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Abstract

Links between trait disinhibition and high-risk drinking are well established. It is also known that
alcohol has disinhibiting effects. Nonetheless, there is no measure in the literature devoted
exclusively to assessing disinhibiting effects of alcohol. The multidimensional Drinking-Induced
Disinhibition Scale (DIDS) was developed as part of Study I, a prospective survey conducted with
undergraduates (N = 337). Study 11, a cross-sectional survey (N = 260), allowed for a confirmatory
factor analysis and further validation of the measure through comparisons with an expectancies scale.
The nine-item DIDS is comprised of three subscales assessing euphoric/social, dysphoric and sexual
disinhibition. All three subscales had good internal consistency and adequate test-retest reliability.
Convergent and discriminant validity were established in both studies. The subscales had different
associations with high-risk drinking: sexual disinhibition predicted heavy episodic drinking;
dysphoric disinhibition predicted alcohol-related problems and euphoric/social had associations with
both. A cluster analysis revealed four distinct disinhibition profiles (i.e., low effect drinker; high
euphoric/social only; high euphoric social and dysphoric; high euphoric/social and sexual), which
predicted likelihood of high-risk drinking.
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1. Introduction

Trait disinhibition, typically sensation seeking, has been associated repeatedly with alcohol-
related problems among undergraduates. For instance, Justus and colleagues (2000) found that
sensation seeking was correlated with both alcohol consumption and with risky sexual
behavior. Simons and colleagues (2005) found that sensation seeking correlated with alcohol-
related problems although this association was mediated by enhancement motives (i.e., to
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experience pleasurable effects) for drinking. Longitudinally, tendencies toward disinhibition
during childhood predict college-aged substance use (Clark, Cornelius, Kirisci & Tarter,
2005).

It has been well established that addictive substances have disinhibiting effects in that they
increase the salience of substance-related reinforcers and decrease ability to inhibit impulses
(Goldstein & Volkow, 2002;Jentsch & Taylor, 1999;Lyvers, 2000). Findings from several
studies suggest that alcohol-induced disinhibition is particularly relevant to undergraduate
drinking behavior (Leeman & Wapner, 2001;Nagoshi et al., 1992;Wood et al., 1992). Unlike
research on trait disinhibition, there has been little work that attempts to identify different types
of disinhibiting effects or to relate disinhibiting effects to high-risk drinking patterns (e.g.,
alcohol-related problems, heavy episodic drinking). However, the expectancy of disinhibition
has been positively correlated with frequency of intoxication (Nagoshi etal., 1992) and alcohol-
related problems (Wood et al., 1992). Also, reports of drinking for the purpose of disinhibition
have been found to have moderate associations with alcohol-related problems (Labouvie &
Bates, 2002). These findings suggest that disinhibiting effects may be associated with high-
risk drinking.

To date, no scales devoted exclusively to measuring alcohol-induced disinhibition have been
published. Thus, there isalso currently no means of assessing different types of alcohol-induced
disinhibition. In a report from the National Institute on Alcohol Abuse and Alcoholism
(NIAAA) (1998), behavioral disinhibition was identified as a topic requiring further research.
In this same report, Finn urged researchers specifically “to capture the multidimensional nature
of behavioral disinhibition.” The development of a scale to assess multiple types of alcohol-
induced disinhibition would represent a step toward accomplishing this goal. Also, subscales
assessing different types of disinhibition would allow for an examination of specific
associations with alcohol-related problems and heavy episodic drinking.

Taking into consideration these gaps in the literature, we set out to develop the Drinking-
Induced Disinhibition Scale (DIDS) with the intention that the novel measure would assess
multiple types of disinhibiting effects of alcohol. In the present research, drinking-induced
disinhibition was defined as behaviors, thoughts or feelings occurring while drinking that are
typically restricted in one’s everyday, non-drinking life. Thus, a state of drinking-induced
disinhibition should differ noticeably from one’s regular experiences and items for this measure
were written in such a way as to make this contrast explicit.

Based on a review of the literature, four potential types of disinhibition were considered in the
process of developing items for this novel measure. Items were created to assess disinhibition
as euphoric or excitatory as it is traditionally considered (e.qg., Justus et al., 2000;Wood et al.,
1992) and in contrast, items relating to dysphoric effects were also written to capture the
experience of the “sad drunk,” who tends to express negative affect to a greater extent while
drinking than in everyday life. Providing empirical support for the notion of the “sad drunk,”
Young and colleagues (2004) identified a subset of alcohol dependent patients who reported
relatively strong expectancies of negative affect resulting from their drinking. According to a
number of findings in the literature, heavy drinkers have been found to endorse expectancies
that they will be more assertive after consuming alcohol (e.g., Connors et al., 1986). Given this
notion of alcohol as “liquid courage” in social interactions, items were written to assess social
disinhibition. People’s sense of risk associated with sexual intercourse has been found to
decrease when alcohol is consumed (e.g., Fromme, D’ Amico & Katz, 1999), thus the
possibility of sexual disinhibition associated with drinking also influenced the development of
items. While we expected that these four types of disinhibition would be part of the final version
of the measure, we were also open to the possibility that other types of disinhibition could
emerge in the scale development process.
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Disinhibiting effects as measured by the DIDS are conceptually distinct from alcohol-related
expectancies and motives. Baer (2002) defines expectancies as “specific beliefs about the
behavioral, emotional and cognitive effects of alcohol” (p. 45). Motivational models of alcohol
use assume that “people drink in order to attain certain valued outcomes” (Cooper, 1994, p.
117). Disinhibition subscales have been included in two expectancies measures (Southwick et
al., 1981;Wood et al., 1992) and in a measure of drinking motives (Labouvie & Bates, 2002),
presumably because disinhibiting effects may be held as beliefs about the effects of alcohol
and may consciously motivate drinking behavior. However, the DIDS was developed with the
assumption that disinhibiting effects need not necessarily be consciously held as beliefs or
consciously motivate drinking behavior. The DIDS was designed to assess specific behaviors,
thoughts and feelings expressed more freely when under the influence than when one is not
drinking. Accordingly, items in this new measure were written to make explicit the difference
between disinhibited drinking states and one’s typical non-drinking state. Items in expectancies
and motives measures do not consistently make explicit this disparity between drinking and
non-drinking states. Also, items in these measures often require respondents to make broad
generalizations about the effects they experience while under the influence. For instance, the
following item from the Drinking Expectancy Questionnaire (DEQ) (Young & Knight,
1989) may refer to a multiple effects of alcohol: “I often feel sexier after 1’ve been drinking.”
“Sexier” may refer to one’s physical appearance or urges to flirt, to dance, to engage in sexual
activity, etc. An attempt was made to make the items on the DIDS relate to specific effects of
alcohol rather than generalizations encompassing a variety of effects.

Despite the distinctions among these types of measures, there is likely to be some degree of
overlap among disinhibiting effects, expectancies and motives given that they all relate to
effects of alcohol. Disinhibiting effects and motives with similar valences (e.g., social
disinhibition and social motives) will likely have greater overlap than in cases of opposing
valence. A considerable degree of overlap has been found between expectancies and motives
in prior research as well. Read and colleagues (2003) found a highly significant correlation
between tension reduction expectancies and coping motives (r = 0.74) and a significant
correlation between “social lubrication” expectancies and social motives (r = 0.42). While
motives and expectancies both had significant direct effects in predicting alcohol-related
problems, neither was a significant predictor with the addition of the other to the model.

The Drinking-Induced Disinhibition Scale (DIDS) was developed as part of Study I, a one-
year prospective study assessing risk of alcohol-related problems and heavy episodic drinking
inasample of undergraduates first assessed during Freshman year. As part of Study |, measures
were included to permit analyses of convergent and discriminant validity. Criterion validity
analyses were conducted both prospectively and concurrently to determine whether the DIDS
subscales had different associations with heavy episodic drinking and alcohol-related
problems. Of particular interest was the issue of whether distinct profiles of undergraduate
drinkers could be differentiated based on DIDS subscale scores and whether these disinhibition
profiles were also characterized by differences in problem drinking.

Study Il was a cross-sectional survey involving students from all classes. The main objective
was to conduct a confirmatory factor analysis of the measure. In addition, internal consistency
reliability estimates for the subscales were replicated and further convergent and discriminant
validity analyses were conducted. Comparisons between the DIDS and an established measure
of drinking-related expectancies were considered important since both relate to effects of
alcohol, the DIDS involving reports of alcohol’s effects and expectancies measures assessing
drinkers’ beliefs about their experiences of these effects. The use of expectancies measures in
alcohol research is common, especially with undergraduates, where expectancies have been
found to predict both quantity of consumption and alcohol-related problems (Jones et al.,
2001).
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2. Methods

2.1 Study |

2.1.1 Item Generation—An initial list of prospective items was generated based on prior
research (Leeman & Wapner, 2001) and a review of the literature. A pilot study was then
conducted both to obtain data for these items and to solicit suggestions for additional potential
items from a sample of undergraduates. The following instructions were given as an
introduction to the measure: “Please indicate on the scale below how likely you are to
experience each of the following occurrences either while drinking or as a direct result of
consuming alcohol. As a point of reference, items rated as a ‘5’ or ‘6” should be things that
you often experience during the course of drinking or as a consequence of alcohol consumption,
items rated ‘3’ or *4’ should happen from time to time and those marked with a “1” or *2” should
be things you either never or have very rarely experienced in conjunction with drinking and
have little or no intention of experiencing again.” Then the following prompt question was
given just before the items: “How likely are you to experience each of these occurrences either
while drinking or as adirect result of consuming alcohol? Please rate each occurrence according
to a typical drinking experience for you.” Items were rated on a six-point scale ranging from
1 (“highly unlikely”) to 6 (“highly likely”). A large pool of prospective items were generated,
however a decision was made to consider only items that contained the stem “... greater
(“more” or “stronger”) than when not drinking” in order to ensure that the measure would be
comprised of items that clearly assessed effects experienced while in a disinhibited state
induced by alcohol. The two exceptions to this rule were sexual items that could not have been
worded in this manner without making the phrasing of the item awkward (e.g., “hooking up
with someone you are not dating”). Eighteen such items were considered for inclusion in the
final measure.

2.1.2 Participants—At Time 1, participants (N = 337) were Freshmen at the University of
Pennsylvania, who were at least 18 years of age and had consumed alcohol at least once since
matriculating. Students took part in the Time 1 survey in exchange for partial credit toward the
completion of introductory psychology research participation requirements. The Time 1
sample was 59% female and mainly White (75%) with the remainder comprised of East/
Southeast Asians (9%), Blacks (4%), Hispanics (4%), South Asians/Indians (2%) and
“other” (6%).

Time 2 data collection took place one year later during participants’ Sophomore year. The
study ended before all Time 1 participants had an opportunity to take part in the Time 2 survey.
A total of 283 Time 1 participants (55% female) were eligible for the Time 2 survey. Of these,
203 students completed Time 2 (72% response rate, 61% female). Eligible females (79%
response rate) were significantly more likely than males (62% response rate) to have completed
the Time 2 survey, X2 = 10.10, p = .001.

Based on independent samples t-tests, eligible participants not completing Time 2 (n = 80)
reported higher weekly alcohol consumption at Time 1 (M = 16.65, SD = 15.90), than those
who completed the Time 2 follow-up (M = 12.51, SD = 11.79), t (275) = 2.36, p = .019, and
slightly higher alcohol-related problems at Time 1 (M = 6.66, SD = 4.28) than those who
completed Time 2 (M =5.56, SD = 4.11), t (281) = 2.01, p = .045. There were no other
differences between those who did and did not complete the follow-up survey for any variables
included in the analyses reported here.

2.1.3 Procedures—At Time 1, informed consent was obtained from all participants, then a
pencil-and-paper survey was administered. Participants were asked to provide electronic mail
addresses so that they could be contacted for follow-up surveys. Participants completing the
study with at least 1 month remaining in the semester were contacted via electronic mail to
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complete a 30-day follow-up survey for the purpose of establishing test-retest reliability for
the DIDS. Of the 236 participants who were eligible, 179 (66% female) completed the 30-day
follow-up (76% response rate) and were entered into a cash lottery to win 1 of 8 $50 prizes.
An online link was provided in an electronic mail message for a secure website where
participants could complete the survey. A similar procedure was used for administration of the
Time 2 follow-up survey one year later. Participants completing the Time 2 follow up were
paid $10. The study was approved by the Institutional Review Board for the protection of
human subjects at the University of Pennsylvania.

2.1.4 Measures—~Participants were asked to report their typical monthly frequency of
alcohol use since matriculating, along with their typical quantity consumed for four classes of
alcohol (i.e., beer, wine, straight hard alcohol and mixed drinks). These quantity estimates were
summed and multiplied by reported weekly frequency (converted from the monthly estimates)
to yield estimates of weekly consumption, to which one was added and a log transformation
was taken.

Measures directly pertaining to drinking were included in the Time 1 questionnaire to establish
convergent validity for the DIDS. Cooper and colleagues’ (1992) measure of drinking
motives (i.e., social, coping and enhancement) was included to assess the extent to which
different motives are accompanied by the experience of parallel disinhibiting effects.
Participants report on a five-point scale the extent to which they drink for each of 15 reasons
provided. The authors reported good internal consistency reliability for the three subscales
(social: 0.77, enhancement: 0.85, coping: 0.81). Students were also asked to report the
percentage of their sexual encounters that were alcohol-related in response to a single item
measure, rated on a six-point scale anchored at “0%” and “76-100%": “Of those times when
you’ve engaged in any kind of sexual activity during the past year, what percentage of those
encounters involved one or both of you having consumed a significant amount of alcohol?”

Other measures were included to assess aspects of participants’ everyday lives to establish
discriminant validity (e.g., depression, sexual behavior). Given that drinking-induced
disinhibition was posited as a set of experiences that diverge from one’s normal, everyday
thoughts and behaviors, weak associations were expected between scores on the DIDS and
measures assessing aspects of participants’ everyday lives. Sensation seeking—assessed using
the disinhibition subscale of the sensation seeking scale, Form V (Zuckerman, 1994) (alpha
reported as ranging from .74 to .78)—was included because it is the most popular measure of
disinhibition in the undergraduate drinking literature. Items on this scale present two
descriptions and participants were asked to report which pertains most closely to them (e.g.,
“I like wild, uninhibited parties” or “I prefer quiet parties with good conversation”). Each
response indicating sensation seeking tendencies was scored “1” and the sum of these scores
was taken. Depression was assessed using five items from the depression subscale of the
Symptom Checklist (SCL-90) (Derogatis et al., 1973). Items in the SCL-90 are rated on a five-
point scale as to their prevalence during the past week. The depression items had good internal
consistency reliability in the present study (.84). Extraversion was assessed using the
extraversion subscale of Eysenck’s (1958) Extraversion/Neuroticism scale, comprised of six
“yes”/’no” items such as “Would you rate yourself as a lively individual?” Affirmative
responses were scored as “1” and summed to yield an overall score. Eysenck (1958) reported
a split-half reliability of 0.71. For sexual activities, participants were asked to report on the
following item using a six-point scale anchored with “0” and “100 or more”: “Regardless of
how many partners you have had, approximately how many times have you engaged in sexual
activity of any kind (including “hooking up,” intercourse and oral sex) during the past year?”

Associations between the DIDS and two criterion validity measures were evaluated. Alcohol-
related problems were assessed using the Rutgers Alcohol Problem Index (RAPI), developed
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by White and Labouvie (1989). The RAPI is a unidirectional scale comprised of 23 adverse
alcohol-related events (e.g., “not able to do your homework or study for a test”). Each event
that has occurred at least once or twice during the past three months as a result of alcohol use
was scored as a “1” and these were totaled to yield an overall score out of a possible 23. The
authors reported an internal consistency estimate of .92 for the scale. To arrive at estimates of
heavy episodic drinking at Time 1 and Time 2, participants were asked to report how many
times per month they consume five drinks at a single sitting (four for females) including all
classes of alcohol. These were also converted to weekly estimates.

2.1.5 Analyses—Principal component analysis with both oblique and varimax rotations were
used to assess the extent to which the individual items could be grouped into distinct factors.
Factors formed from the rotations were considered as possible subscales if their eigenvalues
were one or higher (Kaiser, 1960) and they were characterized by a conceptually clear
underlying theme (Hatcher & Stepanski, 1994).

Coefficient alpha was used to assess internal consistency reliability for the subscales.
Correlation coefficients were used to assess relationships between Time 1 and 30-day follow-
up scores for the individual subscales in order to establish test-retest reliability. Zero-order
correlations were used to assess associations between DIDS subscales and the validity
measures in order to establish criterion, convergent and discriminant validity. The prospective
nature of the study allowed for analyses of both concurrent and predictive validity. Partial
correlations holding gender and drinking motives constant were used to assess incremental
validity for the DIDS subscales in the prediction of heavy episodic drinking. These same
variables in addition to weekly alcohol consumption were held constant to assess incremental
validity in the prediction of alcohol-related problems.

Cluster analyses were conducted on Time 1 and Time 2 data in order to determine whether
distinct profiles of undergraduate drinkers could be identified based on DIDS subscale scores.
Cluster analysis is a procedure that can be used to differentiate classes of participants with
respect to a particular variable or group of variables (Mayr, 1982). In accordance with Morral
and colleagues’ (1997) approach, repeated k means cluster analyses were run seeking the
largest possible number of clusters with none containing less than 10% of the sample. One-
way ANOVA with Bonferroni comparisons were used to determine whether clusters differed
in frequency of heavy episodic drinking or in alcohol-related problems at Time 1 or Time 2.

2.2.1 Participants—As in the pilot and prospective studies, participants (N = 260) were
undergraduates at the University of Pennsylvania who were at least 18 years of age and had
consumed alcohol at least once since matriculating. Participants completed the survey in
exchange for partial credit toward the completion of introductory psychology research
participation requirements. The sample was 60% female and mainly White (70%) with the
remainder comprised of East/Southeast Asians (15%), Blacks (2%), Hispanics (3%), South
Asians/Indians (5%) and “other” (5%). Unlike the pilot and prospective studies, participants
were recruited from all classes with 57% of the sample coming from the Freshman class, 27%
Sophomores, 11% Juniors and 5% Seniors.

2.2.2 Procedures—-Participants were directed to a secure website to complete the survey.
Before beginning, participants read an informed consent form and indicated their willingness
to participate. Unlike the prospective study, participants’ names/email address could not be
linked to their responses. The study was approved by the Institutional Review Board for the
protection of human subjects at the University of Pennsylvania.
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2.2.3 Measures—The final version of the DIDS was included. The Alcohol Effects
Questionnaire (AEQ) (Rohsenow, 1983) was included in the survey for the purposes of further
establishing convergent and discriminant validity for the DIDS. Rohsenow’s AEQ is a revision
and extension of the Alcohol Expectancy Questionnaire developed by Brown and colleagues
(1980). Participants indicated whether or not they believe that a series of 40 experiences pertain
to their own drinking behavior. Affirmative responses were scored as “1” and summed to yield
subscale scores. The measure is comprised of the following eight subscales (with alphas
provided by Rohsenow in parentheses): global positive (0.49), relaxation/tension reduction
(0.58), sexual enhancement (0.74), social expressiveness (0.73) and social/physical pleasure
(0.66), aggression and power (0.66), cognitive and physical impairment (0.64) and careless
unconcern (0.64).

2.2.4 Analyses—A confirmatory factor analysis was conducted to evaluate the factor model
determined from principal component analysis in Study I. Confirmatory factor analyses were
performed using SAS 9.1 for Windows (SAS Institute, Inc., 2003). For the confirmatory factor
analytic model, both covariance and correlation matrices were calculated using the CALIS
procedure and parameters were estimated using maximum likelihood. The covariance matrix
was analyzed to compute all of the fit indices except the Standardized Root Mean Square
Residual (SRMR), for which the correlation matrix was used.1 The following model fit indices
were considered: the chi-square statistic (Hatcher, 1994), the Goodness of Fit Index (GFI;
Mulaik, James, Van Alstine, Bennett, Lind, & Stilwell, 1989), the Non-Normed Fit Index
(NNFI; Bentler & Bonett, 1980), the Comparative Fit Index (CFI; Bentler, 1990), the SRMR
(Hu & Bentler, 1999), and the Root Mean Square Error of Approximation (RMSEA; Brown
& Cudeck, 1993). To show a good fit for the model, the chi-square statistic should be non-
significant (Floyd & Widaman, 1995). The GFI, NNFI, and CFI range between 0 and 1, with
values closer to 1 indicating a better fit for the model. For these indices, values of .95 or higher
are most desirable, and values of .90 or greater represent an acceptable model fit to the data
(Hu & Bentler, 1999;McDonald & Ho, 2002). To demonstrate good fit, the SRMR should be
less than .08 (Hu & Bentler, 1999). Regarding the RMSEA as a measure of good fit, Brown
and Cudeck (1993) suggest that a reasonable value for the RMSEA is less than or equal to .08,
and they posit that the RMSEA should never be greater than .10.

Coefficientalphawas used to verify internal consistency reliability for the individual subscales.
To further establish convergent and discriminant validity, correlation coefficients were used
to assess associations between the DIDS and AEQ subscales.

3.1.1 Factor Structure of the DIDS—Principal component analyses conducted on the 18
items considered for inclusion in the DIDS yielded three factors with eigenvalues greater than
one according to both the varimax and oblique rotations. All items loaded onto one and only
one of the three factors at a level greater than 0.40. One factor was comprised of euphoric and
social items (10 items), the second of dysphoric items (4 items) and the third of sexual items
(4 items). One item was removed from consideration for the sexual subscale because its factor
loading (0.41) was considerably lower than the next lowest sexual item (0.68). A dysphoric

item pertaining to feelings of worthlessness was eliminated due to concern that it was much

1one concern when computing the Root Mean Square Residual (RMR), which uses the covariance matrix, is that it is calculated using
unstandardized variables. Consequently, its range is dependent upon the scales of the observed variables. However, the Standardized

Root Mean Square Residual (SRMR) uses the correlation matrix to compute a measure of the mean absolute correlation residual, which
is the difference between predicted and observed correlations (Kline, 2005). Therefore, the correlation matrix was used to compute the

SRMR.
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more negatively valenced than any of the other three items. For uniformity with the other two
subscales, three items were selected to comprise the euphoric/social subscale as well. Items
were selected that represented a range of effects that could be deemed euphoric and/or social
disinhibition. Another principal component analysis with both varimax and oblique rotation
was conducted involving the nine items selected for the final version of the DIDS. As presented
in Table 1, the three factors all had eigenvalues considerably higher than 1 with high item factor
loadings. The three subscales all had good internal consistency reliability according to
coefficient alpha (euphoric/social: 0.76, dysphoric: 0.80 and sexual: 0.70) and adequate test-
retest reliability (euphoric/social: 0.61, dysphoric: 0.64 and sexual: 0.79).

While the euphoric/social subscale was moderately correlated with the dysphoric (r =0.28, p
<.001) and sexual (r = 0.29, p <.001) subscales, the latter two subscales had only a small
correlation (r = 0.11, p = .039). Subscale scores showed moderate stability from Time 1 to
Time 2 (all p’s <.001). The correlation between euphoric/social at Time 1 (M = 3.91, SD =
1.08) and at Time 2 (M = 3.49, SD = 1.28) was r = 0.44. Dysphoric scores at Time 1 (M =1.92,
SD =0.97) and Time 2 (M = 1.90, SD = 0.95) had a 0.45 correlation and sexual scores between
Time 1 (M =2.07, SD = 1.03) and Time 2 (M = 2.35, SD = 1.30) had a correlation of 0.53.

Males (M = 2.36, SD = 1.30) reported significantly higher sexual disinhibition than females
(M=2.01,SD =0.98) at Time 1, t (334) = 2.99, p =.003, but not at Time 2. There were no
significant gender differences for the other two DIDS subscales. Males (Time 1: M = 1.22,
SD =0.95; Time 2: M =1.18, SD = 0.82) reported a higher frequency of weekly heavy episodic
drinking than females at Time 1 and at Time 2 (Time 1: M =0.76, SD = 0.79; Time 2: M =
0.82, SD = 0.83). Males (M = 6.19, SD = 3.92) reported slightly greater alcohol-related
problems than females (M = 5.28, SD = 4.18) at Time 1, t (334) = 2.00, p = .046, but not at
Time 2.

3.1.2 Convergent and Discriminant Validity—A number of convergent validity
predictions were made. Scores on the sexual subscale were predicted to be positively correlated
with the percentage of one’s sexual activity that occurs in conjunction with alcohol. Significant,
positive correlations were expected between the social and enhancement motives subscales of
the Cooper et al. (1992) measure and the euphoric/social subscale of the DIDS. Similar positive
correlations were expected between the dysphoric subscale of the DIDS and coping motives.
All concurrent and discriminant validity predictions are displayed in Table 2. According to
predictions, euphoric/social was significantly correlated with both social and enhancement
motives and the correlation between coping motives and dysphoric disinhibition was also
significant. The high correlation between euphoric/social and coping motives was surprising.
Scores on the sexual disinhibition scale were significantly correlated with participants’ reported
percentage of sexual activity that was alcohol-related.

Drinking-induced disinhibition was posited as a set of drinking-related experiences that diverge
from one’s everyday life. Accordingly, non-significant associations were expected with
sensation seeking for all subscales, assuming that one would be less disinhibited by alcohol if
one is already a risk-taker in everyday life. Along similar lines, it was predicted that the
euphoric/social subscale would not be significantly correlated with extraversion. It was
expected that the dysphoric score would not be significantly associated with ratings of
depression. Also, negative or non-significant positive associations were expected between
dysphoric disinhibition and both enhancement and social motives on the assumption that
dysphoric disinhibition contradicts these motives. No significant correlations were expected
between sexual disinhibition and reported number of sexual encounters in the past year. As
predicted, euphoric/social disinhibition was not significantly correlated with extraversion. The
correlation between euphoric/social and sensation seeking was slightly higher than expected.
The non-significant correlation between dysphoric disinhibition and sensation seeking
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conformed to predictions, although the correlations dysphoric disinhibition had with social and
enhancement motives were higher than expected. The significant correlation between
dysphoric disinhibition and depression was also higher than expected. As predicted, sexual
disinhibition was not significantly correlated with number of sexual encounters in the past year.
Against predictions, the association between sexual disinhibition and sensation seeking was
significant.

3.1.3 Criterion Validity—As shown in Table 3, associations were examined between DIDS
scores at Time 1 and criterion validity measures (i.e., RAPI score and frequency of heavy
episodic drinking) at Time 1 and at Time 2. Weekly frequency of heavy episodic drinking
remained stable from Time 1 (M = 0.95, SD =0.89) to Time 2 (M = 0.97, SD = 0.88), while
reports of alcohol-related problems declined somewhat from Time 1 (M = 5.68, SD = 4.10) to
Time 2 (M = 4.98, SD = 4.68). Sexual disinhibition had the strongest correlation with heavy
episodic drinking at both Time 1 and Time 2. Associations between euphoric/social and heavy
episodic drinking were smaller but still significant at both time points and there were no
significant correlations between dysphoric and heavy episodic drinking. Euphoric/social and
dysphoric had the same correlation with alcohol-related problems at Time 1. While the
association between alcohol-related problems and euphoric/social remained stable, the
association with dysphoric declined at Time 2. The association with sexual was significant at
both time points with a small increase at Time 2.

In incremental validity analyses, associations between euphoric/social and heavy episodic
drinking at Time 1 and Time 2 declined but remained significant when holding social or coping
motives constant, but were no longer significant when holding enhancement motives constant
(Table 3). Associations between sexual disinhibition and heavy episodic drinking at Time 1
and Time 2 remained significant when holding any of the three drinking motives constant.
Holding gender, drinking motives and weekly consumption constant, associations between
euphoric/social and alcohol-related problems declined considerably. The same was true for
sexual disinhibition. Associations between dysphoric disinhibition and alcohol-related
problems declined but tended to remain significant, particularly at Time 1.

3.1.4. Cluster Analysis—According to Morral and colleagues’ (1997) approach, four was
the largest number of clusters that could be formed based on DIDS subscale scores at Time 1.
All clusters were typified by high euphoric/social scores with the exception of Cluster 2, which
featured low mean scores for all three DIDS subscales (see Figure 1). The high euphoric/social
scores were paired with relatively high dysphoric scores in Cluster 1 and relatively high sexual
scores in Cluster 3. In the largest cluster—Cluster 4—only euphoric/social scores were high.
One-way ANOVAs were used to compare heavy episodic drinking and alcohol-related
problems by cluster membership. A One-way ANOVA indicated significant differences in
heavy episodic drinking across clusters at Time 1, F (3, 328) = 6.77, p <.001. The high
euphoria/social and sexual cluster reported the most heavy episodic drinking (see Figure 2). A
One-way ANOVA indicated significant differences in alcohol-related problems across clusters
atTime 1, F (3, 333) = 14.72, p <.001. The high euphoric/social and dysphoric cluster reported
the most alcohol-related problems (see Figure 3).

The same procedure was repeated with Time 2 data. Clustering was very similar to Time 1 (see
Figure 1). The high euphoric/social and dysphoric cluster had a lower mean euphoric/social
score at Time 2 than at Time 1. There was a small decrease in mean euphoric/social score in
the high euphoric/social and sexual cluster from Time 1 to Time 2 and in the same cluster,
mean sexual disinhibition score increased. One-way ANOVA’s indicated significant
differences across clusters in both heavy episodic drinking, F (3, 197) =9.70, p <.001 and in
alcohol-related problems, F (3, 197) = 20.66, p < .001. The high euphoric/social and sexual
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cluster again reported the highest frequency of heavy episodic drinking and at Time 2, also
reported the most alcohol-related problems (see Figure 2).

Overall, 45.3% of participants completing both the Time 1 and Time 2 assessments remained
in the same cluster at both time points. The low effect (57.8% remaining in the same cluster
from Time 1 to Time 2) and high euphoric/social and sexual clusters (57.5% remaining in the
cluster) were the most stable, followed by the high euphoric/social only cluster (41.7% stable)
and the high euphoric/social and dysphoric cluster (21.9% stable). Of those classified as high
euphoric/social only at Time 1, 27.4% shifted to low effect at Time 2, 19% changed to high
euphoric/social and sexual and 11.9% went to high euphoric/social and dysphoric. Of those
classified as high euphoric/social and dysphoric at Time 1, a majority (53.1%) shifted to high
euphoric/social only at Time 2.

3.2.1 Confirmatory Factor Analysis—Model fit indices for the 3-factor model found with
principal components analysis were: [x2 (1, 24) = 46.19, p = .004], GFI = 0.96, NNFI = 0.96,
CFI =0.97, SRMR = 0.05, and RMSEA = 0.06. Although the chi-square for this model was
significant, with large samples and real world data, the chi-square value is often significant
even when the model provides an acceptable representation of the data (Floyd & Widaman,
1995;Hatcher, 1994). Each of the indices that should approach “unity” (i.e., the GFI, NNFI, &
CFI) appeared adequate. In addition, the SRMR and the RMSEA were each lower than the
cutoff value of .08, indicating an acceptable fit.

Factor structure coefficients were also used to assess the factor structure of the DIDS, and the
standardized factor loadings of the scale are presented in Table 1. It has been suggested that
factor loadings above .30 are meaningful (Floyd & Widaman, 1995) and all of the items far
surpass this criterion. To assess convergence of manifest indicators on a common factor, t tests
were conducted on the factor loadings for this confirmatory model. When a t value is greater
than 2.0, it suggests that the item is an important component of the stated factor (Joreskog &
So6rbom, 1993). The range of t values was 9.02 to 15.20. Since all t values were above 2.0, this
suggests that all items are likely measuring a common construct.

3.2.2 Reliability—Descriptives and internal consistency reliability for the individual
subscales were as follows: euphoric/social (M = 3.86, SD = 1.02, alpha = 0.65), dysphoric
(M =2.19, SD = 1.02, alpha = 0.81) and sexual (M = 2.55, SD = 1.25, alpha = 0.80).

3.2.3 Convergent and Discriminant Validity—In terms of convergent validity, all three
DIDS subscales were expected to be significantly and positively correlated with the careless
unconcern subscale of the AEQ, given that the items in this subscale assess beliefs about
experiences that could be described as disinhibiting albeit in a negatively valenced manner
(e.g., “alcohol makes me careless about my actions™). Strong positive correlations were
expected between sexual disinhibition and the sexual enhancement subscale of the AEQ.
Euphoric/social scores were predicted to be significantly and positively correlated with the
global positive, social expressiveness and social/physical pleasure subscales of the AEQ. For
discriminant validity, the reverse associations were expected with the dysphoric disinhibition
subscale (see Table 2).

As predicted, all three DIDS subscales—particularly euphoric/social—were significantly
correlated with the careless unconcern subscale of the AEQ (see Table 2). Euphoric/social
scores were significantly correlated with the global positive, social expressiveness and social/
physical pleasure subscales of the AEQ as predicted. Also in accordance with our predictions,
sexual disinhibition was significantly correlated with the sexual enhancement subscale of the
AEQ. Associations between dysphoric scores and the global positive, social/physical pleasure
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and social expressiveness subscales of the AEQ were not non-significant as predicted, but were
nonetheless small and borderline significant. There were a number of significant correlations
that were not predicted, although most of these were in the 0.20-0.28 range with the exception
of associations between euphoric/social and the sexual enhancement and relaxation subscales.

4. General Discussion

The Drinking-Induced Disinhibition Scale (DIDS) is the first scale devoted entirely to assessing
disinhibiting effects of alcohol use. The structure of the majority of items in the measure,
expressly contrasting alcohol-induced states with non-alcohol-induced states enhances the face
validity of the DIDS as a measure of disinhibition. The euphoric/social subscale measures the
types of excitatory effects that are typically associated with alcohol-induced disinhibition.
Significant correlations between this subscale and coping motives in Study | and with
relaxation expectancies in Study I, while not predicted, suggest that the experience of
euphoric/social disinhibition offers a release from life stressors. The significant correlation
between dysphoric disinhibition and depression does not rule out the possibility that the
dysphoric effects captured in the DIDS are disinhibiting. Most of the symptoms assessed in
the depression subscale of the Symptom Checklist (Derogatis et al., 1973) (e.g., “feeling low
in energy or slowed down,” “feeling blue) do not involve outward expression of negative
affect as in the dysphoric disinhibition subscale. Thus, many individuals who regularly
experience dysphoria or depression will require alcohol before outwardly manifesting negative
affect. While only one of the items in the sexual subscale expressly contrasted alcohol-induced
with non-alcohol-induced states, the strong correlation with reports of alcohol-related sexual
encounters but not with sexual activity in general points to the conclusion that this subscale
assesses sexual disinhibition specifically.

Principal component analyses with oblique and varimax rotation in Study | and a confirmatory
factor analysis in Study Il clearly supported a three-factor structure for the DIDS. This
contrasted slightly with expectations in that the euphoric and social items loaded onto one
factor rather than two separate factors as we expected. All items had high factor loadings on
their respective subscales. The three subscales were found to have good internal consistency
reliability in both Study | and Study Il and adequate test-retest reliability in Study I.

The measure was shown to have both concurrent and predictive validity given its associations
with Time 1 and Time 2 alcohol-related problems and heavy episodic drinking. The three
subscales had differential associations with these variables. Sexual disinhibition had the
strongest associations with heavy episodic drinking at Time 1 and Time 2, followed by
euphoric/social with dysphoric having almost no association. Dysphoric effects are not likely
to be experienced as reinforcing, making it unlikely that individuals will engage in heavy
episodic drinking to experience or to extend these effects. In contrast, sexual and euphoric/
social disinhibition are likely to be experienced as reinforcing, potentially increasing the
likelihood of heavy drinking. These findings are in accordance with the expectancies literature.
Positively-valenced expectancies tend to be positively correlated with heavy drinking whereas
negatively-valenced expectancies tend to be negatively correlated with heavy drinking (Jones
etal., 2001). While associations between DIDS subscale scores and criterion validity measures
declined in the incremental validity analyses, unique variance in heavy episodic drinking at
both Time 1 and Time 2 was explained by sexual disinhibition and to a lesser extent by
euphoric/social disinhibition. Unique variance in alcohol-related problems was explained by
dysphoric disinhibition, particularly at Time 1. Some degree of overlap between disinhibiting
effects and drinking motives was expected, similar to the high degree of overlap observed
between expectancies and motives measures (Read et al., 2003).
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Reports of euphoric/social disinhibition decreased from Time 1 to Time 2. Notably, these
decreases could be observed in all clusters except for the high euphoric/social only cluster.
Perhaps for students other than those in this cluster, euphoric/social disinhibition typified a
period of experimentation with new patterns of alcohol use upon entering college, the
experience of which tended to decline by the second year. It is important to note though that
euphoric/social had stable, significant positive correlations with alcohol-related problems.
These correlations are in line with the expectancies literature where positive expectancies have
been linked consistently with alcohol-related problems (Jones et al., 2001). Dysphoric
disinhibition was also significantly associated with alcohol-related problems at Time 1 and 2,
although the strength of this association declined between the two time points. These findings
are in accordance with Young and colleagues (2004), who found that a subset of their alcohol
dependent patients (who presumably had experienced many alcohol-related problems) had
expectations of negative affect when they drank. Unlike the dysphoric subscale, associations
between alcohol-related problems and the sexual subscale increased, paralleling increases in
reports of sexual disinhibition from Time 1 to Time 2. Overall, the concurrent and predictive
validity findings suggest that the types of disinhibiting effects one typically experiences can
help to predict likelihood of heavy episodic drinking and alcohol-related problems.

Results of the cluster analysis suggest that undergraduate drinkers fall into distinguishable
profiles based on the types of disinhibition they typically experience and that these disinhibition
profiles predicted heavy episodic drinking and alcohol related problems at both Time 1 and
Time 2. The high euphoric/social and sexual cluster showed the most consistently high level
of problem drinking risk. The increases in both heavy episodic drinking and alcohol-related
problems in this cluster between Time 1 and Time 2 are of particular interest. Frequency of
heavy episodic drinking was similar between the high euphoric/social and dysphoric cluster
and the high euphoric/social only cluster at both time points. While the former cluster reported
more alcohol-related problems at Time 1, these levels converged at Time 2. It may be that most
students reporting high levels of dysphoric disinhibition at Time 1 found this experience
aversive and changed accordingly, in most cases to the euphoric/social only cluster with a small
minority of students reporting high dysphoric disinhibition at both time points. This is in
accordance with Baer’s (2002) contention that a small minority of undergraduates can be
classified as negative affect drinkers. The euphoric/social only cluster appeared to be
something of a drinking “weigh station” with about 2/5™ of students remaining in the cluster
with the others scattered across the other three clusters at Time 2. While less than half of the
sample remained in the same cluster from Time 1 to Time 2, the level of problem drinking risk
associated with each cluster tended to be similar at both time points. Differences between
students who remain in clusters versus those who shift would make an interesting topic for
future research. The cluster analysis findings reveal the important clinical implications of the
scale, showing that the DIDS may potentially be used as a screening tool, targeting which
undergraduates are at risk for different types of disinhibiting effects. Treatments could then be
tailored to meet the needs of these students.

Convergent validity conformed to predictions to a greater extent than discriminant validity.
Associations with motives for drinking in Study | mainly conformed to expectations and as
predicted, sexual disinhibition was associated with the percentage of one’s sexual activity that
was alcohol-related. While convergent validity associations with expectancies subscales in
Study 1l largely emerged as predicted, a number of associations we did not predict were also
significant. Convergent validity correlations with euphoric/social were higher than with the
other two subscales suggesting that this subscale may overlap with positively-valenced motives
for drinking and expectancies to a greater extent than dysphoric or sexual disinhibition do.

The overall prediction was that the DIDS would not be significantly associated with
participants’ affect and behavior when not drinking, given that drinking-induced disinhibition
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should differ from one’s typical patterns. Accordingly, sexual disinhibition was not
significantly associated with overall amount of sexual activity in the past year and euphoric/
social disinhibition was not significantly associated with extraversion. Other discriminant
validity findings did not adhere as closely to predictions. Non-significant associations with
sensation seeking applied to the dysphoric subscale as predicted, but not to euphoric/social and
particularly not to sexual disinhibition. Although contrary to predictions, the significant
correlation between sensation seeking and sexual disinhibition conforms to prior findings
relating sensation seeking with alcohol consumption and with risky sexual behavior (Justus et
al., 2000). Other measures of trait disinhibition such as trait impulsivity could be included in
subsequent studies to further validate the measure. A pattern of findings similar to correlations
with sensation seeking would be expected with sexual disinhibition having stronger
correlations with trait impulsivity than the other two subscales.

This study had a number of limitations, including the recruitment of participants from a
university with highly selective admissions and the high proportion of females in the sample,
both of which may limit the generalizability of the results. Another limitation is the modest
response rates for the Time 2 assessment in Study | and the differences between responders
and non-responders in overall weekly alcohol consumption and alcohol-related problems. It is
important to note though that the sample completing the Time 2 follow-up was nonetheless
comprised of many heavy drinkers, consuming between 12-13 drinks per week on average and
endorsing an average of 5-6 alcohol-related problems.

A number of future directions for research are suggested by the present findings. Continuation
of the prospective study with a Senior year follow-up will enable observations of changes in
disinhibiting experiences and their associations with high-risk drinking across the 4 years of
the undergraduate experience. The moderate test-retest associations for the DIDS subscales
suggest a degree of variability in the types of disinhibitory experiences one reports as a result
of drinking. A daily diary study would help to address whether the circumstances of their daily
lives (e.g., stress) influence the types of disinhibiting effects students report when they drink.
The moderate correlations between euphoric/social and dysphoric disinhibition along with the
emergence of a cluster with high scores on both strongly suggests that these effects are not
mutually exclusive. While a daily diary study would permit conclusions as to whether drinkers
tend to experience primarily one type of disinhibition per drinking day, an alcohol challenge
study would allow for a determination of whether different types of disinhibition are more or
less common during the ascending or descending limbs of the blood-alcohol curve. Our
prediction would be that euphoric/social disinhibition would be more common on the ascending
limb with dysphoric disinhibition being more common on the descending limb (Dunn &
Earlywine, 2001).
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Table 2

Page 20

Convergent and Discriminant Validity Analyses from Prospective Study (Study I, Time 1) and Cross-Sectional

Survey (Study II)

DIDS Subscale

Euphoric/Sociall Dysphoric Sexual
Measures of Other Aspects of Life (Study I, Sensation Seeking ,19** .03 46
Time 1, N = 337) Depression .06 o6 10
# of Sexual Encounters & 20" —.09 15
Extraversion” .06 —.08 24
Alcohol-Related Measures (Study I, Time 1) Social Motives 33 227 19
Coping Motives 2 27 23**:|
Enhancement Motives ,49*** .25*** 28**3
9% of Sexual Encounters That Were] 3 16 50
Alc.-Related &
Alcohol-Related Measures (Study 11 N = 260) AEQ Global Positive 38 16" 20
AEQ Soc./Phys. Pleasure 37 13" 20
B3 * %k
AEQ Sexual Enhance 46 .09 34
AEQ Aggression 28 24" 23
AEQ Social Express 56 207 26 ]
AEQ Relaxation 43 14" 13
AEQ Cognitive & Physical 16 04 08
Impairment
AEQ Careless Unconcern a5 227 28**;1

aOnIy included in part of Time 1 data collection, n = 130

bOnIy included in part of Time 1 data collection, n = 42

bold type = significant positive correlation predicted

italics = non-significant positive or significant/non-significant negative correlation predicted

regular type = no prediction

*
Statistically significant at p < .05 level

**k
Statistically significant at p < .01 level

Fokk

Statistically significant at p <.001 level
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