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Introduction

Substantial evidence supports an association between cigarette smok-
ing and psychosis, including higher rates of smoking for individuals 
with schizophrenia relative to individuals with other mental disorders, 
and the general population.1–13 Individuals with schizophrenia smoke 
cigarettes containing higher levels of nicotine,7,14 experience stronger 
cigarette cravings, more severe nicotine withdrawal symptoms, 
higher reinforcing effects of nicotine, they return to smoking sooner 
compared with smokers without a psychiatric diagnosis (though see 
reference 15), and they extract more nicotine from cigarettes than 

smokers in the general population that have a similar smoking his-
tory.14,16,17 This association may be because smoking is a risk factor 
for psychosis, smoking is a form of self-medication from psychosis 
symptoms, or an unknown third variable leads to both schizophrenia 
and smoking.18 It remains unclear whether the entire spectrum of psy-
chotic experiences also is related to cigarette smoking.

To assess the relationship between cigarette smoking and psy-
chotic symptomatology, research investigating the period prior 
to the onset of psychosis is necessary. Few studies have examined 
smoking behavior in at-risk for psychosis samples, and no studies 
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Abstract

Introduction: This study explored the association between cigarette smoking and attenuated posi-
tive psychotic symptoms in a young adult nonclinical sample.
Methods: Undergraduates (N  =  930), aged 18–35  years (26.3% male), completed a battery of 
self-report measures assessing subthreshold psychotic symptoms, cigarette smoking behavior/
dependence, and drug use.
Results: Individuals endorsing a greater number of attenuated positive psychotic symptoms were 
more likely to be smokers. Exploratory analyses indicated that the odds of being a smoker were 
two times greater for those at potential higher risk for psychosis compared with individuals at 
lower risk. Results were consistent after adjusting for sex and other drug use.
Conclusions: In line with findings from psychotic populations, results suggest that attenuated posi-
tive psychotic symptoms, particularly those endorsed as distressing in a nonclinical, undergradu-
ate population, are related to cigarette smoking.
Implications: Even in nonclinical, undergraduate populations, subthreshold psychotic symptoms 
are related to cigarette smoking, and cigarette smokers are twice as likely to be considered at 
potentially higher risk for psychosis compared with noncigarette smokers. In summary, there may 
be a threshold whereby psychotic symptoms confer increased risk for nicotine consumption, with 
endorsement of a greater number of distressing subthreshold psychotic symptoms increasing the 
likelihood of cigarette use.
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have examined smoking behavior in nonclinical populations that 
endorse attenuated positive psychotic symptoms (APPS). APPS are 
subthreshold levels of positive psychotic phenomena (e.g., halluci-
natory experiences, unusual thinking, and perceptual abnormalities) 
that are commonly experienced, generally transitory, and occur in 
the absence of current substance or alcohol use (e.g., hearing one’s 
name being called when there is no one around) (for further read-
ing see 19,20). Studies suggest that individuals who are later diag-
nosed with schizophrenia begin smoking cigarettes during their 
teenage years, prior to the emergence of psychotic symptoms.18,21 
Further, evidence suggests a positive relationship between number 
of cigarettes smoked and schizophrenia outcomes (e.g., later hos-
pitalizations for schizophrenia22 and percentage of individuals with 
a schizophrenia spectrum disorder23). Further, general population 
studies have indicated that cigarette smokers have a greater risk of 
experiencing psychotic symptoms,24,25 psychotic-like experiences,26,27 
and delusional-like experiences28 compared with nonsmokers; how-
ever, none of these studies examined nicotine dependence and other 
characteristics of smoking, or examined differences between distress-
ing and nondistressing symptoms (the former being more indicative 
of clinical relevance29).

The aim of the current study was to further explore the connec-
tion between cigarette smoking and APPS in a young adult, nonclini-
cal sample. To the best of our knowledge, the relationship between 
smoking status, nicotine dependence, cigarette consumption, and 
APPS has yet to be studied in this population. We recruited an under-
graduate sample, and we predicted (1) that the greater the number 
of APPS endorsed by an individual, the more likely they are to be a 
cigarette smoker, and that among cigarette smokers, a greater num-
ber of APPS would be associated with (2) greater levels of nicotine 
dependence and (3) heavier nicotine consumption. An exploratory 
aim was to determine whether these predictions remained consistent 
in those at potentially higher risk for psychosis compared with indi-
viduals at lower risk. However, these findings are preliminary, as our 
clinical high-risk measure has only been associated with increased 
risk for psychosis in clinical samples.19

Methods

Participants
The study, approved by Temple University’s Institutional Review 
Board, included 930 undergraduate students (all of whom provided 
written informed consent) recruited from a variety of academic dis-
ciplines through the university’s online research study listing. For 
inclusion in the study, individuals were between the ages of 18 
and 35 years, and all received course credit for their participation. 
Participants completed a set of self-report measures administered via 
laboratory computers.

Measures
Positive symptoms from the Prodromal Questionnaire were used to 
evaluate APPS.19 Participants were asked whether they experienced 
various symptoms within the past month, while not under the influ-
ence of drugs, alcohol, or other medications (e.g., “I have noticed 
strange feelings on or just beneath my skin, like bugs crawling”; 
“I have smelled or tasted things that other people didn’t notice”), 
and for those items endorsed, participants were then asked whether 
the symptom was distressing. Individuals were dichotomized into 
potential higher risk (high-D-APPS; endorsing eight or more dis-
tressing APPS) and low risk (low-D-APPS; endorsing three or 

fewer distressing APPS, the mean number of distressing APPS in 
our sample) for psychosis. This dichotomous variable allows for 
examination of a more clinically meaningful measure, the cutoffs 
were based on previous protocol,30,31 and comparison of potential 
higher/lower risk groups mirrors literature on individuals at clini-
cal high risk for psychosis, with first episode psychosis, and schizo-
phrenia, which typically focus on comparing these clinical groups 
with healthy control groups.15–17 Endorsing eight or more distress-
ing APPS has achieved high sensitivity and specificity in classifying 
high risk for psychosis cases identified using the Structured Interview 
for Psychosis-Risk Syndromes20 in clinical samples,19 and 2% of an 
undergraduate sample met this criterion in a previous study (cor-
responding to approximate rates of those at risk for psychosis in the 
general population).32,33

The Cigarette Dependence Scale (CDS-12)34 assessed nicotine 
dependence and has established reliability and validity35 (alpha for 
the current sample was .93). Smoking status (i.e., smoker or non-
smoker), nicotine dependence (total score, ranging from the lowest 
score/low dependence [12] to highest score/high dependence [60]), 
and nicotine consumption (average number of cigarettes smoked per 
day) were used in the present study.

The Drug Use Frequency measure (DUF)36 was used to assess 
substance use within the past 3 months and demonstrates adequate 
concurrent validity.37 Drugs related to the independent or dependent 
variables were dichotomized into one variable that represented no 
use (defined as never used, categorized as “0”) and any use (defined 
as once or twice, several times a month, several times a week, or 
daily use, categorized as “1”) and served as potential covariates in 
analyses. Drug categories that were explored as potential covariates 
included tranquilizers, amphetamines, barbiturates, marijuana, her-
oin, synthetic narcotics, and other narcotics.

Statistical Analyses
Sex, age, and other drug use were explored as potential covariates. 
Statistical analyses addressed the following predictions:

1. The greater the number of APPS, the more likely an individual is 
to be cigarette smoker, tested via logistic regression.

2. APPS scores will be positively associated with higher nicotine 
dependence, tested via linear regression.

3. APPS scores will be positively associated with total number of 
cigarettes consumed, tested via linear regression.

4. Exploratory analyses will test whether the results from predic-
tions 1–3 persist when analyzing the D-APPS dichotomous vari-
able, tested via linear/logistic regression.

Results

See Table 1 for demographics of the sample, as well as for smokers 
and nonsmokers. Sex was included as a covariate in analyses with 
the APPS and/or smoking status variable, as males were significantly 
more likely to be smokers (p = .001) and reported a greater number 
of APPS (p < .05), compared with females. Drugs included in the 
overall drug use variable were tranquilizers, amphetamines, barbitu-
rates, marijuana, synthetic, and other narcotics. Analyses were run 
with and without covariates.

As Table 2 indicates, individuals who endorsed a greater number 
of APPS were more likely to be smokers, and this held after adjusting 
for sex and other drug use (OR = 1.04, p = .003). However, APPS 
were not related to higher nicotine dependence or average number of 
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cigarettes smoked. For exploratory analyses, logistic regression indi-
cated that the odds of being high-D-APPS among smokers were two 
times as great as the odds of being high-D-APPS among nonsmokers 
(see Table 2), and this held when controlling for sex and other drug 
use (OR = 2.31, p = .004). D-APPS status was not related to nicotine 
dependence or average number of cigarettes smoked.

Discussion

This is the first study to examine whether cigarette smoking and nico-
tine dependence are related to endorsement of APPS in a nonclinical, 
undergraduate population. Similar to studies evaluating individuals 
diagnosed with psychotic disorders,38 our sample showed evidence 

of a relationship between cigarette smoking status and subthreshold 
psychotic symptoms. However, our sample did not support a rela-
tionship between increased cigarette consumption (i.e., number of 
cigarettes smoked daily) or nicotine dependence as a function of psy-
chotic symptoms. Exploratory analyses indicated that smokers were 
twice as likely to be classified as high-D-APPS (potential higher risk 
for psychosis) compared with nonsmokers, even when accounting 
for sex and drug use. Findings suggest that cigarette smoking may 
be associated with experiencing APPS, as well as with experiencing 
distressing APPS, a potentially more clinically meaningful variable. 
Indeed, while approximately 12% of nonsmokers were considered 
to be at a potential higher risk for psychosis, almost 24% of smokers 
were at potentially higher risk for psychosis. Although we are unable 

Table 1. Demographics and Questionnaire Scores for Overall Sample

Overall sample Smokers Nonsmokers

(N = 930) (n = 102) (n = 828)

Demographics
 Male, n (%) 245 (26.3) 41 (40.2) 204 (24.6)
 Age (years), mean (SD) [range] 20.5 (2.5) [18–35] 21.0 (2.2) [18–30] 20.5 (2.5) [18–35]
 Race, n (%)
  Non-Hispanic White 556 (59.7) 76 (74.5) 480 (58.0)
  African-American 114 (12.2) 6 (5.9) 108 (13.0)
  Asian/Pacific Islander 121 (13.1) 8 (7.8) 113 (13.6)
  Hispanic/Latino 35 (3.8) 4 (3.9) 31 (3.7)
  Other 104 (11.3) 8 (7.8) 96 (11.6)
 Cigarette dependence score, mean (SD) [range] — 30.5 (12.0) [12–56] —
 Cigarettes smoked per day,a mean (SD) [range] — 5.8 (4.7) [0–20] —
 APPS, mean (SD) [range] 8.9 (7.1) [0–37] 11.6 (8.8) [0–34] 8.5 (6.8) [0–37]
 D-APPS status,b n (%)
  Low-D-APPS 496 (53.3) 42 (41.2) 454 (54.8)
  High-D-APPS 120 (12.9) 24 (23.5) 96 (11.6)

APPS = attenuated positive psychotic symptoms.
Percentages in each column represent total sample size of that column.
aCigarettes smoked per day reflects raw number, analyses reflect categorization in which 0–5 cigarettes = 1; 6–10 cigarettes = 2; 11–20 cigarettes = 3; 21–29 ciga-
rettes = 4; and 30+ cigarettes = 5.
bn = 616 for individuals in both high- and low-D-APPS groups, excluding individuals scoring in the middle; low-D-APPS represents individuals who endorsed 
three or fewer distressing APPS and high-D-APPS represents individuals who endorsed eight or more distressing APPS; cutoffs based on previous literature.29,30,32,33

Table 2. Unadjusted and Adjusted Regression and Logistic Regression Models Examining the Relation Between Cigarette Smoking 
Variables and APPS/D-APPS

APPS D-APPS statusa

β B SE p OR [CI] β B SE p ORc [CI]

Unadjusted models
Prediction 1: Smokers vs. Nonsmokers — — — <.001** 1.055 [1.027, 1.081] — — — <.001** 2.702 [1.564, 4.669]
Prediction 2: Nicotine dependence 0.026 0.036 0.137 .795 — 0.008 0.202 3.224 .95 —
Prediction 3: Number of cigarettes −0.052 −0.004 0.008 .602 — −0.149 −0.202 0.168 .234 —
Adjusted modelsb

Prediction 1: Smokers vs. Nonsmokers — — — .003* 1.042 [1.013, 1.071] — — — .004* 2.313 [1.313, 4.077]
Prediction 2: Nicotine dependence 0.047 0.064 0.145 .660 — 0.024 0.607 3.471 .917 —
Prediction 3: Number of cigarettes −0.040 −0.003 0.008 .704 — −0.167 −0.227 0.181 .214 —

β = standardized coefficient; APPS = attenuated positive psychotic symptoms; B = unstandardized coefficient; CI = confidence interval for the unstandardized (B) 
coefficients; OR = odds ratio; SE = standard error. Values in bold represent statistical significance.
aD-APPS status represents low-D-APPS (individuals who endorsed three or fewer distressing APPS) and high-D-APPS (individuals who endorsed eight or more 
distressing APPS); cutoffs based on previous literature.20,30,31,33

bModel adjusted for sex and other drug use.
cOdds of being classified at high-D-APPS status in the context of being a smoker.
*p < .05. **p < .001.
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to determine explanations for these findings or the temporal nature 
of this relationship, it is a possibility that individuals experiencing a 
higher number of APPS, or who may be at higher risk for psychosis, 
either smoke cigarettes as a method of coping with their symptoms 
or smoking could be related to worsening of psychotic symptoms.

There are several potential explanations for our findings and 
some differing results between our nonclinical sample and clinical 
populations. First, individuals diagnosed with psychotic disorders 
may have higher rates of cigarette smoking due to the pharmaco-
logical effects of antipsychotic medications.39,40 Specifically, certain 
antipsychotics work by blocking dopamine D2 receptors, thereby 
reducing the level of dopamine in the brain. Individuals with schiz-
ophrenia may be more likely to use cigarettes to replenish dopa-
mine levels that were previously reduced by antipsychotic use.41,42 
Therefore, nonclinical populations, such as ours, may not have as 
strong an incentive to smoke cigarettes. Second, increased cigarette 
consumption by clinical psychosis populations may be to alleviate 
extrapyramidal side effects from antipsychotic medications.11,41,43,44

Third, there is substantial evidence to suggest that the high per-
centage of cigarette smoking found in individuals with schizophrenia 
may be an attempt to alleviate sensory processing deficits, cognitive 
deficits, and negative symptoms associated with the disorder.41,45–52 
Although cognitive deficits may precede the onset of schizophre-
nia,53,54 the current sample may just have begun experiencing symp-
toms of psychopathology, or may not yet be experiencing notable 
cognitive difficulties or negative symptoms, and very few are cur-
rently prescribed an antipsychotic medication. Thus, there is a possi-
bility that as severity of symptoms and cognitive difficulties progress, 
risk of smoking increases. Study limitations include the exploratory 
nature of the dichotomized D-APPS variable and the nonspecific 
measurement of individuals’ level of nicotine consumption (i.e., no 
specific metric measurement of participant nicotine intake). Although 
it is important that our study found evidence of a relationship between 
cigarette smoking status and APPS in an undergraduate sample, who 
traditionally smoke fewer cigarettes compared with their noncollege 
peers,55 the results should be replicated in other nonclinical popu-
lations that are not isolated to undergraduates in order to improve 
generalizability. It is also possible that limited power reduced our 
ability to detect findings between smokers and nonsmokers, as there 
were only 42 and 24 smokers identified as low- and high-D-APPS sta-
tus, respectively. Further, our cross-sectional data cannot determine 
causality, and there is the potential that nicotine consumption may 
be operating in inverse order or simultaneously with APPS/D-APPS 
status. Future research should utilize a longitudinal design, as well 
as a more accurate measure of nicotine consumption, potentially by 
measuring cotinine levels via plasma nicotine concentration, and/or 
collecting data on cigarette brand.56 An additional limitation is the 
possibility that some study participants did not identify as a smoker 
because they were light or nondaily smokers. Finally, approximately 
13% of our sample met criteria for high-D-APPS, whereas it isolated 
2% of an undergraduate sample in another study.33 This discrepancy 
may be attributed to differences in the demographic characteristics 
between the two undergraduate samples, in addition to the possibil-
ity that our rate includes false positives. In subsequent undergraduate 
studies, high-D-APPS rates have been closer to what is reported in 
our study,30,31 and some have higher rates.57 Further, while the preva-
lence rate of those at risk for psychosis in the general population is 
presently unknown, it may be closer to 13% than 2%, given that 
5%–7% of the population has received a lifetime diagnosis of a psy-
chotic disorder.

Strengths of the current study include the dimensional measure 
of psychotic symptoms and use of a nonclinical sample. Measuring 
psychotic symptoms on a continuum may provide new insights into 
risk factors. Further, there are shared mechanisms between clinical 
and nonclinical psychosis,58 which highlight the importance of con-
tinuing to examine nonclinical populations.

Findings suggest a relationship between cigarette smoking status 
and psychotic symptoms and that endorsement of a greater number 
of distressing APPS is associated with increased odds of being a ciga-
rette smoker.
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