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Abstract
Curiosity, composed of two factors: exploration and absorption, has been previously associated with
life satisfaction, life meaningfulness, and enhanced positive affect. It also shares some overlap with
sensation seeking, which has been linked to alcohol use and other addictive behaviors. The present
research explored the association between curiosity and college women’s problematic drinking in
the context of sensation seeking. Participants (79 women) completed questionnaires measuring
curiosity, sensation seeking, alcohol consumption, and consequences related to alcohol consumption.
A zero-inflated negative binomial model indicated that curiosity and sensation seeking accounted
for unique variance in alcohol-related problems after controlling for drinking. The curiosity factors
had opposing relationships to alcohol-related problems: higher scores on absorption were associated
with more alcohol related problems whereas higher scores on exploration were associated with fewer
alcohol related problems. Should findings be replicated, the curiosity factors may represent additional
prevention and intervention targets. Future directions for research about curiosity and drinking and
for the inclusion of positive psychology constructs in addictive behaviors research are discussed.
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1. Introduction
1.1. Background

To what extent are positive psychological constructs associated with decreased alcohol use and
problems? Recently, researchers have argued for the importance and consideration of
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constructs that are linked to well-being and adaptive functioning (e.g., Seligman &
Csikszentmihalyi, 2000). To this end, Kashdan, Rose, and Fincham. (2004) proposed that
curiosity, a desire for novel stimuli and situations, is a critical element in the development of
well-being. As described by Kashdan et al. (2004), curiosity has two factors: exploration, the
desire to seek out new information and experiences, and absorption, the tendency to become
involved and engaged by such activities). Curiosity is linked with both adaptive and
maladaptive behaviors. On the one hand, it is positively correlated with several components
of well-being, such as finding one’s life meaningful, having positive affect, and being satisfied
with one’s life (Kashdan et al., 2004; Kashdan & Steger, 2007). On the other hand, curiosity
is conceptually and statistically related to sensation seeking, r’s range from .31 to .37 (see
Kashdan et al., 2004), which is, in turn, associated with alcohol and other substance use and
problems as well as other risky behaviors (e.g., Arnett, 1994; Crawford, Pentz, Chou, Li, &
Dwyer, 2003; Donohew et al, 1999; Jackson, Sher, & Schulenberg, 2008).

1.2 Rationale
In this study, we considered the relations among the two curiosity factors, sensation seeking,
alcohol consumption, and alcohol-related problems. We focused on a sample of female college
students because, despite their high rates of alcohol consumption, heavy episodic drinking (4
or more drinks/occasion), and negative consequences (see Johnston, O’Malley, Bachman, &
Schulenberg, 2008; Wechsler et al., 2002;Young, Morales, McCabe, Boyd, & Darcy, 2005),
drinking among college women was thought be less of a concern until recently. Also, the
majority of female college students fall into the developmental period of emerging adulthood
(Arnett, 2000), a period characterized by intense exploration and increased risk for substance
use (e.g., Schulenberg & Zarrett, 2006; Teese & Bradly, 2008). Moreover, although some
attention has been given to predictors of college women’s alcohol consumption, the predictors
of alcohol-related problems been less often investigated (LaBrie, Hummer, Neighbors, &
Larimer, 2009).

1.3 Aims
We had two aims. First, we examined the zero-order correlations among the two curiosity
factors, sensation seeking, alcohol consumption, and alcohol-related problems. Second, we
investigated whether the relations between curiosity, sensation seeking and alcohol-related
problems were moderated by alcohol consumption. Our hypotheses were two-sided: to the
degree that curiosity related to drinking as sensation seeking does, women higher in the
exploration and/or absorption factors should report more alcohol-related problems.
Alternatively, curiosity and sensation seeking could be two sides of a larger construct (e.g.,
inquisitiveness), with curiosity representing a more positive side and sensation seeking
representing a more negative side. If that is the case, exploration and absorption should be
negatively related to alcohol problems and sensation seeking should be positively related to
alcohol problems.

2. Methods
2.1 Participants

Participants were 79 women from the University of Washington who were part of a longitudinal
study about alcohol and sexual assault. This sample was from the 6-month follow up.
Participants were compensated $25. The mean age was 18.66 years (SD =1.73). Fifty-three
percent identified as Caucasian, 33% as Asian American, and 14% as African American,
Hispanic American, or bi/multi-racial. Seventy percent were freshman, 21% were sophomores,
9% were juniors or above.
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2.2 Measures
Daily Drinking Questionnaire—Alcohol consumption was measured by the Daily
Drinking Questionnaire (Collins, Parks, & Marlatt, 1985). It measures the number of standard
drinks a participant consumed in a typical week over the past three months.

Rutgers Alcohol Problems Index—Alcohol-related problems were measured by Rutgers
Alcohol Problems Index (White & Labouvie, 1989). Two items were added related to drinking
and driving. Thus, items consisted of 25 alcohol-related problems and assessed the frequency
of consequences experienced over a three-month period (α = .89).

Sensation seeking—Sensation seeking was measured by the Brief Sensation Seeking Scale
(Hoyle, Stephenson, Palmgreen, Lorch, & Donohew, 2002). It consists of eight items and has
a five-point Likert scale ranging from 0 (“strongly disagree”) to 5 (“strongly agree”).
Composite scores were created by summing responses to all items (α = .70).

Curiosity—The Curiosity and Exploration Inventory (Kashdan et al., 2004). has seven items
and has a seven-point Likert scale ranging from ranging from 1 (“strongly disagree”) to 7
(“strongly agree”). It has two factors: exploration (the desire to seek out novel information and
experiences), composed of 4 items (α = .71), and absorption (the tendency to become deeply
involved and interested in such activities), composed of 3 items (α = .74).

2.3 Procedure
Invitation letters and emails were sent to participants. They included a web URL for the survey
and a unique pin code. Participants gave informed consent and completed these measures,
along with several others not reported here, on the computer of their choice. All procedures
were approved by the University’s institutional review board.

3. Results
3.1 Descriptive statistics and zero-order correlations

On average, participants reported consuming 2.80 drinks per week (SD = 4.61) and having
2.10 alcohol-related problems (SD = 3.87). Curiosity-exploration (C-EXP) scores averaged
18.83 (SD = 3.18); curiosity-absorption (C-ABS) scores averaged 12.70 (SD = 3.39), and
sensation seeking (SS) scores averaged 24.27 (SD = 5.19). The following correlations between
pairs of variables were significant at p < .05 (r’s are reported in parentheses): drinks per week
and alcohol-related problems (.31), alcohol-related problems and C-EXP (−.38), C-EXP and
C-ABS (.36), and SS and alcohol-related problems (.29).

3.2 Preliminary analysis
Analysis of distributions revealed that C-EXP, C-ABS, and SS were approximately normally
distributed. In contrast, neither drinks per week nor alcohol related problems approximated
normal distributions. Rather, in both cases, the distributions revealed a large number of zero
responses (i.e., zero-inflated) followed by scores which approximated negative binomial
distribution.

3.3 Zero-inflated negative binomial regression analysis
Given the extreme departure from normality in the distribution of the primary outcome measure
(i.e., alcohol related problems), a count regression approach was used as the primary analytic
strategy. Count regression models allow for an increasing range of criterion distributions that
can be fit (Cohen, Cohen, West, & Aiken, 2003). In this case, the specific model used was
zero-inflated negative binomial (ZINB) regression with log link. In zero-inflated models,
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simultaneous tests are performed for two portions of the model: logistic and counts. Output is
generated separately for both portions. The logistic portion of the model functions like a logistic
regression model and tests for unique associations of predictors with “always zero” versus
“nonzero” scores on the outcome (e.g., the absence of alcohol related problems vs. the presence
of alcohol related problems). The counts portion of the model provides tests for unique
associations within the full range of the negative binomial distribution of values including zeros
(see Atkins & Gallop, 2007 for an overview of this approach).

Consistent with the primary aims, the ZIBN model was run in two steps. All predictors were
mean-centered to facilitate interpretation of parameter estimates. Drinks per week, C-EXP, C-
ABS, and SS were entered at step 1 to evaluate their unique associations with alcohol-related
problems. Two-way product terms were entered at step 2 to evaluate drinking as a moderator
of the associations of C-EXP, C-ABS, and SS with alcohol-related problems. Alpha, an
estimate of the dispersion parameter, was significant at each step (ps < .05), indicating that the
ZIBN model was a better fit than a zero-inflated Poisson model.

3.3.1 Results from the logistic portion of the model—Results indicated only a non-
significant trend for drinks per week (see Table 1) with higher consumption associated with
the presence of alcohol-related problems and lower consumption associated with the absence
alcohol-related problems. C-EXP, C-ABS, and SS, were all non-significant predictors of the
absence versus presence of alcohol-related problems, as were their interactions with drinks
consumed per week.

3.3.2. Results from the counts portion of the model—In contrast, the counts portion
of the model (step 1) yielded significant main effects for each predictor (e.g., drinks per week,
C-EXP, C-ABS, and SS). Higher scores on curiosity-exploration were associated with
experiencing fewer alcohol-related problems in the previous three months. In contrast, great
alcohol consumption and higher scores on curiosity-absorption and sensation seeking were
associated with experiencing more alcohol-related problems in the previous three months.
None of the two-way interactions were significant.

4. Discussion
4.1. Overview

Our goal was to investigate the relations among curiosity, sensation-seeking, alcohol
consumption, and alcohol-related problems. Most importantly, results indicated that curiosity
may be a double-edged sword with respect to alcohol-related problems. On the one hand, higher
scores on the exploration factor were associated with fewer alcohol-related problems. On the
other hand, higher scores on the absorption factor were associated with more alcohol-related
problems. In addition, consistent with previous findings, sensation seeking was positively
associated with drinking related problems. Moreover, sensation seeking measure and the two
curiosity factors each made unique contributions (e.g., above and beyond typical alcohol
consumption) towards in the prediction of alcohol-related problems. Thus, these findings
suggest that the two factor of curiosity are distinct from sensation-seeking, with one factor –
e.g., absorption—having a similarly (positive) association with alcohol-problems and the other
-- e.g.., exploration – having a contrasting (negative) association with alcohol-problems.

4.2. Implications
Ultimately, these finding suggest that curiosity may be influential in alcohol-related problems.
The curiosity-exploration factor may ultimately be found to be a protective factor against
alcohol-related problems and curiosity-absorption may ultimately be found to be an additional
risk-factor. To the extent that that is the case, a greater understanding of the relation between

Lindgren et al. Page 4

Addict Behav. Author manuscript; available in PMC 2011 May 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



curiosity and alcohol-related problems and/or making curiosity a treatment target might assist
in the prevention of alcohol problems. Moreover, some prevention programs may already,
unwittingly, be doing so. For example, current prevention and interventions for college drinkers
often seek to help students identify alternative activities that do not involve alcohol. Such
strategies may increase students’ tendencies to seek out other aspects of college life, thereby
facilitating healthy exploration of novel experiences. Similarly, college drinking interventions
often teach skills related to monitoring one’s drinking and disrupting one’s tendency to become
totally engaged in drinking. Such strategies may minimize students’ tendencies to become
completely absorbed in drinking. These possibilities are clearly speculative, but they have
intriguing implications for the curiosity construct and for the identification of additional
mediators of alcohol intervention/prevention strategies. More generally, there may be other
positive and strength-based constructs that would be useful to consider in terms of the etiology
of, prevention of, and treatment for addictions.

4.3. Limitations and future directions
There are several important limitations that should be addressed in future studies. First, in this
sample, sensation seeking and curiosity factors were not significantly correlated, which is
inconsistent with Kashdan et al. (2004). This contradiction may stem from differences in the
specific sensation seeking measures and samples used. Kashdan et al. (2004) used Zuckerman
et al.’s (1978) sensation seeking measure and investigated college women and men, whereas
the present study used Hoyle et al.’s (2002) measure and focused only on college women.
Related to sampling differences, because the present study was limited to female U.S.
undergraduate students, future studies must include larger, more diverse samples to establish
the generalizability of findings. For example, it is unknown whether study findings would hold
for men or for people with longer and/or heavier drinking histories. In addition, longitudinal
studies are necessary to investigate the development of curiosity and establish its influence on
alcohol related problems over time. Further research is essential to determine whether (a)
exploration acts as a of protective factor against alcohol-related problems, and (b) absorption
is a risk factor for alcohol-related problems; however, it may be that one or both curiosity
factors represent additional intervention target(s). Because intervention programs may already
be targeting aspects of curiosity, future research that investigates whether curiosity is a
mediator of prevention/intervention strategies could be highly informative.

Acknowledgments
Manuscript preparation was supported by the National Institute for Alcohol and Alcoholism (K99AA017669, PI:
Lindgren) and by a grant from the University of Washington’s Alcohol and Drug Abuse Institute (PI: Lindgren).
Portions of this research were present in a poster session at the Fourth European Conference on Positive Psychology,
Opatija, Croatia.

Statement 1: Role of Funding Sources

Manuscript preparation was provided by NIAAA Grant K99AA017669, PI: Lindgren) and by a grant from the
University of Washington’s Alcohol and Drug Abuse Institute (PI: Lindgren). NIAAA and the Alcohol and Drug
Abuse Institute had no role in the study design, collection, analysis or interpretation of the data, writing the manuscript,
or the decision to submit the paper for publication.

References
Arnett JJ. Sensation seeking: A new conceptualization and a new scale. Personality and Individual

Differences 1994;16:289–296.
Arnett JJ. Emerging adulthood: A theory of development from the late teens through the twenties.

American Psychologist 2000;55:469–480. [PubMed: 10842426]
Arnett JJ. The developmental context of substance use in emerging adulthood. Journal of Drug Issues

2005;35:235–254.

Lindgren et al. Page 5

Addict Behav. Author manuscript; available in PMC 2011 May 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Atkins DC, Gallop RJ. Rethinking how family researchers model infrequent outcomes: A tutorial on
count regression and zero-inflated models. Journal of Family Psychology 2007;21:726–735. [PubMed:
18179344]

Cohen, J.; Cohen, P.; West, SG.; Aiken, LS. Applied multiple regression/correlation analysis for the
behavioral sciences. 3. Mahwah, NJ: Lawrence Erlbaum Associates Publishers; 2003.

Collins RL, Parks GA, Marlatt GA. Social determinants of alcohol consumption: The effects of social
interaction and model status on self-administration of alcohol. Journal of Consulting and Clinical
Psychology 1985;53:189–200. [PubMed: 3998247]

Comeau N, Stewart SH, Loba P. The relations of anxiety sensitivity, trait anxiety, and sensation seeking
to adolescents’ motivations for alcohol, cigarette, and marijuana use. Addictive Behaviors
2001;26:803–825. [PubMed: 11768546]

Crawford AM, Pentz M, Chou C, Li C, Dwyer JH. Parallel developmental trajectories of sensation seeking
and regular substance use in adolescents. Psychology of Addictive Behaviors 2003;17:179–192.
[PubMed: 14498812]

Donohew RL, Hoyle RH, Clayton RR, Skinner WF, Colon SE, Rice RE. Sensation seeking and drug use
by adolescents and their friends: Models for marijuana and alcohol. Journal of Studies on Alcohol &
Drugs 1999;60:622–631.

Hoyle RH, Stephenson MT, Palmgreen P, Lorch EP, Donohew RL. Reliability and validity of a brief
measure of sensation seeking. Personality and Individual Differences 2002;32:401–414.

Jackson KM, Sher KJ, Schulenberg JE. Conjoint developmental trajectories of young adult substance
use. Alcoholism: Clinical and Experimental Research 2008;32:723–737.

Johnston, LD.; O’Malley, PM.; Bachman, JG.; Schulenberg, JE. College students and adults ages 19–45
(NIH Publication No. 08-6418B). Vol. II. Bethesda, MD: National Institute on Drug Abuse; 2008.
Monitoring the Future national survey results on drug use, 1975–2007.

Kashdan TB, Rose P, Fincham FD. Curiosity and exploration: Facilitating positive subjective experiences
and personal growth opportunities. Journal of Personality Assessment 2004;82:291–305. [PubMed:
15151805]

Kashdan TB, Steger MF. Curiosity and pathways to well-being and meaning in life: Traits, states, and
everyday behaviors. Motivation and Emotion 2007;31:159–173.

LaBrie, JW.; Hummer, JF.; Neighbors, C.; Larimer, ME. Whose opinion matters? The relationship
between injunctive norms and alcohol consequences in college students. 2009. Manuscript submitted
for publication

Schulenberg JE, Maggs JL. A developmental perspective on alcohol use and heavy drinking during
adolescence and the transition to young adulthood. Journal of Studies on Alcohol and Drugs 2002;
(Suppl 14):54–70.

Schulenberg, JE.; Zarrett, NR. Mental health during emerging adulthood: Continuity and discontinuity
in courses, causes, and functions. In: Arnett, JJ.; Tanner, JL., editors. Emerging adults in America:
Coming of age in the 21st century. Washington, DC: American Psychological Association; 2006. p.
135-172.

Seligman MEP, Csikszentmihalyi M. Positive psychology: An introduction. American Psychologist
2000;55:5–14. [PubMed: 11392865]

Teese R, Bradley G. Predicting recklessness in emerging adults: A test of a psychosocial model. Journal
of Social Psychology 2008;148:105–126. [PubMed: 18476486]

Wechsler H, Lee JE, Kuo M, Seibring M, Nelson TF, Lee H. Trends in college binge drinking during a
period of increased prevention efforts. Journal of American College Health 2002;50:203–217.
[PubMed: 11990979]

White HR, Labouvie EW. Towards the assessment of adolescent problem drinking. Journal of Studies
on Alcohol 1989;50:30–37. [PubMed: 2927120]

Young AM, Morales M, McCabe SE, Boyd CJ, D’Arcy H. Drinking like a guy: Frequent binge drinking
among undergraduate women. Substance Use & Misuse 2005;40:241–267. [PubMed: 15770887]

Zuckerman, M. Behavioral expressions and biological bases of sensation seeking. New York: Cambridge
University Press; 1994.

Lindgren et al. Page 6

Addict Behav. Author manuscript; available in PMC 2011 May 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Zuckerman M, Eysenck S, Eysenck HJ. Sensation seeking in England and America: Cross-cultural, age,
and sex comparisons. Journal of Consulting and Clinical Psychology 1978;46:139–149. [PubMed:
627648]

Lindgren et al. Page 7

Addict Behav. Author manuscript; available in PMC 2011 May 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Lindgren et al. Page 8

Table 1

Zero-inflated negative binomial regression results examining alcohol-related problems as a function of drinks
per week, curiosity-exploration, curiosity-absorption, and sensation seeking.

Predictor B SE B t

Logistic portion of model

Step 1 Drinks per week −7.32 4.367 −1.68†

Curiosity-exploration (C-EXP) −0.913 0.819 −1.11

Curiosity-absorption (C-ABS) 0.007 0.467 −0.02

Sensation seeking (SS) 1.165 0.778 1.50

Step 2 Drinks per week X C-EXP 0.304 0.381 0.80

Drinks per week X C-ABS 0.249 0.407 0.61

Drinks per week X SS −0.461 0.303 −1.52

Counts portion of model

Step 1 Drinks per week 0.079 0.032 2.43**

Curiosity-exploration (C-EXP) −0.232 0.050 −4.66***

Curiosity-absorption (C-ABS) 0.105 0.047 2.23*

Sensation seeking (SS) 0.162 0.036 4.45***

Step 2 Drinks per week X C-EXP −0.004 0.031 −0.12

Drinks per week X C-ABS 0.015 0.025 0.62

Drinks per week X SS −0.003 0.020 −0.28

Note.

†
p < .10.

***
p < .001.

*
p < .05.
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