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Abstract

Given the increased prevalence of non-daily
smoking and changes in smoking patterns, partic-
ularly among young adults, we examined corre-
lates of smoking level, specifically motives for
smoking, and readiness to quit smoking among
2682 college undergraduates who completed an
online survey. Overall, 64.7% (n = 1736) were
non-smokers, 11.6% (n = 312) smoked 1-5 days,
10.5% (n = 281) smoked 6-29 days and 13.2%
(n = 353) were daily smokers. Ordinal regression
analyses modeling smoking level indicated that
correlates of higher smoking level included hav-
ing more friends who smoke (ff = 0.63, 95% CI
0.57-0.69) and more frequent other tobacco use
(B = 0.04, 95% CI 0.02-0.05), drinking (f§ = 0.04,
95% CI 0.02-0.07) and binge drinking (f = 0.09,
95% CI 0.06-0.13). Bivariate analyses indicated
that daily smokers (versus the subgroups of
non-daily smokers) were less likely to smoke for
social reasons but more likely to smoke for
self-confidence, boredom, and affect regulation.
Controlling for sociodemographics, correlates of
readiness to quit among current smokers
included fewer friends who smoke (P = 0.002), less
frequent binge drinking (P = 0.03), being a social
smoker (P < 0.001), smoking less for self-
confidence (P = 0.04), smoking more for boredom
(P = 0.03) and less frequent smoking (P = 0.001).

Specific motives for smoking and potential bar-
riers to cessation particularly may be relevant to
different groups of college student smokers.

Introduction

Smoking remains one of the leading causes of prevent-
able disease in the United States [1]. Despite efforts to
decrease its prevalence, 18.1% of Americans con-
tinue to smoke [2]. While daily smoking is declining
[3], non-daily smoking (smoking on some days but
not every day) is increasing [4]. Estimates from the
2008 National Survey on Drug Use and Health [5]
and from the 2006 Behavioral Risk Factor Surveil-
lance Survey [6] indicate that between a fourth and
a third of adults report non-daily smoking. While
non-daily smoking may be a transitory condition be-
tween daily smoking and quitting [7-9] or a transi-
tional phase to heavier or regular cigarette use [10],
some research shows that this pattern of smoking may
continue indefinitely [11-13]. Additionally, although
most non-daily smokers report motivation to quit,
research has documented that they may show signs
of physiological addiction [14, 15], have difficulty
quitting [16, 17], and are less likely to receive or seek
treatment compared with heavier smokers [18-20].
Unfortunately, non-daily smokers suffer from sig-
nificant smoking-related morbidity and mortality
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compared with never smokers [21-23]. The 2004 US
Surgeon General’s report on the health consequences
of smoking indicates that even low levels of exposure
carry substantial risks, particularly for cardiovascular
disease, lung and gastrointestinal cancers, lower re-
spiratory tract infections, cataracts, compromised re-
productive health and osteoporosis [24]. Moreover,
smoking on as few as 5 days month ' is associated
with symptoms of cough and sore throat and smoking
on as few as 20 days month™' is associated with
shortness of breath and fatigue among college stu-
dents [25]. Thus, promoting cessation among non-
daily smokers is critical.

Young adults have been particularly affected by
the increase in non-daily smoking [26]. One form
of non-daily cigarette use particularly prevalent
among young adults is ‘social smoking’, which
implies smoking predominantly in the presence of
others, typically at parties, bars or nightclubs [26,
27] and often times when consuming alcohol [10].
Social smokers generally do not define themselves as
smokers [27], believe they are addicted [27], perceive
negative consequences of their smoking [28] or show
interest in quitting, as they often believe that they
could stop at any time [27]. In addition, non-daily
smoking may be associated with binge drinking, par-
ticularly on US college campuses [29, 30].

A recent study of college student smokers [31]
identified five subclasses of smokers: heavy smokers
(28%), moderate smokers (22%), social smokers
(19%), puffers (26%) and no-context smokers (4%).
Puffers were more likely to be younger students than
heavy and social smokers, indicating a transition to
regular use after experimentation. Moderate and so-
cial smokers were more likely to be current drinkers
and to have engaged in binge drinking in the past
month than were heavy smokers. While this research
elucidates the differing subgroups of college student
smokers, it remains uncertain how motives for smok-
ing differ among subgroups of smokers.

In another recent study of college student smok-
ers [32], having made a recent quit attempt among
daily smokers was associated with smoking <20
cigarettes per day, not smoking within 30 min of
waking and having a usual type of cigarette. Having
made a recent quit attempt among non-daily smok-

ers was associated with being female, non-Hispanic
and smoking a usual type of cigarette. Moreover,
lower socio-economic status was associated with
less intention to quit. Although this study identified
sociodemographic and specific smoking-related
characteristics associated with recent quit attempts
among college students, research is warranted re-
garding how contextual factors and motives for
smoking might impact readiness to quit.

Given the gaps in the existing literature, the pres-
ent study examined (i) the association of motives
for smoking and smoking level among current
smokers and (ii) correlates of readiness to quit, par-
ticularly motives for smoking, among current col-
lege student smokers.

Methods

Procedure

The University of Minnesota Institutional Review
Board approved this study, IRB# 0712522941. In
2008, a random sample of 5500 students at the 4-year
university and all young adults (aged 18-25 years)
enrolled at least part-time at the 2-year college
(N =3334) were invited to complete the survey (total
invited N = 8834). Students received an e-mail con-
taining a link to the consent form with the alternative
of opting out. Students who consented were directed
to the online survey, which detected their individual
URL links and prevented participation more than
once. To encourage participation, students received
up to three e-mail invitations, and all students who
completed the survey received entry into a drawing
for cash prizes of $2500 (one), $250 (one) and $100
(five) at each school.

Of students invited to participate, 2700 (30.6%)
completed the survey. The response rates at the
2-year college and the 4-year college were 30.1%
(N = 1004) and 30.8% (N = 1696), respectively.

Measures

The 108-item online survey assessed a variety of
health topic areas. For this study, only sociodemo-
graphic, psychosocial, health behavior and smok-
ing-related characteristics were examined.
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Sociodemographic characteristics

We assessed included students’ age, gender, ethnicity,
highest parental educational attainment, type of school
attended (2-year technical college versus 4-year univer-
sity), marital/cohabitation status, whether children were
present in the home and whether parents smoked. Eth-
nicity was dichotomized as non-Hispanic White versus
Other due to the homogeneity of the study sample.
Highest parental educational attainment was dichoto-
mized as < Bachelor’s degree versus = Bachelor’s de-
gree based on the distribution of parental educational
attainment. Other categorizations and cut-off points
were examined, but yielded similar results. Thus, for
ease of interpretation, these dichotomizations were cho-
sen.

Smoking status and level

Being a non-smoker was defined as no smoking in
the past 30 days. Daily smoking was defined as
smoking every day in the past 30 days. Non-daily
smoking was considered smoking less than 30 days
of the past 30 days. This is in line with how American
College Health Association (ACHA), substance
abuse and Mental health association and others have
defined daily versus non-daily smokers [33, 34].
Based on the distribution of the data, we created
two subcategories of non-daily smokers: those who
smoked between 1 and 5 days in the past 30 days
versus those who smoked between 6 and 29 days. We
also asked, ‘On the days that you smoke, how many
cigarettes do you smoke on average?’ Finally, we
asked ‘Have you ever smoked at least 100 cigarettes
in your lifetime?’

Other substance use

To assess other substance use, students were
asked, ‘In the past 30 days, on how many days
did you: Use other forms of tobacco? Drink alco-
hol? Drink more than five alcoholic drinks on one
occasion?’ These questions have been used to as-
sess tobacco use in the ACHA surveys, National
College Health Risk Behavior Survey and Youth
Risk Behavior Surveillance Survey (YRBSS) [35,
36]. In addition, repeated measures of the YRBSS

over a 2-week period have supported the reliability
of these assessments [37]. Specifically, Kappas for
each behavior in the past 30 days were as follows:
tobacco use, 0.82; drinking alcohol, 0.71 and
drinking five or more drinks on one occasion,
0.68 [38].

Readiness to quit

Readiness to quit was assessed by asking, ‘what
best describes your intentions regarding quitting
smoking: never expect to quit; may quit in the fu-
ture, but not in the next 6 months; will quit in the
next 6 months and will quit in the next month’ [39].
This variable was dichotomized as intending to quit
in the next month versus other responses. Readiness
to quit smoking in the next month has been pre-
viously used as a measure of being in the prepara-
tion or action stages of change [39, 40] and predicts
successful cessation [41].

Quit attempts

Participants were asked, ‘During the past 12 months,
how many times have you stopped smoking for 1 day
or longer because you were trying to quit smoking?’
[42].

Confidence and motivation to quit smoking

Confidence to quit smoking was assessed by ask-
ing, ‘On a scale of 0—10 with O being ‘not at all
confident” and 10 being ‘extremely confident’, as-
suming you want to, how confident are you that you
could quit smoking cigarettes starting this week and
continuing for at least one month?’ Motivation to
quit smoking was assessed by asking, ‘On a scale of
0-10 with 0 being ‘I do not want to at all’ and 10
being ‘I really want to’, how much do you want to
quit smoking cigarettes?’ [43, 44].

Social smoking

Social smoking was assessed by asking, ‘In the past
30 days, did you smoke: mainly when you were with
other people; mainly when you were alone, as often
by yourself as with others, or not at all’ [28]. This
‘social smoking’ variable was dichotomized as either
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smoking mainly when with other people versus other
responses. The use of this assessment to establish
social smoking has been used extensively [26-28,
45]. We also asked ‘Out of your five closest friends,
how many of them smoke cigarettes?’ [44].

Smoking motives

The motives for smoking scale [46, 47] assesses the
extent to which each of 15 smoking-related motives
is true for the participant (1 = not at all true and
5 = very true). The measure contains questions
about four common motives: social (4 items, e.g.
‘Smoking helps you fit in with other people’; range
4-20), self-confidence (4 items, e.g. ‘Smoking
makes you feel more self-confident’; range 4-20),
boredom relief (2 items, e.g. ‘Smoking is something
to do when you are bored’; range 2-10) and affect
regulation (5 items, e.g. ‘Smoking helps you calm
down when you are feeling tense or nervous’,
‘Smoking cheers you up when you’re in a bad
mood’; range 5-25). Higher scores indicate that
the motive is more relevant. Alphas for each motive
subscale have ranged from 0.88 to 0.93, and the
scale has demonstrated strong validity [46, 47]. In
the current study, alphas for the total scale, the so-
cial subscale, the self-confidence subscale, the
boredom relief subscale and the affect regulation
subscale were 0.91, 0.88, 0.84, 0.92 and 0.90, re-
spectively.

Data analysis and statistical consideration

We examined differences in sociodemographics
and other substance use among non-smokers and
current (past 30 day) smokers, using the three cat-
egories of smoked 1-5 days of the past 30 days,
smoked 6-29 days and smoked all 30 days. For
bivariate analyses, -tests and analysis of variance
(ANOVA) were used for continuous variables, and
Chi-squared tests were used for categorical varia-
bles. The association between smoking status/level
and these factors were examined using ordinal re-
gression, with non-smokers being the reference
group for the model, smokers smoking between 1
and 5 days of the past 30 days being coded as 1,
smokers smoking between 6 and 29 days being

coded as 2 and daily smokers being coded as 3.
Sociodemographics and other substance use varia-
bles were entered into the model.

We then examined differences in smoking char-
acteristics and motives among current smokers us-
ing the three categories of smoked 1-5 days of the
past 30 days, smoked 629 days and smoked all 30
days, using Chi-squared for categorical variables
and ANOVA for continuous variables. Finally, we
investigated readiness to quit in the next month
among current smokers. We forced important soci-
odemographic variables (i.e. age, gender, ethnicity
and type of school) into the model and used back-
wards stepwise entry including other psychosocial
variables significant at a P < 0.10 level, allowing
only those variables to remain in the model that
contributed at a P < 0.05. We also examined inter-
actions between subgroup of smoking level and
other factors. SPSS 19.0 was used for all analyses.

Results

Table I highlights the participant characteristics.
Overall, 64.7% (n = 1736) were non-smokers,
22.1% (n = 593) were non-daily smokers and
13.2% (n = 353) were daily smokers. Among current
smokers in this sample, 29.8% smoked 1-5 days,
9.6% smoked 6-10 days, 5.0% smoked 11-15 days,
6.4% smoked 16-20 days, 5.6% smoked 26-29 days
and 39.3% smoked every day of the past 30 days.

Differences among non-smokers, non-daily
smokers and daily smokers

Table I depicts the differences among non-smokers
and current smokers smoking 1-5 days in the past 30
days, 6-29 days in the past 30 days and all 30 days,
with the overall P-value for the four-way compari-
son, using Chi-squared statistics for categorical var-
iables and ANOVA for continuous variables. The
ordinal regression analyses modeling smoking level
(Nagelkerke R* = 0.347) indicated that significant
(P < 0.05) factors predicting higher level of smoking
included being male (ff = —0.36, 95% CI —0.57 to
—0.16), lower parental education (f = —0.31, 95%
CI —0.50 to —0.12), attending a 2-year school
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Table 1. Participant characteristics and analyses indicating association of sociodemographic and health-related variables to being
a non-smoker, non-daily smoking and daily smoking among college students

Variable All (N =2682) Non-smoker  Smokes Smoked Daily smoker  P*
(N = 1736) 1-5 days 6-29 days (N =353)
(N =312) (N = 281)
N (%) or N (%) or N (%) or N (%) or N (%) or
mean (SD) mean (SD) mean (SD) mean (SD) mean (SD)
Sociodemographics
Age (SD) 22.44 (6.09) 22.52 (6.32) 21.48(5.55) 21.69 (4.16) 23.47 (6.50) <0.001
Female (%) 1683 (63.0) 1083 (62.7) 193 (62.5) 173 (61.6) 234 (66.5) 0.53
Non-Hispanic white (%) 2306 (86.3) 1469 (85.1) 258 (83.2) 250 (89.0) 321 (91.2) 0.03
Parental education = BA (%) 963 (36.1) 617 (35.7) 123 (39.8) 118 (42.1) 105 (29.7) 0.04
Two-year (versus 4-year) college (%) 1000 (37.3) 581 (33.5) 109 (34.9) 101 (35.9) 209 (59.2) <0.001
Married or living w/partner (%) 720 (27.0) 451 (26.1) 73 (23.5) 69 (24.6) 127 (36.1) <0.001
Children in the home (%) 601 (22.8) 396 (23.2) 55 (18.0) 48 (17.3) 102 (29.2) 0.001
Parents smoked (%) 1,151 (43.7) 648 (38.0) 135 (44.4) 140 (50.4) 228 (65.5) <0.001
Number of friends that smoke (SD) 1.89 (1.60) 1.34 (1.39) 2.18 (1.37) 3.03 (1.33) 3.44 (1.32) <0.001
Substance use variables
Days in the past 30 days
Used other tobacco (SD) 1.63 (5.83) 0.80 (4.10) 2.41 (6.48) 4.09 (8.58) 3.12 (8.32) <0.001
Consumed alcohol (SD) 4.24 (5.01) 3.17 (4.22) 5.67 (5.33) 6.88 (5.43) 6.14 (6.19) <0.001
Binge drank (SD) 2.21 (3.63) 1.34 (2.62) 3.22 (3.82) 4.29 (4.54) 3.96 (5.10) <0.001

Bonferroni post hoc tests indicated significant differences (P < 0.05) in age between non-smokers and 1-5 day smokers and daily
smokers, between 1 and 5 day smokers and daily smokers, and between 6 and 29 day smokers and daily smokers; proportion of females
between non-smokers and daily smokers; proportion of whites between non-smokers 629 day smokers and daily smokers; proportion
of those with more educated parents between non-smokers and all current smokers, between 1 and 5 day smokers and daily smokers and
between 6 and 29 day smokers and daily smokers; proportion of 2-year school students between daily smokers and all other groups;
proportion of those married between daily smokers and all other groups; proportion of those with children in the home between non-
smokers and all current smokers and between daily smokers and those smoking 1-5 days or 629 days; proportion of parents who
smoked among all groups; number of friends that smoke among all groups; number of days of using other tobacco products between
non-smokers and all current smokers and between 1 and 5 day smokers and 6-29 day smokers; number of days of alcohol consumption
between non-smokers and all current smokers and between 1 and 5 day smokers and 6-29 day smokers and number of days of binge

drinking among all groups except 629 day smokers and daily smokers.

*Denotes overall P-value for the four-way comparison.

(p = —0.38, 95% CI —0.58 to —0.19), greater
likelihood of parental smoking (f = 0.46, 95%
CI 0.28-0.65), having more friends that smoke
(B = 0.63, 95% CI 0.57-0.69), more days of other
tobacco use (ff = 0.04, 95% CI 0.02-0.05), more days
of drinking (f = 0.04, 95% CI 0.02-0.07) and more
days of binge drinking (f = 0.09, 95% CI 0.06-0.13).
No other significant associations were found.

Factors associated with smoking level
among current smokers

Table II displays factors associated with various lev-
els of smoking among current smokers, using Chi-
squared for categorical variables and ANOVA for
continuous variables. In these analyses, we included

only the 857 current smokers (of the total 946) who
completed the battery of questions regarding smoking
characteristics, as some participants did not accurately
follow the skip pattern or had incomplete data rele-
vant to these analyses. Interestingly, both subgroups
of non-daily smokers were more likely to smoke for
social reasons in comparison to daily smokers; how-
ever, daily smokers were more likely to smoke for
self-confidence, boredom and affect regulation.

Readiness to quit among current smokers

Table IIT shows the logistic regression model that
was developed to predict readiness to quit among
current smokers. Candidate predictors were those
variables that were significantly associated with
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Table I1. Association of smoking-related variables to smoking level among college students

Variable All smokers

(N = 857; 100%)

Smoked 1-5 days
(N=255; 29.8%)

Smoked 6-29 days
(N =265; 30.9%)

Daily smoker P
(N =337; 39.3%)

N (%) or Mean (SD) N (%) or Mean (SD) N (%) or Mean (SD) N (%) or Mean (SD)

Days smoked in past 30 (SD) 17.14 (12.33) 2.38 (1.46) 17.53 (7.49) 30. 00 (0.00) <0.001
Cigarettes per day (SD) 5.81 (5.39) 1.94 (2.13) 4.53 (3.88) 9.50 (5.65) <0.001
Smoked =100 cigarettes in life (%) 678 (79.2) 115 (45.1) 229 (86.7) 334 (99.1) <0.001
Ready to quit in next month (%) 236 (29.0) 128 (59.0) 78 (30.1) 30 (8.9) <0.001
Quit attempt in the past year (%) 480 (59.3) 107 (48.0) 179 (70.2) 194 (58.4) 0.39
Confidence to quit (SD) 6.25 (3.70) 9.15 (2.14) 6.77 (3.08) 3.44 (3.00) <0.001
Motivation to quit (SD) 7.34 (3.25) 8.94 (2.24) 7.46 (2.78) 5.97 (3.57) <0.001
Social smoker (%) 406 (49.2) 184 (80.0) 161 (61.7) 61 (18.2) <0.001
Motives (SD)
Social 7.69 (2.14) 7.78 (3.79) 8.10 (3.64) 7.30 (3.56) 0.02
Self-confidence 6.30 (1.79) 5.79 (2.97) 6.32 (3.02) 6.70 (3.11) 0.001
Boredom 4.88 (1.50) 4.00 (2.36) 491 (2.37) 5.67 (2.62) <0.001
Affect regulation 13.12 3.31) 11.01 (5.58) 12.85 (4.91) 15.31 (5.46) <0.001

Bonferroni post hoc tests indicated significant differences among all groups on all dimensions, with the exception of Motives—Social
which was only significant in the comparison of 6-29 days versus 30 days (P = 0.02) and Motives—Self-confidence which was only
significant in the comparison of 1-5 days versus 30 days (P = 0.001).

readiness to quit in the next month at a P < 0.10.
However, we chose to exclude recent quit attempts,
confidence to quit and motivation to quit as these
variables are highly related to the outcome variable
of interest (i.e. readiness to quit). Factors associated
with readiness to quit included being younger
(P = 0.04), attending a 4-year school (P = 0.007),
being married or living with a partner (P = 0.004),
having non-smoking parents (P = 0.001), having
fewer friends that smoke (P < 0.001), fewer of days
of binge drinking (P = 0.007), fewer days of smok-
ing in the past 30 days (P < 0.001), smoking fewer
cigarettes per day (P < 0.001), not smoking within
30 min of waking (P < 0.001), being a social smoker
(P < 0.001) and being less likely to smoke for self-
confidence (P = 0.003), boredom (P = 0.002) or
affect regulation (P < 0.001). Controlling for age,
gender, ethnicity and highest parental education, cor-
relates of readiness to quit among current smokers
included fewer friends that smoke (P = 0.002), fewer
days of binge drinking in the past 30 days (P = 0.03),
being a social smoker (P < 0.001), being less likely
to smoke for self-confidence (P = 0.04), being more
likely to smoke for boredom (P = 0.03) and fewer
days of smoking in the past 30 days (P = 0.001). We
explored this last variable both as a categorical and

as a continuous variable; minimal differences in the
results were found. Thus, for ease of interpretation,
we chose to present this variable as a categorical
variable. No interactions between subgroup of smok-
ing level and other factors were found.

Discussion

The current research examined factors associated
with smoking level and motives for smoking among
current college student smokers and how these fac-
tors are associated with readiness to quit smoking
across current college student smokers smoking at
various levels (i.e. 1-5 days of the past 30, 6-29
days of the past 30 and daily). This study docu-
mented that, in general, the use of other tobacco
products and alcohol increases with any smoking
and more frequent use of cigarettes, which has been
previously documented among college students
[31, 48]. Moreover, we found that both subgroups
of non-daily smokers were more likely to smoke for
social reasons in comparison to daily smokers;
however, daily smokers were more likely to smoke
for self-confidence, boredom and affect regulation.
Finally, the present study documented that readi-
ness to quit among current smokers was associated
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Table II1. Binary logistic regression indicating factors
associated with readiness to quit among current smokers in
college

Variable OR 95% CI P

Sociodemographics

Age 1.01  0.9-1.05 0.71
Gender
Male Ref — —
Female 1.35  0.92-1.99 0.13
Ethnicity
Non-hispanic white Ref — —
Other 0.79 0.44-1.42 0.42
Type of college
Two years Ref — —
Four years 0.87  0.60-1.28 0.49

Number of friends that smoke 0.81
Substance use variables

Days binge drinking in past 30 0.63
Smoking-related variables

Social smoker

0.71-0.92 0.002

0.42-0.95 0.03

No Ref — —

Yes 225 1.48-3.43 0.001
Motives—Self-confidence 093  0.87-0.99 0.04
Motives—Boredom 1.09 1.01-1.18 0.03
Days smoked in past 30

1-5 days Ref — —

6-29 days 0.38  0.25-0.57 <0.001

30 days 0.11  0.06-0.20 <0.001

Nagelkerke R* = 0.309.

with not only fewer days of smoking in the past 30
days but also having fewer friends that smoke, fewer
days of binge drinking, being a social smoker, being
less likely to smoke for self-confidence and being
more likely to smoke for boredom. These findings
are novel and have important implications.

Non-daily smokers in this sample were more likely
to be social smokers and were more likely to smoke
for social reasons. However, 42% of non-daily smok-
ers in this college sample did not report smoking
mostly in social situations, which suggests that being
a non-daily smoker is not synonymous with being
a social smoker [12]. Daily smokers were more likely
to report smoking for self-confidence, boredom or
affect regulation. These are novel findings not pre-
viously documented among college student smokers.
This suggests distinct motives for smoking and, thus,
specific barriers to cessation among smokers con-
suming cigarettes at varying frequencies.

More frequent smoking was associated with be-
ing less ready to quit in the next month, which
supports prior research [49-51]. In line with exist-
ing literature [52, 53], having fewer friends that
smoke was associated with greater readiness to
quit smoking. Prior research indicates that social
smokers are more likely to be contemplating or
preparing to quit, particularly if smoking bans
were implemented in social settings, which is
common in most states [49], making it more diffi-
cult to smoke in some social situations (e.g. bars,
restaurants). Our findings reflect a similar phe-
nomenon. Less frequent binge drinking was also
associated with greater readiness to quit smoking,
which is in line with literature indicating that
a greater length of abstinence from alcohol pre-
dicts better cessation rates [54-56]. Also, those
who were less likely to smoke for self-confidence
and those who were more likely to smoke for bore-
dom were more likely to be ready to quit smoking,
which has not previously been documented. It may
be that college students using cigarettes for self-
confidence may be getting more benefit from their
smoking in terms of overall coping and function-
ing, whereas those using cigarettes more recrea-
tionally, such as in social situations or when they
are bored, are benefitting less from the use of their
cigarettes. This is likely given prior research doc-
umenting that perceiving greater benefit of smok-
ing is associated with less readiness to quit
smoking [57, 58].

The current study has implications for research
and practice. Particularly, notable from the current
study are the findings indicating that college stu-
dents who smoke less frequently were more likely
to smoke for social reasons, whereas daily smokers
were more likely to smoke for self-confidence,
boredom and affect regulation. Thus, cessation
efforts should differentially target these motives
and barriers to cessation among these different
groups of college student smokers. For example,
cessation interventions for non-daily smokers
should focus on social dimensions of smoking,
whereas interventions for daily smokers should tar-
get emotional coping, developing alternatives to
smoking in the context of boredom and increasing
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self-confidence. Moreover, it is critical to attend to
the fact that these motives are related readiness
to quit, such that smoking for self-confidence was
associated with being less ready to quit smoking,
whereas smoking for boredom was associated with
being more ready to quit. Continued research in this
area might elucidate other targets for intervention
specific to different levels of smoking among the
college student population.

Limitations

Limitations to this study include limited generaliz-
ability due to drawing the sample from two colleges
in the Midwest, with participants being primarily
female and Caucasian. This is particularly impor-
tant because minority populations are more likely to
be non-daily smokers. Second, the survey response
rate was 32.0%, which may seem low and might
suggest responder bias. However, previous online
research has yielded much lower response rates
(29-32%) among the general population [59] and
a wide range of response rates (17-52%) among
college students [60]. In addition, our prior work
has demonstrated that, despite lower response rates,
Internet surveys yield similar statistics regarding
health behaviors compared with mail and phone
surveys [61]. Another limitation to generalization
is that, among college students, some individuals
may be living in unusually restrictive smoking
environments due to campus restrictions, which
might account for a high prevalence of non-daily
smoking. Thus, our sample may not be representa-
tive of other young adults or the adult population in
general. Also, the large sample size (a strength of
the study) allowed for use to detect subtle differ-
ences in psychosocial and smoking-related charac-
teristics. Finally, our decision to categorize non-
daily smokers into those that smoked 1-5 days
and those that smoked 6-29 days did not allow
for us to account for the variability within these
two groups. However, we felt that it was critical
to maintain the daily smokers as a distinct category
but examine some variability within the non-daily
smoking population. In particular, those smoking
between 26 and 29 days of the past 30 were difficult
to categorize, as they may be daily smokers who

attempted to quit in the past month or may have not
smoked on a particular day for another reason.
However, this segment only constituted 5.6% of
the current smoker population and thus was not
likely to substantially impact our overall findings.
We also did not assess the length of time partici-
pants had been engaging in their current smoking
pattern. Despite these limitations, these findings
provide strong support for continued investigation
of differences in smoking-related characteristics
among young adults.

Conclusions

Daily smokers were less likely than more infrequent
smokers to be social smokers and to smoke for
social reasons; however, daily smokers were more
likely to smoke for self-confidence, boredom and
affect regulation. In addition, less frequent smoking
was associated with greater readiness to quit smok-
ing in the next month than daily smokers. More-
over, the predictors of readiness to quit smoking
among current college student smokers (i.e. smok-
ing motives, binge drinking, smoking frequency)
suggest specific intervention targets, which may in-
form the tailoring of interventions. Because the rise
of non-daily smoking in comparison to daily smok-
ing, tobacco control efforts must focus more fully
understanding the nuances in smokers consuming
cigarettes at various frequencies in order to success-
fully address this growing concern.

Funding

ClearWay Minnesota Postdoctoral (RC-2007-0024).

Acknowledgements

We would like to thank Boynton Health Services
at the University of Minnesota for facilitating this
research and for their contributions.

Conflict of interest statement

None declared.

148



College student smoking

References

. U.S. Department of Health and Human Services. Healthy

People 2010. With Understanding and Improving Health
and Objectives for Improving Health, 2nd edn: Rockville,
MBD: U.S. Government Printing Office, 2000.

. Centers for Disease Control and Prevention. Behavioral

Risk Factor Surveillance System Survey Data. Atlanta,
GA: U.S. Department of Health and Human Services
CfDCaP, 2008.

. Pierce JP, White MM, Messer K. Changing age-specific

patterns of cigarette consumption in the United States,
1992-2002: association with smoke-free homes and state-
level tobacco control activity. Nicotine Tob Res 2009; 11:
171-7.

. Centers for Disease Control and Prevention. Prevalence of

current cigarette smoking among adults and changes in prev-
alence of current and some day smoking—United States,
1996-2001. MMWR Morb Mortal Wkly Rep 2003; 52:
303-7.

. Substance Abuse and Mental Health Services Administra-

tion. Results from the 2008 National Survey on Drug Use
and Health: National Findings. Rockville, MD: Office of
Applied Studies, 2009. Contract No.: HHS Publication No.
SMA 09-4434.

. Centers for Disease Control and Prevention. Cigarette smok-

ing among adults—United States, 2006. MMWR Morb
Mortal Wkly Rep 2007; 56: 1157-61.

. Evans NJ, Gilpin E, Pierce JP et al. Occasional smoking

among adults: evidence from the California tobacco survey.
Tob Control 1992; 1: 169-75.

. Okuyemi KS, Harris KJ, Scheibmeir M et al. Light smokers:

issues and recommendations. Nicotine Tob Res 2002;
4(Suppl. 2):S103-12.

. Zhu SH, Sun J, Hawkins S et al. A population study of low-

rate smokers: quitting history and instability over time.
Health Psychol 2003; 22: 245-52.

. White HR, Bray BC, Fleming CB et al. Transitions into and

out of light and intermittent smoking during emerging adult-
hood. Nicotine Tob Res 2009; 11: 211-9.

. Hassmiller KM, Warner KE, Mendez D et al. Nondaily

smokers: who are they? Am J Public Health 2003; 93:
1321-7.

. Shiffman S. Light and intermittent smokers: background and

perspective. Nicotine Tob Res 2009; 11: 122-5.

. Hennrikus DJ, Jeffery RW, Lando HA. Occasional smoking

in a Minnesota working population. Am J Public Health
1996; 86: 1260-6.

. DiFranza JR, Wellman RJ. A sensitization-homeostasis

model of nicotine craving, withdrawal, and tolerance: inte-
grating the clinical and basic science literature. Nicotine Tob
Res 2005; 7: 9-26.

. Rubinstein ML, Benowitz NL, Auerback GM et al. With-

drawal in adolescent light smokers following 24-hour absti-
nence. Nicotine Tob Res 2009; 11: 185-9.

. Etter JF. The psychological determinants of low-rate daily

smoking. Addiction 2004; 99: 1342-50.

. Choi WS, Okuyemi KS, Kaur H et al. Comparison of smok-

ing relapse curves among African-American smokers.
Addict Behav 2004; 29: 1679-83.

19.

20.

21.

22.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

. Okuyemi KS, Ahluwalia JS, Richter KP et al. Differences

among African American light, moderate, and heavy smok-
ers. Nicotine Tob Res 2001; 3: 45-50.

Tong EK, Ong MK, Vittinghoff E et al. Nondaily smokers
should be asked and advised to quit. Am J Prev Med 2006;
30: 23-30.

Rutten LJ, Augustson EM, Doran KA et al. Health informa-
tion seeking and media exposure among smokers: a compar-
ison of light and intermittent tobacco users with heavy users.
Nicotine Tob Res 2009; 11: 190-6.

Luoto R, Uutela A, Puska P. Occasional smoking increases
total and cardiovascular mortality among men. Nicotine Tob
Res 2000; 2: 133-9.

Garfinkel L, Stellman SD. Smoking and lung cancer in
women: findings in a prospective study. Cancer Res 1988;
48: 6951-5.

. Jimenez-Ruiz C, Kunze M, Fagerstrom KO. Nicotine

replacement: a new approach to reducing tobacco-related
harm. Eur Respir J 1998; 11: 473-9.

U.S. Department of Health and Human Services. The Health
Consequences of Smoking: A Report of the Surgeon Gen-
eral. Rockville, MD: U. S. Department of Health and Hu-
man Services, Centers for Disease Control and Prevention.
National Center for Chronic Disease Prevention and Health
Promotion, Office on Smoking and Health, 2004.

An LC, Berg CJ, Klatt CM et al. Symptoms of cough and
shortness of breath among occasional young adult smokers.
Nicotine Tob Res 2009; 11: 126-33.

Schane RE, Glantz SA, Ling PM. Nondaily and social
smoking: an increasingly prevalent pattern. Arch Intern
Med 2009; 169: 1742-4.

Schane RE, Glantz SA, Ling PM. Social smoking implica-
tions for public health, clinical practice, and intervention
research. Am J Prev Med 2009; 37: 124-31.

Moran S, Wechsler H, Rigotti NA. Social smoking among
US college students. Pediatrics 2004; 114: 1028-34.
White V, Mason T, Briggs V. How do trends in smoking
prevalence among Indigenous and non-Indigenous Austra-
lian secondary students between 1996 and 2005 compare?
Aust N Z J Public Health 2009; 33: 147-53.

Harrison EL, Desai RA, McKee SA. Nondaily smoking and
alcohol use, hazardous drinking, and alcohol diagnoses
among young adults: findings from the NESARC. Alcohol
Clin Exp Res 2008; 32: 2081-7.

Sutfin EL, Reboussin BA, McCoy TP et al. Are college
student smokers really a homogeneous group? a latent class
analysis of college student smokers. Nicotine Tob Res 2009;
11: 444-54.

Fagan P, Augustson E, Backinger CL et al. Quit attempts
and intention to quit cigarette smoking among young adults
in the United States. Am J Public Health 2007; 97: 1412-20.
American College Health Association. American College
Health Association: National College Health Assessment
Spring 2008 reference group data report (abridged). J Am
Coll Health 2009; 57: 477-88.

Office of Applied Studies. The NSDUH Report. Rockville,
MD: Administration SAaMH, 2006.

American College Health Association. American College
Health Association: National College Health Assessment
Spring 2007 reference group data report (abridged). J Am
Coll Health 2008; 56: 469-79.

149



C.

J. Berg et al.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

Centers for Disease Control and Prevention. Youth risk
behavior surveillance: National College Health Risk Behav-
ior Survey—United States. 1995. MMWR CDC Surveill
Summ 1997; 46: Available at: http://www.cdc.gov/mmwr/
preview/mmwrhtml/00049859.htm Accessed 6 June 2011.
Brener ND, Kann L, McManus T ef al. Reliability of the
1999 youth risk behavior survey questionnaire. J Adolesc
Health 2002; 31: 336-42.

Centers for Disease Control and Prevention. Youth Risk
Behavior Surveillance. National College Health Risk Be-
havior Survey—United States. 1995. MMWR Morb Mortal
Wkly Rep 1997; 46: 1-56.

Prochaska JO, DiClemente CC. Self change processes, self-
efficacy and decisional balance across five stages of smok-
ing cessation. In: Engstrom PF, Anderson PN, Mortenson
LE (eds). Advances in Cancer Control-1983. New York,
NY: Alan R. Liss, Inc, 1984, 131-40.

Prochaska JO, DiClemente CC. Stages of change in the
modification of problem behaviors. Prog Behav Modif
1992; 28: 183-218.

West R. Assessment of dependence and motivation to stop
smoking. BMJ 2004; 328: 338-9.

California Department of Health and Human Services.
Tobacco Control Section. California Tobacco Survey:
1999. La Jolla, CA: Cancer Prevention and Control Unit,
1999.

Biener L, Abrams DB. The contemplation ladder: validation
of a measure of readiness to consider smoking cessation.
Health Psychol 1991; 10: 360-5.

Maibach EW, Maxfield A, Ladin K et al. Translating health
psychology into effective health communication. J Health
Psychol 1996; 1: 261-77.

Berg CJ, Lust KA, Sanem JR ez al. Smoker self-identification
versus recent smoking among college students. Am J Prev Med
2009; 36: 333-6.

Piko BF, Wills TA, Walker C. Motives for smoking and
drinking: country and gender differences in samples of Hun-
garian and US high school students. Addict Behav 2007; 32:
2087-98.

Wills TA, Sandy JM, Shinar O. Cloninger’s constructs
related to substance use level and problems in late adoles-
cence: a mediational model based on self-control and coping
motives. Exp Clin Psychopharmacol 1999; 7: 122-34.
Sutfin EL, McCoy TP, Berg CJ et al. Tobacco use among
college students: a comparison of daily and nondaily smok-
ers. Am J Health Behav, in press.

Trotter L, Wakefield M, Borland R. Socially cued smoking
in bars, nightclubs, and gaming venues: a case for introduc-
ing smoke-free policies. Tob Control 2002; 11: 300-4.

50.

S1.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Sciamanna CN, Hoch JS, Duke GC et al. Comparison of five
measures of motivation to quit smoking among a sample of
hospitalized smokers. J Gen Intern Med 2000; 15: 16-23.
Crittenden KS, Manfredi C, Warnecke RB ef al. Measuring
readiness and motivation to quit smoking among women in
public health clinics: predictive validity. Addict Behav 1998,
23: 191-9.

van Zundert RM, Engels RC, Kleinjan M et al. An integra-
tion of parents’ and best friends’ smoking, smoking-specific
cognitions, and nicotine dependence in relation to readiness
to quit smoking: a comparison between adolescents with and
without asthma. J Pediatr Psychol 2008; 33: 821-32.
Apodaca TR, Abrantes AM, Strong DR et al. Readiness to
change smoking behavior in adolescents with psychiatric
disorders. Addict Behav 2007; 32: 1119-30.

Kalman D, Kahler CW, Tirch D et al. Twelve-week out-
comes from an investigation of high-dose nicotine patch
therapy for heavy smokers with a past history of alcohol
dependence. Psychol Addict Behav 2004; 18: 78-82.
Kalman D, Lee A, Chan E et al. Alcohol dependence, other
psychiatric disorders, and health-related quality of life: a rep-
lication study in a large random sample of enrollees in the
Veterans Health Administration. Am J Drug Alcohol Abuse
2004; 30: 473-87.

Prochaska JJ, Delucchi K, Hall SM. A meta-analysis of
smoking cessation interventions with individuals in substance
abuse treatment or recovery. J Consult Clin Psychol 2004; 72:
1144-56.

Tidey JW, Rohsenow DJ. Smoking expectancies and inten-
tion to quit in smokers with schizophrenia, schizoaffective
disorder and non-psychiatric controls. Schizophr Res 2009;
115: 310-6.

Pulvers KM, Catley D, Okuyemi K et al. Gender, smoking
expectancies, and readiness to quit among urban African
American smokers. Addict Behav 2004; 29: 1259-63.
Kaplowitz MD, Hadlock TD, Levine R. A comparison of
web and mail survey response rates. Public Opin Quart
2004; 68: 94-101.

Crawford S, McCabe S, Kurotsuchi Inkelas K. Using the Web
to Survey College Students: Institutional Characteristics That
Influence Survey Quality. Miami Beach, FL: American Asso-
ciation For Public Opinion Research, 2008. Fontainebleau
Resort.

An LC, Hennrikus DJ, Perry CL et al. Feasibility of Internet
health screening to recruit college students to an online
smoking cessation intervention. Nicotine Tob Res 2007,
9(Suppl. 1):S11-8.

150


http://www.cdc.gov/mmwr/preview/mmwrhtml/00049859.htm
http://www.cdc.gov/mmwr/preview/mmwrhtml/00049859.htm

