
Figure 1: Stage of Change Distributions at Baseline, 1- Month, and 3-
Month Follow-Ups

Table 2: SOC Motivation Post-Hoc Comparisons
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Abstract

The Clinical Practice Guidelines: Treating Tobacco Use and 
Dependence, suggest the tailoring of tobacco interventions to minority 
and underserved populations. Prior results from a smoking cessation 
intervention in this predominantly Hispanic university population 
indicated that smokers are primarily light smokers with low 
dependence on nicotine who are amenable to intervention. In order to 
better target the needs of this population, a light smoking intervention 
was developed and implemented at this campus. This study assesses 
smoking attitudes and behaviors and the effectiveness of a brief light 
smoking intervention. University students over the age of 18 who 
smoked between 1 cigarette per month and 10 cigarettes per day were 
eligible to participate. Participants completed measures assessing: 
smoking, tobacco history, nicotine dependence, and transtheoretical 
constructs. The intervention consisted of elicitation of motivators to 
continue or quit smoking, a discussion of accessing social support, 
feedback of exhaled carbon monoxide level, and goal setting. 
Participants completed 1- and 3-month follow-up surveys. The median 
age of the predominantly Hispanic sample (83%) was 22.35 (SD = 
4.91). Baseline carbon monoxide levels were low (M = 3.61, SD = 
4.50), as were scores of psychological dependence on nicotine (M = 
1.04, SD = 1.07). Forty-five percent of participants were daily smokers 
who smoked approximately 3.82 cigarettes per day (SD = 4.17), 44% 
were non-daily smokers, and 11% were students who had 
experimented with smoking at baseline. Thirteen percent of smokers 
quit smoking at 1 month, and 13% had quit smoking at 3 months. 
Although participants increased in motivation to quit smoking, 
Friedman’s χ² (2) = 9.89, p < .01, there was no decrease in FTND 
scores, Friedman’s χ² (2) = .07, p > .96. For those who did not quit at 
3-month follow up, there was a decrease in the number of cigarettes 
smoked per day, but this difference may not be clinically significant, 
Friedman’s χ² (2) = 25.75, p < .01. Results suggest that this population 
of smokers are reducing and quitting smoking. Given that light 
smokers do not receive physician advice to quit smoking as readily as 
heavier smokers and that even smoking one cigarette a day is 
associated with deleterious health consequences, the assessment and 
refinement of light smoking cessation interventions to grow their 
effectiveness should continue for this underserved population of 
smokers. 

Introduction

Smoking continues to be the leading cause of death and disease in 
the United States (Centers for Disease Control and Prevention [CDC], 
2005). 

Light smoking has been found to be common in college (Okuyemi, 
Ahluwalia, Richter, Mayo, & Resnicow, 2001) and Hispanic populations 
(Wortley, Husten, Trosclair, Chrismon, & Pederson, 2003).

One potential difficulty in treating light smokers is the belief that light 
smoking is safer than regular smoking (Holmen, Barrett-Connor, 
Holmen, & Bjermer, 2000; Prescott, Scharling, Osler, & Schnohr, 
2002).

Light smokers evidence higher lung cancer rates than individuals who 
have never smoked (National Cancer Institute, 1998), and men who 
smoke occasionally have 60% higher cardiovascular mortality rates 
than nonsmokers (Luoto, Uutela, & Puska, 2000). In fact, smoking just 
one or two cigarettes a day has been associated with greater risk of 
myocardial infarction (Prescott et al., 2002).

Smoking cessation efforts frequently exclude light smokers, and this 
growing population is often overlooked in studies that research the 
effectiveness of smoking cessation interventions. Understanding how 
to help light smokers quit smoking is an important public health 
concern that warrants assessment (Okuyemi et al., 2001).

Smoking at UTEP: Results from the Pilot Program

From a pilot program, it was found that the population of smokers at 

the University of Texas at El Paso is predominantly a light smoking 

population that is amenable to a brief smoking cessation intervention 

(Rodríguez, Johnson, Venegas, & Cooper, 2006). Students 

participating in the pilot program decreased their smoking when 

assessed 2-weeks after receiving brief intervention. However, quit 

rates were relatively low at 7%, and attrition was high at 34%. Smoking 

cessation advice offered in the pilot program was geared toward 

smokers in general, and not tailored to light smokers in particular.

Focus groups conducted as part of the pilot program revealed that 

students rated social support in quitting highly, a component not 

included in the pilot program. In addition, it was gathered that students 

would like to participate in an intervention that educated light smokers 

about the dangers of occasional smoking, increased motivation to quit, 

included a component to bolster social support, and was based on 

feedback via a carbon monoxide monitor. 

StopLite

This proposed program aims to institute a smoking cessation 

intervention with these components, rather than applying global 

cessation techniques, as research has shown that interventions 

tailored for particular populations have proven more effective than non-

tailored approaches (Lawrence, Graber, Mills, Meissner, & Wernecke, 

2003).

Moreover, past studies have also indicated that smoking cessation 

programs that include social and family components have been 

effective in Hispanic samples (Pérez-Stable, Marín, & Marín, 1993), 

and this is relevant given the large proportion of Hispanic students at 

UTEP (72.4% Hispanic in Fall 2004; UTEP, 2005).

In order to better target the needs of this population, a light smoking 

intervention was developed and implemented at this campus.

The present study evaluated a smoking cessation intervention in a 

population with a high percentage of light smokers by measuring 

smoking status prior to a brief intervention and then again at 1- and 3-

month follow ups.

Aims & Hypotheses

Create and implement a systematic brief tobacco cessation program 
for UTEP light smokers at the Student Health Center and in the 
Prevention and Treatment in Clinical Health (PATCH) laboratory.
To promote cessation of and decreases in light smoking at 1- and 3-
month follow up.
To promote smoking cessation attitude change as assessed by the 
Transtheoretical Model Stages of Change.
Create a culturally sensitive smoking cessation intervention, which 
can be implemented in other locations with young adults, light 
smokers, and/or Hispanic populations.

Approach to Analyses

•Intent-to-Treat analyses were utilized. Participants who reported they 

had not quit and those who did not return for follow-up at either 1- and 

3-months were coded as smokers.

•Due to the excessive skew and kurtosis of a number of variables as 

well as the ordinal nature of the SOC measure, Friedman’s χ² was 

opted for in repeated measures models. 

•For FTND scores, tests of sphericity were violated and power was 

limited (<.20 in both models) to detect an effect within a general linear 

model framework. As such, Friedman’s χ² was also used for FTND 

difference models over the three time periods.

•Attrition analyses were conducted for both 1- and 3- month follow-ups. 

Chi-square analysis examined the impact of gender on attrition at 1-

and 3- month follow-ups. Unadjusted odds ratios were calculated to 

examine whether attrition was associated with age, baseline FTND 

scores, baseline CO reading, number of days participants smoked in 

the past 30 days, and average number of cigarettes smoked per day, 

respectively. 

Methods

Participants
242 UTEP students whose smoking frequency ranged from at least 
one cigarette in the past month, but not more than 10 cigarettes a day.

Measures
Demographic questionnaire – Typical sociodemographic information 
was gathered.
Tobacco use and attitudes survey - Assesses current smoking 
behavior, smoking status, age of first use, history of past quit attempts, 
and past use of tobacco cessation aids.
Fagerström Test of Nicotine Dependence (FTND; Heatherton, 
Kozlowski, Frecker, & Fagerström, 1991) – Assesses the degree of 
psychological dependence on nicotine via 6 items. The FTND has 
been found to be a valid measure of heaviness of smoking compared 
to biochemical indices and has acceptable levels of internal 
consistency, which are reported at .68 (Heatherton et al., 1991).
The CPRC Smoking: Stages of Change (SOC), Short Form
(DiClemente et al., 1991) to assess readiness to quit along a 
continuum of stage constructs. This categorical measure has been 
reasonably employed with both adolescent and adult smokers 
(Aveyard, Lancashire, Almond, & Cheng, 2002; Carlson, Taenzer, 
Koopman, & Casebeer, 2003; Pallonen, 1998). 
Bedfont Smokerlyzer – Assesses expired carbon monoxide (CO) with 
a precision of 99.8% (Hald, Overgaard, & Grau, 2003). Participants are 
asked to hold their breath for 15 seconds and then to breathe into the 
machine. The Smokerlyzer then provides a digital reading of CO in 
parts per million (ppm).

Light smoking intervention
Each student received feedback on his/her expired CO measure.
Motivational enhancement techniques were used to elicit from the 
smoker costs and benefits related to maintaining one’s smoking status 
or quitting smoking.
Similarly, smokers were offered handouts on the costs specific to light 
smoking and the benefits of quitting.
Finally, in an effort to address issues specific to both light smokers 
and Hispanics more generally accessing social support was focal to 
the intervention.
To conclude, participants completed the satisfaction survey and 
received a $10 payment for participation.
Participants were notified that PATCH lab staff would be contacting 
them throughout the next three months in order to monitor their 
cessation progress.

Procedure

•Two hundred forty-two participants were recruited through a media 
campaign advertising PATCH lab services, through the Student Health 
Center on the UTEP campus, and by interventionist and PATCH lab 
staff recruitment during high-traffic times at the Health Center and 
surrounding areas such as the Library, the Student Union, and the El 
Paso Natural Gas Conference Center (a commons area). The Student 
Health Center referred all smokers to the PATCH lab and obtained 
consent to forward contact information to the PATCH lab.

•Appointments were made so that interventionists could meet with 
participants at either the Student Health Center or in the PATCH lab at 
the students’ convenience, and interventionists met with smokers on a 
walk-in basis at the Health Center.

•During the meeting with the interventionist, informed consent was 

obtained, and participants completed baseline measures as well as 

received a brief tobacco cessation intervention.

•Participants were contacted 1- and 3- months post-intervention in 

order to encourage them to complete follow up materials over the 

phone, by e-mail, or by mail. Follow-up materials consisted of the 

tobacco use and attitudes survey, the FTND, the Stage of Change 

(Short Form) measures.

•Individuals who completed each survey received a $10 gift card to be 

redeemed online.

Table 1: Baseline Participant Characteristics

N = 244 Percent

Gender

Male

Female

53

47

Ethnicity

Hispanic/Latin American

Non-Hispanic White

Other/Not Identified

83

9

8

Smoking Status

Daily

Weekly

Monthly

Experimental

45

31

13

11

Stage of Change

Precontemplation (Pre)

Contemplation (Contem)

Preparation (Prep)

Action

37

36

27

<1

Mean SD Median IQR

Age 22.35 4.91 21 19-24

CPD on Days Smoked 

(Daily Smoker)
3.82 4.17 4 2-5

# of Smoking Days in Past 

Month
15.27 10.73 15 5-28

Expired CO 3.61 4.50 2 1-5

FTND 1.04 1.07 1 0-1

Stage of Change Contem
Pre-

Prep

Quit Status (ITT)

At 1 Month Follow Up

At 3 Month Follow Up

13%

13%

Full Sample: Non-Quit Sample:

Baseline   =   1 Month

Baseline   <   3 Month

1 Month   =   3 Month

Baseline   =   1 Month

Baseline   <   3 Month

1 Month   <   3 Month

Discussion

Baseline cigarette use, nicotine dependence, and expired carbon 
monoxide are low within this sample of university light smokers. This is 
in line with assessments of cigarette use among both college-aged 
(Okuyemi et al., 2001) and Hispanic populations (Wortley et al., 2003).

Participants, the majority of whom are Hispanic, fall into the 
Precontemplation and Contemplation stages of change at baseline. 
Most StopLite participants were recruited to the program by being 
approached by interventionists and PATCH lab staff. It is not surprising 
then that most participants at baseline were not thinking of quitting 
smoking or were thinking about quitting smoking but had taken no 
action. Movement toward the Preparation and Action stages at 1- and 
3-month follow ups indicate that even these light smokers who were 
not prepared to change at baseline can be impacted by a brief 
intervention that provides them with health information about their 
particular smoking habits.

Improvements were made in participant retention from the pilot 
program through the use of multimodal follow-up data collection (e.g. 
use of phone and internet data collection).

Likewise, quit rates increased from the pilot program rates, likely due 
in part to the tailoring of StopLite to this light smoking population. The
Clinical Practice Guidelines report that smokers who do not receive 
physician advice to quit have smoking abstinence rates below 8% 
(Fiore et al., 2000). Given that many light smokers often do not receive 
advice to quit from their physicians (Tong, Ong, Vittinghoff, & Pérez-
Stable, 2006), a brief intervention, such as StopLite, can help promote 
cessation in an often overlooked and underserved group of smokers.

Given the length of the intervention, Clinical Practice Guidelines
suggest current quit rates are slightly lower than expected (Fiore et al., 
2000), such that further refinements in the intervention may bolster 
program effectiveness.

Although quit rates increased from the pilot program, no reductions 
were seen in FTND scores; this is potentially due to low rates of 
nicotine dependence and low-level smoking at baseline. In another 
study of light smoking, long-term light smokers reported feeling 
addicted to nicotine and experienced withdrawal symptoms when 
attempting to quit smoking (Okuyemi, Scheibmeir, Butler, & Ahluwalia, 
2003). Such results underscore the importance of early intervention, 
and more specifically, a light smoking cessation intervention for 
university students. Even if these university students maintain low 
cigarette consumption throughout their lives, their dependence on 
nicotine may increase, making cessation efforts in the future more 
difficult.

Interestingly, although an intervention component was added from the 
pilot program to train participants in accessing social support during a 
quit attempt, many StopLite participants were reluctant to complete 
this portion of the intervention, citing that smoking and quitting 
smoking was their choice, and others would not play as large a role in 
their decision to continue smoking or not. Qualitative results from a 
recent study support participant responses, suggesting a preference 
for smoking cessation interventions that respected personal choice 
(Bader, Travis, & Skinner, 2007). Although local focus groups 
suggested social support would benefit this population of 
predominantly Hispanic and self-reported “social smokers” (Rodríguez 
et al., 2006), inclusion of this component may have threatened a sense 
of individual choice to quit or continue smoking for StopLite 
participants.

Future Directions
In an effort to continue to offer a tailored program to UTEP smokers, 
StopLite 2 has been proposed and funded by the A Smoke Free Paso 
del Norte. In StopLite 2, the intervention training on accessing social 
support has been removed and replaced by a component that helps 
smokers identify triggers to smoke and assists participants to develop 
tactics to deal with these situations. 

Future research with this program should also include the addition of 
a control group to test program effectiveness.

Continued investigation into tailored aspects of Hispanic, college-
aged, and light smoking populations and effective intervention 
techniques is warranted to further explore and validate programs to 
reduce smoking in these populations and overall.

Results

•Participant Characteristics are illustrated in Table 1. Participants were 

predominantly Hispanic or Mexican National (80%) with a median of 

21 years of age. Gender distribution was approximately equal within 

the baseline sample. The majority of the participants were either daily 

or weekly smokers; daily smoking participants reported a median of 4 

cpd smoked. Expired CO and FTND scores were low (Median CO = 1, 

Median FTND = 1). The majority of participants were either in 

Precontemplation (34%) or Contemplation (34%) of cessation at 

baseline (see Figure 1). 

•At 1-month follow-up, 13% of the baseline sample had quit; at 3-

month follow-up, 13% also reported quitting. Seventy-nine percent 

reported cessation at both 1- and 3-month follow-ups. 

•Individuals increased in motivation to quit smoking, as measured by 

the SOC measure, both when including those who had already 

reported quitting, Friedman’s χ² (2) = 9.89, p < .01, and when 

excluding those who reported having quit, Friedman’s χ² (2) = 11.19, p

< .01. Non-parametric post-hoc comparisons between Baseline, 1-

month follow-up, and 3-month follow-ups are presented in Table 2. 

Stage distributions at 1-month and 3-month follow-up are presented in 

Figure 1.

•FTND scores did not significantly differ at 1-month or 3-month follow-

ups, both when including those who had already reported quitting, 

Friedman’s χ² (2) = .07, p > .96, and when excluding those who 

reported having quit, Friedman’s χ² (2) = 1.40, p > .49. 

•Those who had yet to quit though still completed follow-up 

assessments at 1- and 3-month follow-up were also examined to see if 

they reduced their smoking. The non-parametric equivalent of a 

repeated measures ANOVA revealed that number of cigarettes 

smoked per day decreased over time, Friedman's χ² (2) = 25.75, p < 

.01, though the effect was relatively small in terms of clinical 

significance as median ranks differed by .6 cigarettes total over the 3-

month time period. The magnitude of this effect is likely tempered by 

the floor effect of daily smoking for Hispanics at UTEP. 

•At 1-month follow-up, attrition was 24%; at 3-month follow-up, attrition 

was 39%. 

•Number of smoking days in the past 30 days at baseline was 

significantly related to attrition at both 1-month follow up, OR = 1.04, p

< .01, and 3-month follow-up, OR = 1.03, p < .05. At 3-month follow-up 

only, increased age decreased the likelihood of attrition, OR = .90, p < 

.01. Gender, FTND at baseline, CO readings, and number of cigarettes 

smoked per day were unrelated to attrition.
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