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Original Investigation

Symptoms of cough and shortness of
breath among occasional young adult

smokers

Lawrence C. An, Carla J. Berg, Colleen M. Klatt, Cheryl L. Perry, Janet L. Thomas, Xianghua Luo, Edward Ehlinger, &

Jasjit S. Ahluwalia

Introduction: The perception of negative health consequences
is a common motive for quitting smoking, but specific informa-
tion on the immediate health effects of occasional smoking
among young adults is limited.

Method: To examine the relationship between cigarette use
and symptoms of (a) cough or sore throat and (b) shortness of
breath or fatigue after regular activities among young adults, we
performed online health screening of a random sample of
25,000 college undergraduates. The screening survey assessed
demographic characteristics, smoking and related health behav-
iors, and respiratory symptoms in the previous 30 days.

Results: The response rate was 26% (6,492/25,000). Among in-
dividuals reporting no smoking in the prior 30 days and smoking
on 1-4, 5-10, 11-20, or 21-30 days, the prevalence of one or
more days of cough/sore throat increased from 62.5% to 68.3%,
72.0%, 71.4%, and 73.7%, respectively (p < .001). Similarly, the
prevalence of shortness of breath/fatigue increased from 42.7%
to 47.1%, 56.2%, 59.5%, and 64.6%, respectively (p < .001). After
controlling for demographics, other important health behaviors
(e.g., days consuming alcohol and getting adequate sleep), and
environmental tobacco smoke (ETS) exposure, reporting symp-
toms of cough/sore throat was associated with smoking on at
least 21 days, whereas shortness of breath/fatigue was associated
with smoking on 5 or more days. Among those reporting symp-
toms, increased number of days with respiratory symptoms was
associated with smoking on most days as well as ETS exposure.
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Discussion: In conclusion, this cross-sectional study found
that occasional smoking and ETS exposure were associated with
an increase in the rate of respiratory symptoms (cough/sore
throat and shortness of breath/fatigue) among young adults.

Introduction

Young adulthood is a critical transition period in cigarette use
(Bachman, Wadsworth, O’Malley, Johnston, & Schulenberg,
1997; Chen & Kandel, 1995). Whereas first experimentation
with cigarettes occurs early in life for the majority of individu-
als, increased frequency of smoking and establishment of regu-
lar or heavy cigarette use often occur during the young adult
years (Everett, Husten, et al., 1999; Everett, Warren, et al., 1999).
Encouraging smoking cessation early in life is crucial to help
individuals avoid many of the harms related to smoking (Doll,
Peto, Boreham, & Sutherland, 2004; Orleans, 2007). Effective
strategies targeting occasional or intermittent young adult
smokers are needed to interrupt the progression of smoking
behavior and the development of nicotine dependence.

Efforts to encourage cessation often focus on communicat-
ing the negative consequences of cigarette use. This
approach is based on well-recognized health behavior theories
such as the health belief model (Janz & Becker, 1984; Rosen-
stock, Strecher, & Becker, 1988) and the theory of reasoned ac-
tion (Ajzen & Fishbein, 1980; Fishbein & Ajzen, 1975). Several
studies have identified concerns over health consequences as an
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important factor in preventing the initiation of smoking (Flay,
Phil, Hu, & Richardson, 1998; Leventhal, Glynn, & Fleming,
1987) as well as an important motivator for young adult smok-
ers who are considering quitting (Hansen, Collins, Johnson, &
Graham, 1985; McCaul et al., 2006; Milam, Sussman, Ritt-Olson,
& Dent, 2000; Riedel, Robinson, Klesges, & McLain-Allen, 2002;
Romer & Jamieson, 2001; Rose, Chassin, Presson, & Sherman,
1996). Unfortunately, children and adolescents who smoke tend
to discount the health effects of smoking, often believing that
they will quit prior to experiencing these consequences (U.S.
Department of Health and Human Services [USDHHS], 1994).
A report by Moran, Wechsler, and Rigotti (2004) of reduced
interest in quitting and less frequent quit attempts among col-
lege social smokers, the majority of whom smoke only occasion-
ally, suggests that this discounting also may be an issue for
young adult smokers.

One approach to these difficulties is to place a greater
emphasis on immediate or short-term risks and symptoms
associated with cigarette use that may be more salient for
younger smokers (USDHHS, 1994). Unfortunately, specific
information regarding the short-term health consequences of
occasional or intermittent cigarette use by young adult smokers
is lacking. Studies of respiratory effects among younger adoles-
cents have tended to compare the level of symptoms among
nonsmokers to those among all smokers as a group or to those
among smokers with different levels of daily use (Addington,
Carpenter, McCoy, Duncan, & Mogg, 1970; Bewley & Bland,
1976; Bewley, Halil, & Snaith, 1973; Charlton, 1984; Peters &
Ferris, 1967; Rush, 1974; Seely, Zuskin, & Bouhuys, 1971).
A recent study by Prokhorov et al. (2003) documented in-
creased respiratory symptoms and reduced lung function
among college smokers. However, this study involved daily
smokers and it is unclear how these findings apply to intermit-
tent or occasional cigarette use. We address this gap in our cur-
rent knowledge by reporting here on the short-term health
effects (e.g., symptoms of cough and shortness of breath) in a
sample of young adult college smokers.

Setting

This study was conducted at the University of Minnesota—
Twin Cities (fall 2004 undergraduate enrollment = 28,740;
26.6% campus prevalence of past 30-day cigarette use). All study
procedures were reviewed and approved by the institutional re-
view board of the University of Minnesota .

Internet health screening

Data for this analysis come from a campus-wide Internet health
screening performed in October 2004. The methodology for
this screening is described in detail elsewhere (An et al., 2007).
A random sample of 25,000 University of Minnesota under-
graduates was invited by E-mail to complete a 46-item online
health screening survey. The estimated time needed to complete
the survey was approximately 5 min. Nonrespondents received
up to two reminder E-mails in the first week after the initial in-
vitation. To encourage completion of the survey, all respondents
were entered into a lottery for 1 of 10 US$100 prizes. For the
purposes of this analysis, we focus on findings for 18- to 24-
year-old respondents.

Evaluation and measurement
Participant demographic characteristics assessed include age,
year in school, gender, ethnicity, and working status.

Health behavior variables. Participants were asked, “Think
about the past 30 days. On how many days of the past 30 days
did you: (1) Drink any alcohol? (2) Exercise for 20 minutes or
more? and (3) Get at least 6 hours of sleep?”

Smoking-related variables. The main item regarding cur-
rent tobacco use asked, “On how many days in the past 30 days
did you smoke cigarettes (even 1 puff)?” To assess smoking
level, the survey also asked, “On the days that you smoked, what
was the average number of cigarettes you smoked per day?”

Physical symptoms. Participants were asked, “Think about
the past 30 days. On how many days of the past 30 days did you:
(1) Have cough or sore throat? and (2) Feel short of breath or
tired after regular activities?”

Data analyses

To specifically address the occurrence of physical symptoms
among smokers with different levels of occasional use, we cate-
gorized the number of days smoking into five categories (i.e., 0,
1-4,5-10, 11-20, and 21-30 days in the prior 30 days).

We compared level of smoking separately with occurrence of
symptoms of cough and of shortness of breath. Pearson’s chi-
square test was used to examine the association between the
number of days smoking (coded categorically as described above)
and the proportion of respondents reporting one or more days of
symptoms (vs. 0 days). For respondents who reported any symp-
tom days (i.e., one or more days of cough or one or more days of
shortness of breath), we performed pairwise comparisons of the
mean number of symptom days at different levels of smoking
using Tukey’s wholly significant difference test.

The occurrence of physical symptoms was highly skewed
with a significant proportion of respondents reporting 0 days of
symptoms in the prior 30 days. We therefore adopted a two-
stage approach to the analysis of independent predictors of these
symptoms. In the first stage, binary logistic regression was used
to determine the factors that were related to reporting any days
(vs. 0 days) of cough/sore throat and shortness of breath/fatigue.
In the second stage, ordinary least squares regression modeling
was used to determine factors that were significantly associated
with the number of symptom days reported by those who expe-
rienced one or more symptom days. The main predictor variable
of interest was the number of days smoked in the past 30 days.

In these models, the reference group for comparison of
smoking behavior comprised those individuals who reported no
smoking in the prior 30 days. Comparing each smoking group
(i.e., 1-4, 5-10, 11-20, and 21-30 days) to nonsmokers provides
a direct assessment of different levels of occasional or intermit-
tent smoking. This assessment of the effect of occasional smok-
ing is stricter than would be a simple test for a significant trend
across the total number of days smoked when this information
is entered as a continuous variable.

For each symptom (i.e., cough and shortness of breath) for
each stage of the analysis (logistic and ordinary least squares
models), we constructed three nested models. The first model
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Symptoms of cough and shortness of breath

examined the unadjusted association between the number of
days smoking and each symptom. The second model adjusted for
demographic characteristics and related health behaviors (i.e.,
number of days consuming alcohol, exercising at least 20 min,
and getting at least 6 hr of sleep). The third model adjusted for
these factors as well as exposure to environmental tobacco smoke
(ETS). All analyses were performed using STATA version 9.0.

Survey response

The response rate to the Internet health screening survey was
26% (6,492/25,000). Of survey respondents, 419 (6.5% of all re-
spondents) were excluded from this analysis for being less than
age 17 or age 25 or older. An additional 20 individuals were ex-
cluded due to item nonresponse to the number of days smoked
in the prior 30 days. The number of cases included in this analy-
sis is therefore 6,053. This number may vary in specific results
described below due to survey item nonresponse.

Baseline characteristics

The baseline characteristics of participants are displayed in
Table 1. The average age of participants was 19.84 years (SD =
1.57), and the majority were female (64.5%) and White non-
Hispanic (88.1%). In the prior 30 days, the mean number of
days drinking alcohol was 5.25 (SD = 5.57). The mean number
of days exposed to someone else’s cigarette smoke was 7.57 (SD =
9.30). Exercising 20 min or more was common (M = 10.40 days,
SD = 8.67, in the prior 30 days); 38% of respondents reported
engaging in an average of at least 20 min of exercise three times
a week. The mean number of days getting at least 6 hr of sleep
was 21.82 (SD = 7.06) in the prior 30 days.

Most (71.5%; n = 4,330) participants reported not having
smoked (even a puff) on any days in the past 30 days; 11.6%
(n = 701) reported smoking on 1-4 days, 5.0% (n = 300) on
5-10 days, 3.2% (n = 192) on 11-20 days, and 8.9% (n = 530)
on more than 21 of the past 30 days. Among participants who
reported any smoking in the past 30 days, the average number of
days smoked was 12.69 (SD = 11.64), with a reported average of
3.70 cigarettes/day (SD = 4.67) on these smoking days. Partici-
pants smoking on 1-4 days in the prior 30 days reported smok-
ing an average of 1.12 cigarettes/day (SD = 2.46) on these
smoking days. Participants smoking on 5-10, 11-20, and 21-30
days reported smoking an average of 2.55 (SD = 2.93), 2.99
(SD =3.32), and 8.00 (SD = 5.49) cigarettes/day, respectively.

Among survey respondents, 64.9% (n = 3,926) reported one
or more days of cough or sore throat in the prior 30 days. Among
those reporting any cough or sore throat, the mean number of
days of symptoms was 6.19 (SD = 5.63). Among survey respon-
dents, 46.4% (n = 2,972) reported one or more days of shortness
of breath or fatigue with regular activities. Among those who
reported any shortness of breath, the mean number of days of
symptoms was 6.11 (SD = 6.18).

Association between smoking and
respiratory symptoms

The associations between the number of days smoking and self-
reported symptoms of cough/sore throat and shortness of
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Table 1. Characteristics of study participants

(N = 6,053)

Number of subjects
Characteristics (%) or mean (SD)
Demographics
Mean age, years (SD) 19.84 (1.57)
Gender (%)
Female 3,922 (64.6)
Male 2,139 (35.2)
Year in school (%)
Freshman 1,967 (32.4)
Sophomore 1,328 (21.9)
Junior 1,288 (21.2)
Senior 1,483 (26.3)
White non-Hispanic (%) 5,691 (88.1)
Employment (%)
Not working 2,214 (36.5)
Part time 3,544 (58.4)
Full time 307 (5.1)
Health behaviors (in past 30 days)
Mean days drank alcohol (SD) 5.25 (5.57)
Mean days spent time around others’ 7.57 (9.30)
smoke (SD)
Mean days exercising >20 min (SD) 10.40 (8.67)
Mean days sleeping >6 hr (SD) 21.82(7.06)
Smoking variables
Average days smoked in past 30 days (SD) 3.61(8.44)
Number of days smoking in past 30
days (%)
0 4,330 (71.5)
1-4 701 (11.6)
5-10 300 (5.0)
11-20 192 (3.2)
21-30 530 (8.9)

Among smokers

Average days smoked in past 30 days (SD) 12.68 (11.64)

Average number of cigarettes on 3.70 (4.67)
smoking days (SD)
Physical symptoms, number of subjects (SD)
One or more days of cough or sore throat 3,926 (64.91)
One or more days of shortness of breath 2,792 (46.35)

breath/fatigue are shown in Figure 1. Among participants who
reported no smoking in the prior 30 days, 62.5% (2,705/4,327)
reported one or more days of cough. This value increased to
73.72% (390/529) among participants who reported smoking
on 21 or more days in the prior 30 days (y} = 42.57, p <.001).
Among those individuals reporting any cough, the mean num-
ber of days of cough was 5.91, 5.96, 6.04, 6.034, and 8.38 days,
respectively, for those reporting no smoking and 1-4, 5-10,
11-20, and 21-30 days of smoking. In all pairwise comparisons
among those reporting one or more days of cough, the only
group that differed from the others in terms of the mean num-
ber of days of cough was the group that smoked on 21-30 days
of the past 30 days.

A similar pattern is evident for symptoms of shortness of
breath. Among participants who reported no smoking in the
prior 30 days, 42.7% (1,844/4,315) reported one or more days of
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Figure 1. Percent reporting physical symptoms by number of days

smoked. Relationship between number of days smoking and percent
reporting any cough/sore throat or shortness of breath/feeling tired after
regular activities in the past 30 days.

shortness of breath. This value increased to 64.6% among par-
ticipants who reported smoking on 21 or more days of the prior
30 days (y; = 118.39, p <.001). Among those individuals report-
ing any shortness of breath, the mean number of days of short-
ness of breath was 5.76, 5.58, 6.07, 6.04, and 8.58 days,
respectively, for those reporting no smoking and 1-4, 5-10,
11-20, and 21-30 days of smoking. In all pairwise comparisons
among those reporting one or more days of shortness of breath,
the only group that differed from the others in terms of the
mean number of days of shortness of breath was the group that
smoked on 21-30 days of the past 30 days.

Multivariable models predicting
symptoms

Cough or sore throat. The results of logistic regression mod-
els predicting the experience of any cough or sore throat in the
prior 30 days are shown in Table 2. Model 1A shows that un-
adjusted odds of experiencing any cough were related to the
number of days smoking. Smokers at all levels (i.e., 1-4, 5-10,
11-20, and 21-30 days in the past 30 days) were more likely to
report having any cough or sore throat in the past 30 days than
were those reporting no smoking. This finding was less consis-
tent after controlling for demographic characteristics and other
health behaviors (Model 1B). Age (p < .001), gender (such that
women reported more cough/sore throat than men; p <.001),
number of days drinking alcohol (p <.001), and sleeping at least
6 hr (p =.006) contributed significantly to the model. In regard
to smoking level, those smoking 5-10 and 21-30 days were still
more likely to report cough or sore throat. After adding expo-
sure to ETS to the model (Model 1C), only the group report-
ing smoking on 21-30 days showed a statistically significant
increase in reporting cough or sore throat (p < .05), compared
with nonsmokers.

For the second stage of this analysis, we conducted an ordi-
nary least squares regression to ascertain what factors were related
to the number of days of cough or sore throat among those who
reported at least one day of these symptoms. Across the three
models examined (unadjusted, adjusted for demographic and

health behaviors, and adjusted for demographic and health be-
haviors and exposure to ETS), only those who smoked on 21-30
days in the prior 30 days had a higher number of days of cough
compared with nonsmokers. In the fully adjusted model, the sig-
nificant predictors were age ( = —0.29, p <.001), number of days
drinking alcohol (f = 0.08, p < .001), number of days exercising
(B =—0.02, p =.04), number of days spending time around other
smokers (3 = 0.05, p < .001), and smoking on at least 21 days of
the past 30 days (3 = 1.05 vs. no smoking, p =.009).

Shortness of breath or fatigue. The results of logistic re-
gression models predicting the experience of any shortness of
breath or fatigue in the prior 30 days are shown in Table 3.
Model 2A shows that unadjusted odds of experiencing any
shortness of breath were related to the number of days smoking.
Smokers at all levels (i.e., 1-4, 5-10, 11-20, and 21-30 days in
the past 30 days) were more likely to report experiencing short-
ness of breath with regular activities in the past 30 days than
those reporting no smoking. This finding persisted for those
who smoked on at least 5 days in the prior 30 days after control-
ling for demographic characteristics and other health behaviors
(Model 2B). Age (p < .001), gender (such that women reported
more shortness of breath or feeling tired than men; p < .001),
ethnicity (such that non-White people reported more shortness
of breath or feeling tired than White people, p = .01), and num-
ber of days exercising (p < .001) and sleeping at least 6 hr (p =
.003) also contributed significantly to the model. The increased
odds of experiencing any shortness of breath persisted for those
who smoked on at least 5 days in the prior 30 days even after
adding exposure to ETS (Model 2C).

Across the three models predicting the number of days of
shortness of breath for those experiencing any symptoms (un-
adjusted, adjusted for demographic and health behaviors, and
adjusted for demographic and health behaviors and exposure to
ETS), only those who smoked on 21-30 days in the prior 30 days
had a higher number of days of shortness of breath compared
with nonsmokers. In the fully adjusted model, the significant
predictors were gender (women reporting more days of short-
ness of breath than men; § = 0.57, p = .03), ethnicity (non-
Whites reporting more days of shortness of breath than Whites;
B =0.92,p=.009), number of days drinking alcohol (§ = —0.07,
p =.04), number of days exercising (§ = —0.05, p = .001), num-
ber of days around other people’s cigarette smoke (f = 0.09, p <
.001), and smoking on at least 21 days of the past 30 days (B =
1.32 vs. nonsmokers, p = .007).

The findings of this study demonstrate an association between
occasional and intermittent smoking and self-reported symp-
toms of cough and shortness of breath among young adult
smokers. One strength of the present study is our ability to con-
trol for the influence of related health behaviors and current
exposure to ETS. However, the findings differ somewhat for
symptoms of cough compared with symptoms of shortness of
breath. The apparent association between the occurrence of
cough and occasional smoking (i.e., smoking on 1-4, 5-10, and
11-20 days in the prior 30 days) appears to be due in large part
to related health behaviors (i.e., alcohol consumption and get-
ting adequate sleep) and particularly to exposure to ETS. In
contrast, we found a more robust association between the
occurrence of shortness of breath and occasional smoking.
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Table 2. Logistic regression model predicting presence of cough in the past 30 days

Model 1A (1=16,036)

Model 1B (n=5,926)

Model 1C (n=5,917)

Variable OR 95% CI p value OR 95% CI p value OR 95% CI pvalue
Smoking level (days smoking at least one puff)
0 Ref Ref Ref
5-10 1.54 1.19-1.99 .001 1.40 1.06-1.84 .02 1.32 1.00-1.74 .05
11-20 1.49 1.08-2.06 .01 1.39 0.99-1.95 .06 1.27 0.89-1.79 18
21-30 1.68 1.37-2.06 <.001 1.56 1.25-1.95 <.001 1.31 1.00-1.71 <.05
Demographics
Age 0.86 0.83-0.90 <.001 0.87 0.84-0.90 <.001
Gender (male vs. 1.46 1.30-1.63 <.001 1.45 1.29-1.62 <.001
female)
Ethnicity (White vs. 0.88 0.75-1.05 .15 0.89 0.75-1.05 .16
others)
Health variables
(number of days)
Drank alcohol 1.03 1.02-1.04 <.001 1.02 1.01-1.04 <.001
Exercising at least 1.00 0.99-1.01 .88 1.00 0.99-1.01 .82
20 min
Sleeping at least 6 hr 0.99 0.98-1.00 .006 0.99 0.98-1.00 .007
Environmental tobacco 1.01 1.00-1.02 .02
smoke (number of
days exposed)

Note. OR = odds ratio; CI = confidence interval.

Smoking on at least 5 days in the prior 30 days increased the
odds of experiencing shortness of breath or fatigue with regular
activities even after accounting for these factors.

The physiological mechanisms underlying this apparent as-
sociation are not clear. Our results are consistent with a body of
literature on the effects of smoking on respiratory symptoms
among children and adolescents. Bewley et al. (1973) reported
increased respiratory symptoms among children smoking as
little as 1 cigarette/week. Findings from the Monitoring the Fu-
ture project demonstrate increased symptoms of shortness of
breath, cough, and wheezing among high school seniors who
reported occasional but not regular smoking (USDHHS, 1994).
In a cohort study of nearly 12,000 children, Woolcock, Peat,
Leeder, and Blackburn (1984) found that reductions in maxi-
mal expiratory flow rate developed as soon as 1 year after smok-
ing reached a level of at least 10 cigarettes/week. In their study of
college smokers, Lipkus and Prokhorov (2007) documented a
15-year increase in “lung age” (i.e., mean lung age of 35 years vs.
chronological age of 20 years) related to daily cigarette use. Un-
fortunately, we did not assess lung function directly (i.e.,
spirometry) in the present study and cannot speak to how oc-
casional smoking might influence lung age.

The higher rate of reported health symptoms among occa-
sional smokers could be due to an increase in the rate of acute
respiratory illness. Cigarette smoking is well recognized to in-
crease the susceptibility to bacterial and viral infections (Arcavi
& Benowitz, 2004). Exposure to cigarette smoking damages the
lining of the respiratory tract, reduces mucociliary clearance,
and impairs both humoral and cellular immune responses (Dye
& Adler, 1994). Smoking increases the odds of developing pneu-
mococcal pneumonia (odds ratio = 2.6) in otherwise healthy
adults (i.e., with no chronic lung disease; Pastor, Medley, &
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Murphy, 1998). Smokers also may be at increased risk of viral
respiratory infections such as the common cold and influenza.
For example, a study of U.S. Army recruits found that smokers
had a 50% higher risk of upper respiratory infections compared
with nonsmokers (Blake, Abell, & Stanley, 1988). Similar stud-
ies have found increased rates of influenza and an increased rate
of complications from influenza related to cigarette smoking
among otherwise healthy young adults (Finklea, 1969; Kark &
Lebiush, 1981; Kark, Lebiush, & Rannon, 1982).

The finding that related health behaviors (drinking alcohol,
sleep, exercise) and exposure to ETS account for some of the ap-
parent association between respiratory symptoms and occasion-
al smoking should not be considered an endorsement of a “safe”
level of smoking (i.e., smoking 1-4 days/month). Instead, this
finding lends additional support to the general approach of en-
couraging “healthier lifestyles” for young adults that include ab-
stinence from cigarette use. Both our own prior work (An et al,,
2006) and the work of others (Griffin, Botvin, Nichols, & Doyle,
2003; Perry et al., 2002) have reported positive effects when us-
ing a more lifestyle-oriented approach to behavior change.

The finding of the association between symptoms of short-
ness of breath and exposure to ETS deserves additional com-
ment. This result is consistent with the well-documented effects
of cigarette smoke exposure on respiratory health (Moritsugu,
2007). The findings of increased symptoms of shortness of
breath among young adults exposed to ETS may be incorpo-
rated into efforts to build consumer demand for smoke-free
public policies that include bars and restaurants and private re-
strictions on smoking at parties, in homes, and in cars.

Several limitations should be considered when interpreting
the results of the present study. First, the low response rate to the
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Table 3. Logistic regression model for presence of shortness of breath after regular

activities in the past 30 days

Model 2A (n = 6,024)

Model 2B (n = 6,012)

Model 2C (n = 5,902)

Variable OR 95% CI p value OR 95% CI p value OR 95% CI p value
Smoking level (days smoking at least one puff)
0 Ref Ref Ref
1-4 1.19 1.04-1.42 .03 1.15 1.00-1.40 A1 1.12 0.97-1.36 21
5-10 1.72 1.37-2.16 <.001 1.70 1.37-2.24 <.001 1.55 1.24-2.04 .001
11-20 1.97 1.39-2.47 <.001 1.89 1.47-2.73 <.001 1.61 1.23-2.33 .004
21-30 2.45 2.03-2.96 <.001 2.31 1.99-3.00 <.001 1.71 1.38-2.26 <.001
Demographics
Age 0.93 0.90-0.96 <.001 0.93 0.90-0.96 <.001
Gender (male vs. 1.91 1.68-2.10 <.001 1.89 1.67-2.09 <.001
female)
Ethnicity (White vs. 1.24 1.04-1.45 .01 1.24 1.04-1.46 .01
others)
Health variables
(number of days)
Drank alcohol 1.01 0.99-1.02 .08 1.01 0.98-1.01 .40
Exercising at least 0.97 0.97-0.98 <.001 0.97 0.97-0.98 <.001
20 min
Sleeping at least 6 hr 0.99 0.98-1.00 .003 0.99 0.98-1.00 .004
Environmental tobacco 1.02 1.01-1.03 <.001
smoke (number of
days exposed)

Note. OR = odds ratio; CI = confidence interval.

Internet health screening raises concerns that response bias may
have influenced the observed associations. For example, occa-
sional smokers with physical symptoms and health concerns
may have been more likely to respond to the survey than occa-
sional smokers who were not experiencing symptoms. Future
studies of more representative samples of young adult smokers
are needed to confirm the findings reported here. Consideration
also should be given to assessing perceived risk or vulnerability
for health effects to determine how these perceptions may differ
for nonsmokers, occasional smokers, and daily smokers.

Second, this single cross-sectional survey cannot be used to
make definitive statements regarding the causal relationship be-
tween occasional smoking and the reported symptoms. Reporting
bias may have accounted for the observed associations if health
concerns about cigarette use led smokers in this sample to respond
more positively to questions regarding physical symptoms. Un-
measured factors also could have contributed to the observed as-
sociations. For example, parental smoking and early childhood
exposure to ETS could increase the risk of both cigarette use and
respiratory symptoms among young adults. Unfortunately, we
did not assess either of these factors and were not able to control
for them in our multivariate models. Prospective studies includ-
ing more detailed assessment of smoking and ETS exposure histo-
ries are needed to better assess the causal relationship between
occasional smoking and physical symptoms among young adults.

Third, our assessment of symptoms was limited (i.e., cough/
sore throat and shortness of breath/fatigue). Future studies
should consider assessing symptoms separately (i.e., symptoms
of shortness of breath separate from symptoms of fatigue) as
well as include some measure of the level of exertion or specific

activities that trigger these symptoms. Consideration should be
given to future assessment of additional respiratory symptoms
such as wheezing, phlegm, or morning cough that others have
found to be associated with cigarette use among young adults
(Prokhorov et al., 2003). Additional physiological assessments
(e.g., spirometry or exercise testing) would also help to improve
understanding of the nature of the reported symptoms.

Finally, it is important to acknowledge the complex rela-
tionship between perceived risk and behavior change. Slovic,
Finucane, Peters, and MacGregor (2004) argued that perceived
health risks (either long term or short term) are but one part of
a network of factors that influence behavior change. Additional
study of affective factors (i.e., emotional response to the smok-
ing experience) that influence risk perception and a broader
range of salient risks (e.g., risk of reduced social acceptability
and risk of addiction) is needed.

Despite these limitations, the findings reported here provide
new information regarding the potential health effects of occa-
sional or intermittent smoking among young adults. The find-
ings suggest that occasional smoking may increase the odds of
experiencing nearly 1 week of impaired health per month com-
pared with total abstinence from cigarette use. This informa-
tion, if replicated in future studies, may be useful as part of
behavior change interventions targeting young adult smokers.
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