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Abstract — A growing literature suggests a significant relationship between “anxiety
sensitivity” (AS; fear of anxiety symptoms) and alcohol use/abuse. The present study
examined the relationship between levels of AS and self-reported rates of weekly alco-
hol consumption and frequency of “excessive drinking” (i.e., number of times legally
intoxicated per year). Subjects were 30 nonalcoholic university women, divided into
three AS groups (high, moderate, and low) based upon scores on the Anxiety Sensitivity
Index (ASI). High AS women reported consuming significantly more alcoholic bever-
ages on a weekly basis and drinking to excess more times per year than low AS controls.
ASI scores were found to be significantly positively correlated with both measures of
self-reported alcohol consumption. The results support the hypothesis of a positive rela-
tionship between AS levels in young adult women and extent of excessive alcohol use.

Recent reviews suggest high rates of comorbidity between alcohol abuse/
dependence and the panic-related anxiety disorders (e.g., Cox, Norton,
Swinson, & Endler, 1990; Pihl & Stewart, 1991). This relationship appears
largely accounted for by the above-average incidence of these comorbid
pathologies in women (Cox et al., 1990; Otto, Pollack, Sachs, O’Neil, &
Rosenbaum, 1992). Although retrospective reports indicate that the anxiety
disorder tends to precede the alcohol abuse problem and that most comorbid
patients report using alcohol to “self-medicate” for anxiety (see Cox et al.,
1990), the precise nature of the relationship between these comorbid patholo-
gies is not firmly established. “Anxiety sensitivity” (AS) may be a common
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factor underlying the high overlap between alcoholism and the panic-related
disorders. Moreover, the lack of consistent support for the tension reduction
hypothesis of alcohol use/abuse (see Cappell & Greeley, 1987) may be due to
a failure to consider AS as a mediating variable (McNally, in press).

AS is an individual difference variable, characterized by beliefs that nega-
tive consequences (e.g., illness, loss of control, and embarrassment) are associ-
ated with anxiety symptoms. High levels of AS are characteristic of the panic
disorders (Peterson & Reiss, 1992; Stewart, Knize, & Pihl, 1992). Recent
research also suggests an important relationship between AS and alcohol
use/abuse (see reviews by McNally, in press; Peterson & Reiss, 1992; Reiss,
1991): AS levels appear significantly positively related to the self-reported use
of alcohol to reduce and/or avoid negative emotional states, on questionnaires
examining university students’ drinking motives (Stewart, Karp, Pihl, &
Peterson, 1995; Stewart & Zeitlin, 1995); higher than average AS levels appear
characteristic of patients with DSM-III-R (American Psychiatric Association
[APA], 1987) alcohol dependence diagnoses (Karp, 1993); and AS levels
appear significantly positively related to panic disorder patients’ weekly alco-
hol consumption self-reports (Cox, Swinson, Shulman, Kuch, & Reichman,
1993). Some data also suggest that the relationship between alcohol misuse
and AS may be particularly important in women (e.g., Stewart et al., 1995;
Stewart & Zeitlin, 1995), at least in nonclinical samples.

The present study examined the proposal that levels of AS should be posi-
tively associated with rates of alcohol use/abuse (Cox et al., 1993; McNally, in
press). More specifically, the relationship between AS levels and self-reported
rates of alcohol consumption and excessive drinking were examined in a non-
clinical sample of nonalcoholic university women.

METHOD
Subjects

Thirty young adult women, selected from a larger sample of 332 undergrad-
uate university students, on the basis of their Anxiety Sensitivity Index scores
(ASI; Peterson & Reiss, 1992) served as subjects. Normative data on the
results of the screening with the larger sample are reported elsewhere (Stewart,
Dubois-Nguyen, & Pihl, 1990; Stewart, Knize, & Pihl, 1992). All selected sub-
jects participated in the present study immediately prior to their participation
in a laboratory-based alcohol challenge study, the results of which are also
reported elsewhere (Stewart & Pihl, 1994). High AS subjects were randomly
selected from among the women in the original sample who scored at least one
standard deviation above the ASI female norm (Peterson & Reiss, 1992); low
AS subjects were randomly selected from among those women who scored at
least one standard deviation below this norm; moderate AS subjects were ran-
domly selected from among those women who scored between one standard
deviation above and below this norm; (n = 10 per group). All subjects were
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social drinkers, but none were problem drinkers (i.e., all scored S or less on a
shortened version of the Michigan Alcoholism Screening Test (the Brief
MAST; Pokorny, Miller, & Kaplan, 1972)).

Measures

The ASl is a 16-item inventory that is both a reliable and a valid measure of
individual differences in fear of anxiety symptoms (sce Peterson & Reiss, 1992
for review of the ASI’s psychometric properties). Each item on the ASI is rated
on a scale from 0-4; higher total scores on the ASI are indicative of greater
levels of AS. The Panic Attacks Questionnaire (PAQ; Norton, Dorward, &
Cox, 1986) served as a measure of levels of panic symptomatology. The PAQ
is commonly used for the identification of nonclinical panickers; it includes
sections addressing history of panic attacks, frequency of panic episodes, and
number and severity of a variety of symptoms experienced during a typical
panic attack, according to DSM-III-R (APA, 1987) criteria. The Brief MAST
(Pokomy et al., 1972) served as a screen for level of alcohol-related problems.

Frequency and quantity of alcohol consumption were also assessed. For fre-
quency, subjects estimated the number of occasions per week on which they
normally consumed alcohol. Those who consumed alcohol on less than one
occasion weekly estimated monthly or yearly frequency. For quantity, subjects
indicated the average number of alcoholic beverages (one beer = one mixed
drink = one small glass of wine) they normally consumed per drinking occa-
sion. Average weekly frequency and quantity were multiplied to yield a com-
posite measure of total weekly alcohol consumption (Peterson, Pihl, Séguin,
Finn, & Stewart, 1993). An “excessive drinking” measure (Conrod, Stewart, &
Pihl, 1995) was also calculated, defined as the average number of times per
year each subject drank enough alcohol in a single drinking occasion to reach a
blood alcohol level (BAL) in the legally intoxicated range (i.e., =20.08 mg/dl).
This was achieved through consulting charts relating body weight, number of
alcoholic beverages, and resultant BALs for females (assuming an average rate
of drinking across subjects). This method of measuring “excessive drinking”
produces estimates that are significantly positively correlated with subjects’
self-reports of their frequency of drinking to intoxication (Conrod et al., 1995).
Moreover, this novel measure of excessive drinking frequency appears a superi-
or measure for predicting problem drinking on the Brief MAST (Pokomny et al.,
1975) and amount of ethanol consumed during a sham beverage taste-test,
when compared to more traditional methods of assessing excessive drinking
(i.e., self-reports of yearly frequency of drinking to intoxication or drinking to
the point of feeling “unable to drive”) (Conrod et al., 1995).

Procedure

All self-report measures besides the ASI (which was completed during the
classroom screenings) were completed during a single testing session in our
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alcohol research laboratory, prior to subjects’ participation in the alcohol chal-
lenge study (Stewart & Pihl, 1994). Upon arrival at the laboratory, subjects pro-
vided their informed consent. Next, subjects’ body weights were measured for
use in the calculation of excessive drinking frequency. Then subjects completed
the PAQ (Norton et al., 1986), the Brief MAST (Pokorny et al., 1972), and the
alcohol consumption measure, as well as providing demographic information
(i.e., age, number of years of education, and family salary range, measured on a
7-point scale, as an estimate of the socioeconomic status of subjects’ families of
origin). Although self-reports of alcohol consumption have been shown to be
reliable and valid indicators of actual drinking behavior (Sobell & Sobell,
1990), following recent recommendations, several steps were taken to enhance
the validity of these self-reports: reports were obtained in a laboratory
(research) setting, when subjects were alcohol-free; questions pertaining to
drinking were presented in an open-ended fashion, in simple, clear language;
potentially threatening questions were embedded within less threatening items
(i.e., drinking items were embedded within the questions pertaining to demo-
graphic information); and confidentiality was assured (Sobell & Sobell, 1990).
Subjects were reimbursed for their participation at the completion of the study.

RESULTS

Anxiety Measures

The ASI scores of the 30 women in the present study — Mean (and stan-
dard deviation) = 20.93 (13.26) — were similar to those of the women in the
larger screening sample (n = 258) — mean (and standard deviation) = 18.84
(8.74) — and of previously tested normative samples of females — mean (and
standard deviation) = 20.0 (9.0), (see review by Peterson & Reiss, 1992) —
suggesting that the present sample was representative of women in the larger
adult population, in terms of AS levels. A one-way analysis of variance
(ANOVA) on the total ASI scores showed a significant main effect of AS
group, F (2, 27) = 109.48, p < .0001. Newman-Keuls post-hoc comparisons
indicated that the mean ASI score of the high AS group was significantly high-
er than that of the moderate AS group (¢ = 12.99, p < 0.01), which in turn was
significantly higher than that of the low AS group (¢ = 7.71, p < 0.01; see
Table 1). As in previously tested normative samples (e.g., Norton et al., 1986),
a relatively high proportion of women in the present sample (i.e., 30%) report-
ed having experienced at least one panic attack in the last year, on the PAQ
(Norton et al., 1986). However, none of the women in the present sample met
both the panic frequency and minimum symptoms criteria necessary for a cur-
rent DSM-III-R (APA, 1987) diagnosis of panic disorder.

Demographic Measures

A further series of one-way ANOVAs indicated that the three AS groups
were equivalent in terms of the demographic measures. Means (and standard
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deviations) for each of these variables for the total sample were as follows:
age = 21.1 (2.4) years; number of years of schooling = 15.3 (1.3) years; and
family salary range code (as measured on the 7-point scale) = 5.9 (1.5).
Moreover, the selected sample of women was representative of women in the
larger screening sample in terms of demographic characteristics (see Stewart et
al., 1990; Stewart, Knize, & Pihl, 1992).

Self-Report Alcohol Consumption

The self-report alcohol consumption data were analyzed with a multivari-
ate analysis of variance (MANOVA), with AS group as the independent vari-
able, and weekly alcohol consumption and yearly excessive drinking as
dependent measures. The MANOVA revealed a significant univariate effect
of AS group, in the case of drinks per week, F (2, 27) = 3.99, p < .05, and a
marginally significant univariate effect of AS group, in the case of yearly
excessive drinking frequency, F (2, 27) = 2.64, p < .10). Newman-Keuls
revealed that the high AS women consumed significantly more alcoholic bev-
erages on a weekly basis (g = 3.89, p < .05) and tended to drink to excess
more times per year (¢ = 3.25, p < .10), than low AS women (see Table 1).
The means of the moderate AS group fell between those of the high and low
AS groups on both drinking measures, but failed to differ significantly from
the means of the other groups (see Table 1).

Correlational Analyses

Correlations between scores on the ASI and the two measures of self-
reported alcohol consumption were calculated.! ASI scores were found to be
significantly and positively correlated both with self-reports of weekly alcohol
consumption (r = 0.432, p < .01, one-tailed test) and with yearly excessive
drinking (r = 0.406, p < .025, one-tailed test). The r-squared values indicated
that ASI scores could account for about 18.7% and 16.5% of the variance in
measures of weekly alcohol consumption and yearly excessive drinking fre-
quency, respectively.

Effect Size Calculations

Rosenthal (1990) has noted that, although a correlation between two variables
may prove statistically significant, correlation coefficients, when squared, often
“vanish into nothingness” providing us with no real information about the mag-
nitude of the statistical relationship between variables. Thus, in addition to the
tests of significance reported above, the magnitudes of the high versus low AS

IGiven the comment of Lilienfeld et al. (1993) that the grouping of ASI scores for the purposes of
ANOVAs markedly reduces statistical power (Cohen, 1983), the present results are also reported
in a continuous fashion, through the use of correlational techniques.
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TABLE |
MEANS FOR THE ANXIETY AND SELF-REPORT ALCOHOL CONSUMPTION
MEASURES, AS A FUNCTION OF ANXIETY SENSITIVITY GROUP

Anxiety Sensitivity Group

Low AS Mod AS High AS
ASI 733.2) 18.4 (4.7) 37.1(5.4)
DPW 2217 3.8(3.0) 7.4(64)
EDF 16.2 (23.1) 442 (57.6) 77.0 (81.7)

Note. Standard deviations are indicated in parentheses. ASI = mean
score on the Peterson and Reiss (1992) Anxiety Sensitivity Index;
DPW = self-reported alcoholic drinks per week; EDF = excessive
drinking frequency = estimated number of times legally intoxicated
per year, calculated from self-reported alcohol consumption data.

group differences in self-report alcohol consumption were also evaluated using
two well-documented “effect size” statistics (see recommendations by Cohen,
1990; McGraw & Wong, 1992; Rosenthal, 1990). First, using Cohen’s (1977)
effect size statistic,? ds of 0.98 and 0.92 were obtained for the high versus low
AS group comparisons for weekly alcohol consumption and yearly excessive
drinking, respectively (see Table 1). Both of these d values correspond to “large”
effect sizes, according to Cohen’s (1977) preestablihsed cutoffs, meaning that the
high AS women score close to one standard deviation above the low AS women,
in terms of both drinks per week and excessive drinking frequency scores.3

More recently, McGraw and Wong (1992) have described and advocated a
common language effect size statistic (CL),* which expresses how often a
score sampled from one distribution will be greater than a score sampled from
another distribution. When applied to the present data set, CLs of 0.78 and
0.76 were obtained for the high versus low AS comparisons in drinks per week

2Cohen’s effect size (E.S.) statistic is computed by dividing the difference between the two means
being compared by the pooled standard deviation for all observations involved in the comparison
(Cohen, 1977). Magnitudes of the obtained effect sizes were classified according to the categories
established by Cohen (1977).

3These effect sizes are highly similar to effect sizes previously calculated for gender differences
in body weight (McGraw & Wong, 1992): the mean body weight for adult men is about one stan-
dard deviation unit above the mean body weight of adult women, using Cohen’s (1977) d statistic;
and using McGraw & Wong’s (1992) CL statistic (see footnote 4), it has been estimated that in 78
out of 100 random pairings of an adult woman and an adult man, the man would display a higher
body weight than the woman.

4McGraw and Wong’s (1992) common language (CL) effect size statistic is calculated by deter-
mining the mean and standard deviation of the distribution of difference scores between variable B
(variable with lower mean) and variable A (variable with higher mean). Then a z-score is calclulat-
ed by subtracting the calculated mean from zero, and dividing the resultant difference by the cal-
culated standard deviation. This z-score represents a difference score of zero in the distribution of
difference scores. The upper-tail probability (p) associated with this z-score corresponds to CL,
which can be calculated using the unit normal curve (McGraw & Wong, 1992).
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and excessive drinking frequency, respectively (see Table 1). Thus, we can
estimate that in any random pairing of a high and a low AS woman, the proba-
bility of the high AS woman reporting consuming a greater number of drinks
per week than the low AS woman is 0.78 (or in 78 of 100 such pairings); simi-
larly, in 100 random pairings of high and low AS women, in 76 of the pairs,
the high AS woman would have a higher yearly excessive drinking frequency
than the low AS woman (see footnote 3).

DISCUSSION

This study provides preliminary evidence that AS levels are significantly
associated with self-reported weekly alcohol use in a sample of university
women. High AS women reported drinking significantly more alcoholic bever-
ages on a weekly basis and drinking to excess more times per year, than low
AS women. However, the importance of this latter finding is enhanced by the
fact that not only do the high AS women report drinking more on average than
low AS women, but they also tend to drink to the point of legal intoxication
more frequently, than low AS women. Both measures of self-reported alcohol
consumption were significantly positively correlated with scores on the ASI.
Moreover, the “large” magnitudes of these group differences, as evaluated by
two well-documented effect size statistics (i.e., Cohen, 1977; McGraw &
Wong, 1992), attest to the importance of these AS group differences in volun-
tary alcohol consumption behavior. Thus, the present findings are consistent
with previous results supporting a potentially important relationship between
high levels of AS and increased alcohol use/abuse (see reviews by McNally, in
press; Peterson & Reiss, 1992; Reiss, 1991; Stewart & Zeitlin, in press).

Given the correlational nature of the present results, however, it is difficult
to make causal interpretations. One possibility is that high AS levels are either
caused or exacerbated by frequent alcohol consumption (e.g., via increases in
tension in the sober state, which are detected and misinterpreted in a catas-
trophic manner by high AS women). Results of a study by Birnbaum, Taylor,
and Parker (1983) bear directly on this issue. These authors showed that
female social drinkers who reduced their alcohol intake over a 6-week period
showed decreases in several aspects of negative mood (i.e., anger, confusion,
and depression) relative to women who increased or maintained their alcohol
consumption over the same time period. However, inconsistent with the former
explanation of the present findings, no effects of changes in alcohol consump-
tion levels on sober ratings of tension were found.

Alternatively, previous findings showing high AS in university women to
be associated with the self-reported use of alcohol to reduce and/or avoid neg-
ative emotional states (i.e., “coping”-related drinking motives; Stewart et al.,
1995; Stewart & Zeitlin, 1995) support a self-medication explanation for the
increased rates of alcohol use in high AS women. Moreover, some recent
results suggest that high AS women are particularly sensitive to certain ne-
gatively reinforcing effects of alcohol consumption: for example, high AS
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women appear more sensitive to the stress-response dampening effects of a
moderately intoxicating dose of alcohol than low AS women (Stewart & Pihl,
1994). Some evidence suggests that alcohol’s stress-response dampening, or
anxiolytic effects, are mediated via alcohol’s enhancement of GABA-ergic
inhibitory neurotransmission in septal-hippocampal brain regions (see review
by Peterson et al., 1993). Gray (1982) has described the anxiety response as
being mediated by a “behavioral inhibition system” (BIS) located in the septal-
hippocampal system. According to Gray (1985), highly anxious individuals are
characterized by an overly active BIS; BIS overactivity can be effectively
dampened by anxiolytic drugs, such as alcohol.

Results of correlational analyses revealed that total scores on the ASI could
account for about 18.7% of the variability in self-reported weekly alcohol con-
sumption and about 16.5% of the variability in yearly excessive drinking.
Rosenthal (1990) recommends that researchers should not be discouraged by
relatively small r-squared values when the magnitude of the effect is relatively
large, as has been demonstrated in the present study. However, the magnitude
of these r-squared values indicate that we need additional information to more
accurately predict alcohol consumption levels in university women; several
variables might be considered including trait anxiety levels and measures of
drinking motives.

Since ASI scores and traditional measures of trait anxiety have been repeated-
ly shown to be moderately correlated (see review by Peterson & Reiss, 1992),
Lilienfeld, Turner, and Jacob (1993) have suggested that it is important to
demonstrate that scores on the ASI predict important degrees of variance in the
phenomenon under investigation, over and above the variance predicted by mea-
sures of trait anxiety alone. Although measures of trait anxiety were not included
in the present study, it appears unlikely that the relationship between AS levels
and self-report alcohol consumption observed in the present sample could be
accounted for solely by higher trait anxiety levels in the heavier drinkers, since
previous research suggests that measures of trait anxiety alone are not significant
predictors of self-reported alcohol consumption rates (see review by Sher, 1987).
Recently, McNally (in press) proposed that high levels of AS in combination
with high levels of trait anxiety may place individuals at risk for alcohol abuse
problems. Thus, it remains to be investigated whether scores on measures of trait
anxiety, in combination with scores on the ASI, might improve on the prediction
of self-reported alcohol consumption in university women. In addition, future
rearch should attempt to determine whether measures of “drinking motives”
(e.g., Stewart, Zeitlin, & Samoluk, in press) can improve upon the accuracy of
prediction of alcohol consumption rates in young adult females, over and above
that which can be obtained on the basis of ASI scores alone.

All subjects in the present study were non-problem drinkers, according to
scores on the Brief MAST (Pokorny et al., 1972): despite their greater alcohol
consumption, these high AS women do not yet appear to be experiencing sig-
nificant alcohol-related problems. Thus, longitudinal research is required to
determine whether the higher drinking rates observed in high AS university
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women are associated with the future development of alcohol-related problems.
It should also be noted that the present sample was relatively small; future
attempts should be made to replicate these findings in larger independent sam-
ples of university students. Recent results suggest that self-reported weekly
alcohol consumption rates may be significantly positively correlated with ASI
scores in panic disorder samples, as well (Cox et al., 1993). However, the find-
ing that this relationship holds for male, but not female, panic patients requires
replication in a more highly controlled fashion, including a consideration of
relative levels of benzodiazepine use across gender groups (Stewart, 1995;
Stewart, Pihl, & Padjen, 1992).
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