06 .14*** 
Sex .59 .17* .11t 
TR .73 –.05 –.02 
Drinks per week  — .53*** 

B-CEOA Valuation Factors   

Soc/Sex/TR .68 .08 .14** 
CBI .66 .13** .03 
LC/RA/SP .77 .06 –.04 

Note: LC = Liquid Courage; CBI = Cognitive & Behavioral Impairment; RA = Risk & Aggression; TR = Ten-
sion Reduction; SP = Self-Perception; Sex = Sexuality; Soc = Sociability. 
t p = .06. * p < .05, ** p < .01, *** p < .001 

 
Concurrent Validity: Weekly Drinking Levels 
To test whether B-CEOA factor scores would predict drinks consumed per week, drinks 
per week served as the criterion in each analysis and the B-CEOA expectancy or valuation 
factor scores served as predictors in a linear regression. 
 
B-CEOA Expectancies. The B-CEOA expectancy factors explained a significant 6.0% of the 
variance in drinks per week, F(4, 681) = 10.86, p < .001. As shown in Table VI (top, left 
panel), when controlling for the other variables, the higher the expectancies for Liquid 
Courage/Risk & Aggression/Sociability or enhanced Sexuality, the greater the number of 
drinks per week. 
 
B-CEOA Valuations. The B-CEOA valuation factors together explained a significant 4.7% 
of the variance in drinks per week, F(3, 681) = 11.17,p < .001. As shown in Table VI (top, 
right panel), when controlling for the other valuations, the greater the positive valuations 
of Cognitive & Behavioral Impairment, the more drinks consumed weekly. 
 
Concurrent Validity: Alcohol Problems 
It was also expected that B-CEOA factor scores would predict alcohol-related problems. 
Given that heavier drinking is highly predictive of alcohol-related problems (e.g., 
Wechsler, Lee, Kuo, & Lee, 2000), analyses predicting RAPI scores controlled for drinks 
per week. Alcohol-related problems on the RAPI served as the criterion with drinks per 
week entered into the first block and B-CEOA factor scores entered into the second block 
of a set of hierarchical multiple regressions. 
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B-CEOA Expectancies. The final model including drinks per week and the B-CEOA ex-
pectancy factors accounted for a significant 43.9% of the variance in alcohol problems, 
F(5, 580) = 92.52, p < .001. The block of expectancies accounted for significantly more vari-
ance than the model including only drinks per week, R2 change = .14, Finc(4, 580) = 36.61, 
p < .001. As shown in Table VI (top, right panel), when controlling for the other variables 
(including drinks per week), the higher the expectancies for Liquid Courage/Risk & Ag-
gression/Sociability and Cognitive & Behavioral Impairment/Self-Perception, the greater 
the levels of alcohol-related problems. There was a trend for greater expectancies related to 
enhanced Sexuality from drinking to be related to greater alcohol-related problems (p = .06). 
 
B-CEOA Valuations. The final model including drinks per week and the valuation factor 
scores accounted for a significant 32.3% of the variance in RAPI scores, F(4, 581) = 69.15, 
p < .001. The block of B-CEOA valuations accounted for significantly more variance than 
the model including only drinks per week, R2 change = .02, Finc(3, 581) = 5.51, p = .001. As 
shown in Table VI (bottom, right panel), when controlling for the other variables (includ-
ing drinks per week), the higher the positive valuations of Sociability/Sexuality/Tension 
Reduction effects, the greater the levels of alcohol-related problems. 
 
Discussion 
The purpose of Study 2 was to replicate and extend the findings regarding the psychomet-
ric properties of the B-CEOA in Study 1 in a population of referred students. Findings were 
generally supportive of the factor solutions found in Study 1. 
 
Construct Validity: Factor Structure 
Results of the confirmatory factor analyses provided converging support for the four-factor 
Expectancies and three-factor Valuations structures. However, acceptable fit was only ob-
tained when estimating complex factor structures that allowed for multivocal item load-
ings (i.e., variables that have salient loadings on two or more factors in the model). The fit 
degraded below the a priori tolerances when models with only simple item loadings were 
estimated. 
 
Internal Consistency 
The internal consistency was generally adequate. There was questionable internal con-
sistency for the enhanced Sexuality factor (α = .59) in the B-CEOA expectancies factor so-
lution, which may be related to the low number of items on this scale (i.e., only three). 
 
Concurrent Validity: Weekly Drinking Levels and Alcohol Problems 
 
Expectancies. Regression analyses were conducted to examine the concurrent validity of 
the B-CEOA expectancies using weekly alcohol consumption and alcohol-related prob-
lems as criterion variables. Consistent with the findings from the nonclinical sample in 
Study 1, the more one expected Liquid Courage/Risk & Aggression or Sexuality, the more 
one drank per week. However, expectancies related to negative Self-Perceptions/Cognitive 
& Behavioral Impairment and Tension Reduction were not related to weekly drinking levels. 
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For alcohol-related problems, greater expectancies of Liquid Courage/Risk & Aggression/ 
Sociability, negative Self-Perceptions/Cognitive & Behavioral Impairment, and enhanced 
Sexuality predicted greater problems. The greater the expectancies of negative Self-Perceptions/ 
Cognitive & Behavioral Impairment from drinking, the more alcohol-related problems ex-
perienced, contrary to results using drinking behavior as the criterion, but consistent with 
findings of Lee et al. (1999). This result may explain inconsistencies in previous findings 
(e.g., Fromme et al., 1993; Jones & McMahon, 1994; Lee et al., 1999), as the differences may 
partially be a reflection of the measure of drinking behavior utilized (i.e., frequency, quan-
tity, weekly consumption, alcohol-related problems). 
 
Valuations. For valuations, consistent with Study 1 and expectancy-value theory (Ban-
dura, 1977), the more one positively valued Cognitive & Behavioral Impairment when 
drinking, the more one drank per week. Valuations of Cognitive & Behavioral Impairment 
did not predict alcohol-related problems when controlling for weekly consumption. The 
more one positively valued effects regarding Sociability/Enhanced Sexuality/Tension Re-
duction, the more one experienced alcohol-related problems when controlling for weekly 
consumption. These findings are consistent with the notion that drinking levels and alcohol-
related problems are distinct constructs (e.g., Sadava, 1990; White & Labouvie, 1989). 
Given the low variance accounted for in predicting alcohol-related problem while control-
ling for weekly drinking for valuations (2%) compared to expectancies (14%), further eval-
uation is needed. 
 
General Discussion 
 
The current set of studies compared the psychometric properties of the B-CEOA to the 
original CEOA in a nonclinical undergraduate sample, and attempted to replicate and ex-
tend the psychometric findings to a referred undergraduate sample. The results provide 
support for the construct validity of the original CEOA, with a similar factor structure to 
that of Fromme et al. (1993) and Valdivia and Stewart (in press). The convergence between 
the factor structures obtained with the nonreferred sample using exploratory techniques, 
and the referred sample using confirmatory statistics, provides support for the four-factor 
structure of alcohol expectancies and three-factor structure of alcohol valuations for the 
B-CEOA. The items from each theoretical scale proposed by Fromme et al. (1993) generally 
grouped together into a factor for both versions, rather than separating, providing support 
for the construct validity of the CEOA and B-CEOA. The internal consistency was gener-
ally maintained in the shortened version despite the substantial reduction in items. 

Although the expectancy and valuation factors are not directly comparable across the 
versions, the types of significant expectancy and valuation predictors of drinking behavior 
were similar across the two versions of the questionnaire. Negative and positive expectan-
cies as well as valuations had important contributions to the prediction of drinking behav-
ior and problems, supporting the notion that negative expectancies (Jones & McMahon, 
1994; McMahon et al., 1994) and valuations (Jones & McMahon, 1996; Leigh, 1987) are im-
portant predictors as well as positive expectancies. The B-CEOA expectancy factors pro-
vided support for the predictive power of the model for drinking behavior, while the 
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B-CEOA valuation factors had a slight loss of predictive power compared to the original 
version. The discrepancy in the predictive power for valuations could be due to the differ-
ences in the empirical basis of the development of the expectancies scales, with the lack 
thereof for valuations. Alternatively, the discrepancy could be related to the differences 
across samples, such as gender differences. Men and women may differ in their valuations 
of particular effects from drinking, such as those related to risks and aggression or sexual-
ity, that could alter the predictive power of valuations. 

Despite the fewer factors and loss in predictive power and internal consistency, the 
B-CEOA has distinct advantages. The use of the brief version would clearly be more cost 
and time efficient, providing a method to measure expectancies and valuations in large 
questionnaire batteries used in research protocols or to monitor changes over the course of 
therapy. 

The findings suggest that not all effects of alcohol are viewed as “positive” or “negative” 
universally. Although CEOA expectancies was generally composed of the same factor struc-
ture as Fromme et al. (1993) introduced, Risk & Aggression (“negative” expectancy) and 
Liquid Courage (“positive” expectancy) were combined into one factor for CEOA valua-
tions, B-CEOA expectancies, and B-CEOA valuations. These constructs may not be distin-
guishable along a continuum of negative and positive, but instead viewed as a general 
factor related to courage and risk-taking behavior. The inconsistencies of the relationship 
of negative expectancies (e.g., Fromme et al., 1993; Lee et al., 1999; Stacy et al., 1990) with 
drinking measures may be due to a lack of distinct “positive” and “negative” expectancies. 

The regression analyses also supported the notion that valuations are important in de-
termining desirability of drinking outcomes as there was at least one “negative” expectancy 
valuation predicting drinking behavior in each regression, with often more than one “neg-
ative” valuation serving as a significant contributor (with the exception of the regression 
with alcohol-related problems as the criterion). The valuations of two “positive” expectan-
cies, Sociability and Tension Reduction, did not predict drinking behavior, unless com-
bined with each other or other variables into one factor. This was consistent with work by 
Fromme and D’Amico (2000) finding that the valuations of sociability and tension reduc-
tion did not predict drinking quantity or frequency when controlling for expectancies. Certain 
valuations of expectancies may have greater importance in predicting drinking behavior 
and consequences than others. For instance, the results indicate that negative valuations 
regarding Cognitive & Behavioral Impairment were most important in predicting drinking 
behavior for the referred sample. It is possible that, among heavy drinkers, placing a high 
value on this negative effect from drinking is more important than valuations of positive 
effects. 

Several limitations to the current study should be noted. First, the principal component 
analyses related to the B-CEOA items include factors with only two salient item loadings. 
Although this is expected given the low number of total items (Tabachnick & Fidell, 2001) 
and items taken from each original CEOA scale, this is not optimal in terms of simple struc-
ture (Thurstone, 1947). Although there was converging evidence provided by the confirm-
atory factor analyses for the B-CEOA factor structure, additional examination of item 
content may be warranted, as several items may hold multivocal or hyperplane loadings. 
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Adding complexity, the items with multivocal or hyperplane loadings for alcohol expec-
tancies differ from those with multivocal or hyperplane loadings for alcohol valuations. 
The different factors structures for expectancies and valuations could present problems for 
researchers wishing to examine the validity of expectancy-value interactions [i.e., Ban-
dura’s (1977) expectancy-value theory] as there are not comparable scales available to com-
pute interaction terms. However, internal consistency and concurrent validity analyses are 
encouraging in providing support for these factor structures. Additional research is 
needed to determine the stability of the B-CEOA structure and to replicate the promising 
findings regarding concurrent validity. 

There were differences in sample characteristics across the two studies that may have 
limited the comparability of the B-CEOA results. The first study was conducted with uni-
versity student volunteers, which may compromise the generalizability of the results. 
However, the second study included students referred to an alcohol intervention to fulfill 
disciplinary consequences who had high levels of drinking and alcohol-related problems, 
providing results with clinical relevance. Another problem with the two samples was that 
the gender ratios varied across samples (nonclinical: 68.5% women; referred: 30.5% women), 
which could also have contributed to differences in the results across Studies 1 and 2. A 
greater proportion of men have alcohol use disorder diagnoses, and men tend to have 
higher levels of alcohol-related problems than women (e.g., Hill & Chow, 2002;Wechsler 
et al., 1994). The referred group was likely a representative sample of college student prob-
lem drinkers, and the preponderance of women is typical of university undergraduate psy-
chology courses (see Stewart, Taylor, & Baker, 1997) indicating the Study 1 sample was 
likely representative of their population as well. Examination of factor structure across 
gender in Study 1 indicated few differences, suggesting that differences in gender compo-
sition was not likely solely responsible for the differences across samples. Further research 
needs to be conducted to determine the generalizability of the present results to non-college 
treatment settings and to the general population. 

The assessment of typical weekly consumption in both studies may be limited in its 
utility in that it may not tap into specific periods of time when the student drank more 
heavily (Conrod, Stewart, & Pihl, 1997). There are limitations of the retrospective self-report 
method that could be remedied by using collateral sources, prospective self-monitoring, 
and/or laboratory observation. It should be noted that the predictive power of both the 
original CEOA and B-CEOA are modest. The modest predictive power could be related to 
problems with the measure’s validity but may be related to inadequacies in the dependent 
measure as well. A strength of these results is that the CEOA predictive power was similar 
to that of Fromme et al. (1993). 

There were limitations in the methods of B-CEOA development and administration. 
The B-CEOA was developed by the Addictive Behaviors Research Center (1997) by select-
ing items with the highest loadings from the CEOA according to Fromme et al.’s (1993) 
findings from the factor analyses of expectancy scores. Smith, McCarthy, and Anderson 
(2000) have criticized the derivation of items for shortened versions of questionnaires from 
a single administration of the full version. Problems with this method are demonstrated 
by the differences in the highest factor loadings using exploratory techniques in this study 
compared to the highest factor loadings in original exploratory factor analyses presented 
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by Fromme et al. (1993). The confirmatory factor analyses conducted on the B-CEOA in-
cluded items that did not represent the strongest factor loadings obtained from the current 
exploratory factor analyses. By using the highest factor loadings resulting from the factor 
analyses of the CEOA to form the shortened version, the resulting factor structures may 
have greater similarity across instrument versions as well as across expectancies and val-
uations within the brief version. Such a strategy may also improve internal consistency 
and test-retest reliability. As the B-CEOA has been in use for 6 years in the ASTP interven-
tion, it was important to investigate the psychometrics of the brief measure examined in 
the current study. For the nonclinical sample, the B-CEOA items were embedded in the 
longer version, while the referred sample received the B-CEOA on its own. It is possible 
that the differences in administration context led to the differences in factor structure 
across the nonclinical and referred samples.5 Further research should consider this limita-
tion and administer the two versions separately to a single sample in counterbalanced order. 

In summary, the results provide further support for the empirical validity of the original 
CEOA, and provided support for the use of the B-CEOA in referred and nonclinical sam-
ples of undergraduates. The results indicated that positive and negative expectancies and 
valuations factors were able to predict drinking behavior and consequences, with similar-
ities in the pattern of significant predictors across CEOA versions. The B-CEOA expectancy 
factors provided support for the predictive power of the model for drinking behavior and 
consequences, while the B-CEOA valuation factors had a slight loss in predictive power. It 
may be that the items regarding negative Self-Perceptions, as well as other valuations, need 
to be reevaluated and possibly redesigned or omitted. The loss of predictive information 
with valuations in going from the full length to the B-CEOA might be remedied if future 
research were to design an empirically derived brief version of the original CEOA valua-
tions scale. Liquid Courage and Risk & Aggression expectancies and valuations often grouped 
together, leading to questions regarding the differentiation between these two constructs, 
and suggest that these two scales should be combined in computing scale scores. “Posi-
tive” and “negative” expectancies were not always viewed as such by participants, and it 
appeared that valuations of expectancies are important constructs independent from ex-
pectancies that need to be further studied for potential usefulness in assessment and treat-
ment. This study provides evidence that the B-CEOA offers an alternative shorter measure 
of expectancies and valuations, which accounts for a similar amount of variance in drink-
ing as the original CEOA. There are important trade-offs related to the factor structure and 
internal consistency of the B-CEOA that must be considered. It is clear that further research 
should be conducted on the CEOA and B-CEOA, particularly with a variety of populations 
and examining gender differences, and including measures of alcohol-related negative 
consequences as well as consumption measures. 
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Notes 
 
1. All four items on the sexuality subscale did not have salient loadings on any factors in the five-

factor model. 
2. For full scale CEOA valuations in Study 1, internal consistency was calculated with the complex 

item (i.e., “My problems would seem worse”) on the Self-Perception factor. For B-CEOA expec-
tancies, internal consistency was calculated with the complex item (i.e., “I would be clumsy”) 
loading on the Self-Perception/Cognitive & Behavioral Impairment factor. For B-CEOA valua-
tions, internal consistency was calculated with the first complex item (i.e., “I would be brave and 
daring”) loading on the Liquid Courage/Risk & Aggression/Self-Perception factor. Internal con-
sistency was also calculated with the second complex item (i.e., “I would be courageous”) loading 
on the Liquid Courage/Risk & Aggression/Self-Perception factor. 

3. Violations of the campus alcohol policy included drinking or being in the presence of alcohol on 
campus property or committing any type of alcohol-related legal offense (e.g., minor in posses-
sion, driving while intoxicated). Unfortunately, the researchers and clinicians do not have access 
to information regarding the violation that caused the referral. However, the clinical impression 
is that the majority of students referred had been drinking on campus property or drinking un-
derage off of campus property. 

4. Although both studies assessed “drinks per week,” these values may not be directly comparable 
as they were gathered by slightly different assessment methods. 

5. This concern was raised in another scale assessing alcoholism, the MacAndrews Alcoholism 
(MAC; MacAndrew, 1965) Scale of the MMPI. However, the validity of the MAC Scale has been 
found to hold when administered independent of the context of the full scale MMPI (e.g., MacAn-
drew, 1979), indicating that such differences in administration may not greatly impact the accu-
racy of alcohol-related measures. 
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