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Abstract
Reducing tobacco use among adolescents in China represents a significant challenge for global
tobacco control. Existing behavioral theories developed in the West – such as the Protection
Motivation Theory (PMT) – may be useful tools to help tackle this challenge. We examined the
relationships between PMT factors and self-reported cigarette smoking behavior and intention
among a random sample of vocational high school students (N = 553) in Wuhan, China. Tobacco-
related perceptions were assessed using the PMT Scale for Adolescent Smoking. Among the total
sample, 45% had initiated cigarette smoking, and 25% smoked in the past month. Among those
who never smoked, 15% indicated being likely or very likely to smoke in a year. Multiple
regression modeling analysis indicated the significance of the seven PMT constructs, the four
PMT perceptions and the two PMT pathways in predicting intention to smoke and actual smoking
behavior. Overall, perceived rewards of smoking, especially intrinsic rewards, were consistently
positively related to smoking intentions and behavior, and self-efficacy to avoid smoking was
negatively related to smoking. The current study suggests the utility of PMT for further research
examining adolescent smoking. PMT-based smoking prevention and clinical smoking cessation
intervention programs should focus more on adolescents’ perceived rewards from smoking and
perceived efficacy of not smoking to reduce their intention to and actual use of tobacco.
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1. Introduction
Tobacco control in developing countries presents a pressing global public health challenge
(Giovino et al, 2012; World Health Organization [WHO], 2011). More than 80% of smokers
are in developing countries. Smokers in China alone account for a third of the world total
(Giovino et al, 2012). Despite the high rates of smoking in China and other developing
countries, few evidence-based tobacco prevention and intervention studies have been
conducted (Shek & Yu, 2011). Moreover, most studies that have been conducted are not
guided by an established behavioral theory (see Guo et al., 2007 for a notable exception).
Most behavioral theories are developed in the West. Promoting the application of Western-
developed behavioral theories in China and other developing countries may advance the
understanding of tobacco use for more effective tobacco control across the globe.

1.1 Theory-Based Behavioral Research
Contemporary medical and health behavior research has become increasingly grounded in
and guided by theory (Glanz, Rimer, & Viswanath, 2008; National Research Council, 2001;
Otten, Bricker, Liu, Comstock, & Peterson, 2011). A large number of theories and models
have been developed and used to guide behavioral research including the Information-
Motivation-Behavioral Theory (Fisher & Fisher, 1992; Fisher, Fisher, Misovich, Kimble, &
Malloy, 1996), the Theory of Reasoned Action and Planned Behavior (Ajzen, 1985; Ajzen
& Fishbein, 1980; Fishbein & Ajzen, 1975), the Transtheoretical Model of Change
(Prochaska & Velicer, 1997), Social Cognitive (Learning) Theory (Bandura, 1989), and
Protection Motivation Theory (Boer & Seydel, 1996; Rogers, 1975). With the guidance of a
theory or a conceptual framework, a researcher can better investigate and understand
smoking behaviors, supporting more effective tobacco use prevention and smoking
cessation. In addition, data derived from a theory-guided study will help theorists to refine
the proposed theory. To date, little research on smoking in China has been conducted and
only a small subset is theory-based.

1.1.1 Protection Motivation Theory and Health Behavior—Among the various
theories that are frequently used to guide behavior research, the Protection Motivation
Theory (PMT) may be particularly well-suited for understanding and addressing smoking
behavior (Floyd, Prentice-Dunn, & Rogers, 2000; Milne, Sheeran, & Orbell, 2000). First
elucidated by Rogers (1975), PMT in its current format posits two closely related pathways,
Threat Appraisal and Coping Appraisal, which link environmental influences to a behavior
through a series of cognitive processes (Figure 1).

The balance between the two appraisal pathways determines the likelihood for a risk
behavior, such as smoking, to occur (Boer & Seydel, 1996; Rogers, 1975). The threat
appraisal pathway involves comparing perceived rewards (intrinsic and extrinsic) of a
maladaptive health-related behavior (e.g., smoking) with perceived threats (severity and
vulnerability) that the behavior poses. For example, adolescents might weigh feelings of
relaxation and better concentration (potential perceived intrinsic rewards of smoking) and
beliefs that happier and more popular smoke (potential perceived extrinsic rewards of
smoking), against their knowledge that smoking causes cancer and other diseases (potential
severity of smoking-related risk) and concerns that smoking may lead to an earlier death
(potential vulnerability to smoking-related risk). The coping appraisal pathway involves
comparing coping efficacy (self-efficacy and response efficacy) of an adaptive variant of the
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health-related behavior (e.g., avoiding smoking) with perceived response costs of such
adaptive behavior. For example, adolescents might consider the health benefits that
nonsmokers may enjoy (perceived response efficacy of not smoking) and how well they
think they could decline a cigarette offered by friend (self-efficacy for not smoking), as
compared with their concerns about social isolation if they do not smoke (perceived cost of
not smoking).

Application of PMT to research has advanced our understanding of a number of health
behaviors, including alcohol consumption (Gibbons, Houlihan, Gerrard, 2010), substance
use and abuse (Feigelman, Li, & Stanton, 1995; Stanton & Galbraith, 1994), and sexual risk
behavior for HIV infection (Chen et al., 2009; Chen et al., 2010; Gong et al., 2009). As
described in the next section, PMT has been used as a framework for tobacco research in the
United States. We propose to extend the application of PMT to smoking behavior in China.
The approach commonly seen in the reported studies to examine the utility of a PMT model
is either to treat it as a whole or to focus on certain significant constructs (e.g., self-efficacy,
response cost) (Chen et al., 2009). In this study, we will investigate PMT constructs
hierarchically. Our intention is to provide data on the role of individual PMT constructs,
perceptions, and appraisal pathways as an integrative system in predicting smoking
behavior.

1.1.2 PMT and Adolescent Tobacco Use Research—As an integrative conceptual
framework, PMT has also been used in tobacco research among adolescents in the United
States and other developed countries (Costa, Jessor, & Turbin, 2007; Greening, 1997; Ho,
1998). For example, guided by PMT, one early epidemiological study demonstrated the
significance of cognition and appraisal in predicting adolescents’ smoking behavior
(Greening, 1997). In this sample of 690 American high school students, a logistic regression
controlling for age and gender revealed that smokers were more likely to acknowledge the
vulnerability to smoking-related diseases, perceived less severity of smoking risks, viewed
male smokers as popular (an indicator of extrinsic rewards of smoking, an effect stronger for
boys than for girls), and perceived lower response efficacy for not smoking than did
nonsmokers.

Anti-tobacco intervention programs based on PMT have also shown significant effects in
discouraging tobacco use among adolescents in developed countries (Pechman, Zhao,
Goldberg, & Reibling, 2003; Smith & Stutts, 2003). For example, perceived social
disapproval increased adolescents’ intentions to abstain from smoking (Pechman et al.,
2003). The successful application of PMT in tobacco research in developed countries
suggests the potential utility of the theory to guide tobacco research in developing countries
such as China. However, few such studies can be found in the published literature in China.

1.2 Need for Theory-Based Tobacco Research in China
As part of the global tobacco control effort, reducing tobacco use in China represents a
critical challenge. China is the world’s largest tobacco producer and consumer, and is home
to approximately one-third of the world’s smokers (Han, Chen, & Stanton, 2013; WHO,
2011). Despite much progress in tobacco control in China, data from diverse sources
indicate little decline in the prevalence of tobacco use, particularly tobacco use among
adolescents (Chen, Stanton, et al., 2006; Cheng, 2008; Han et al, 2013; Zhang, Ou, & Bai,
2011). Every day, approximately 80,000–90,000 Chinese adolescents 12–17 years of age
become new smokers and 11–12 million adolescents smoked in the past month (Grenard et
al., 2006; Han et al., 2013; Weiss, Palmer, Chou, Mouttapa, & Johnson, 2008). Thus, it is a
significant and timely challenge for tobacco researchers in China and across the globe to
curb the high rates of tobacco use among young Chinese.
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There have been notable tobacco control efforts in China, but very few studies or
intervention programs have been grounded in specific theory. This lack of theory-based
research could be one potential explanation for the persistently high levels of tobacco use
among young Chinese after several decades of tobacco control efforts. A search of the
published literature in Chinese and English revealed that few studies on tobacco use in
Chinese adolescents were theory-guided, and all were conducted by the same research team
(e.g., Guo et al., 2007; Guo, Unger, Azen, MacKinnon, & Johnson, 2012; Guo, Unger,
Palmer, Chou, & Johnson, 2013). In addition, theories were mentioned in only three
reported smoking prevention intervention trials conducted in China (Chen, Fang, Li,
Stanton, & Lin, 2006; Chou et al., 2006; Wen et al., 2010). Furthermore, even in these
intervention trials, no detailed information was provided about integrating the theories into
the intervention programs, and no evaluation data (e.g., mediation effect analysis) were
reported to support the role that the theory played in supporting the observed intervention
effect.

1.3 Purposes and Hypotheses of this Study
In the present study, we were guided by the PMT to predict tobacco use intention and
behavior among adolescents in China. The purpose of this study is to demonstrate the utility
of PMT, a Western-based and empirically tested behavioral theory, to advance our
understanding of tobacco use behavior among Chinese adolescents. In addition, findings of
this study will provide data supporting tobacco use prevention in China, with potential to
extend to other developing countries, further facilitating global tobacco control efforts. As
suggested by PMT principles, we hypothesized that smoking would be negatively associated
with perceived threat (i.e., severity and vulnerability) of smoking effects and perceived
efficacy (i.e., self-efficacy and response efficacy) of not smoking. Further, we hypothesized
that smoking would be positively associated with perceived rewards (i.e., intrinsic and
extrinsic rewards) of smoking and perceived costs of not smoking.

2. Method
2.1 Participants

Participants were vocational high school students recruited in Wuhan, China. Vocational
high school education in China is a three-year, employment oriented, and technical skills
training program. Chinese vocational high schools enroll students who either elect not to
advance to academic high schools or fail the entrance exam necessary to advance to these
high schools after completing the Nine-Year Compulsory Education program. Students in
grades 1 and 2 were included, but students in grade 3 were excluded because of the time
commitment to preparations for graduation and employment. We elected to target vocational
high schools rather than academic high schools because of the higher prevalence of health
risk behaviors (e.g., 26–30% smoked cigarettes in the past month) among students in these
schools (compared with 8% of academic high school students who reported smoking in the
past month) (Johnson et al., 2006; Corcoran & Allegrante, 1989).

The study was conducted in 2011 in Wuhan, China. Wuhan is the provincial Capital of
Hubei Province located in central China with a total population of more than nine million
and an average level of economic development for China (National Bureau of Statistics
China, 2011). Students were randomly selected by class to participate in the study. We first
compiled a list of typical vocational high schools in Wuhan with regard to several key
factors, including school size, diversity of training programs offered, and time to reach to the
school within one hour. After contacting the listed schools, we selected one for which the
school administration agreed to participate. Among the total 35 separate eligible classes in
the school, 17 were randomly selected using the random digit method. Students in the
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selected classes who were present on the day when the survey was administered were
invited to participate, and those who provided parental consent and participant assent were
administered the survey. Among the total 556 students invited to participate, three refused,
yielding a final sample of 553 (99.46%).

Participants were 278 girls (50% of the sample) and 275 boys aged 15–18 years old (M =
16.28, SD = 0.98). Just over half (n = 300, 54%) of the sample were grade 1 students. School
performance was self-reported as 1, among the lowest 10% (n = 17), 2, below average (n =
84), 3, about average (n = 275), 4, above average (n =120), and 5, among the top 10% (n =
54). Most students’ mothers (n = 372) and fathers (n = 422) attained at least middle school/
technical secondary school education level. The most common family income reported was
in the 1000–1999 RMB per month (approximately USD $161–322, based on conversion
from https://www.google.com/finance/converter on March 12, 2013). There were no
significant gender differences in age, grade, parents’ education level, or family income.

2.2 Data Collection Procedure
Trained data collectors from Wuhan Centers for Disease Prevention and Control completed
data collection. Data collectors were required to have at least a college degree and three or
more years of related experience, or have a graduate degree in a medical or health-related
field. Data collection was conducted in classroom settings using the “Chinese Student
Health Behavior Questionnaire.” Data collectors distributed the questionnaire to individual
students in the classroom; participating students completed the survey by themselves with
instruction and supervision only by the trained data collector. This questionnaire was
developed and used in previous research with adolescent students in China (Chen, Tang, Li,
Stanton, & Li, 2008). Participants completed the questionnaire in approximately 25 to 35
minutes. Approval of the study protocol was obtained from the Human Investigation
Committee at Wayne State University, the United States, and the Institutional Review Board
at Wuhan Center for Diseases Prevention and Control, China.

2.3 Materials
2.3.1 PMT Scores—PMT constructs were assessed using the PMT Scale for Adolescent
Smoking (MacDonell et al., 2013). The PMT Scale consists of 21 items using a 7-point
Likert-type response scale anchored by 1, definitely disagree, and 7, definitely agree. Items
were specifically devised to assess smoking related perceptions. The PMT items (in English)
are shown in the Appendix.

The PMT Scale for Adolescent Smoking has seven construct subscales: vulnerability to
smoking-related health problems (calculated α = .48), severity of smoking-related health
problems (α = .76), extrinsic rewards of smoking (α = .61), intrinsic rewards of smoking (α
= .80), response efficacy of not smoking (α = .68), self-efficacy of not smoking (α = .72),
and response cost of not smoking (α = .59). Each construct subscale includes three items,
and we computed the mean as the subscale score.

From the scores of the seven PMT constructs, four PMT Perceptions scores were created:
perceived threat from smoking (score computed as the mean of vulnerability and severity
items, α = .74), perceived rewards of smoking (score computed as the mean of extrinsic
rewards and intrinsic rewards items, α = .80), perceived efficacy of not smoking (score
computed as the mean of response efficacy and self-efficacy items, α = .74), perceived cost
of not smoking (score being equal to that of the response cost construct score with the same
α coefficient). From the scores of the four PMT Perceptions described above, two PMT
Pathway scores were computed. The threat appraisal pathway was computed as the
difference between perceived rewards and perceived threat (i.e., threat appraisal score =
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perceived rewards score – perceived threat score), and coping appraisal pathway was
computed as the difference between the perceived efficacy and perceived cost (i.e., coping
appraisal score = perceived efficacy score – perceived cost score). Reliability of the pathway
scores and the overall scale was assessed after the items for perceived threat and perceived
efficacy were reversed so that all items would correlate positively. Cronbach’s α = .75, .71
and .81 for the threat appraisal pathway, the coping appraisal pathway, and the overall PMT
scale respectively.

2.3.2 Smoking Behavior—Three measures were used to assess smoking behavior.
Smoking intention was assessed using the question, “How likely is it that you will smoke in
a year?” with response options ranging from 1, very unlikely, to 4, very likely. Smoking in
the past 30 days was determined in a 2-step process. First, students were asked if they had
ever smoked in their lifetime. Second, among those who reported having ever smoked,
smoking in the past month was assessed using the question: “Please think about the past 30
days (one month), including today, have you smoked any cigarettes during this period?”
Response options were 1, never, 2, occasionally, 3, weekly but not every day, and 4, every
day or almost every day. Participants who had never smoked in their lives were coded as
never smoking in the past month. The number of cigarettes smoked per day was asked to
those who smoked in the past 30 days with the question, “During the past 30 days, on the
days you smoked, how many cigarettes on average did you smoke per day?” For analyses,
responses were coded as 1, 1 cigarette, 2, 2–5 cigarettes, and 3, more than 5 cigarettes. This
categorization of the number of cigarettes was determined with reference to the Youth Risk
Behavior Survey (Eaton et al., 2006).

2.4 Data Processing and Statistical Analysis
Survey data were manually entered into computer using the 100% double-entry protocol.
The associations between PMT constructs and dependent variables (i.e., smoking intention
and actual smoking behavior measures) were first assessed using Pearson correlations, and
then with multiple linear regression to account for age and gender . Three sets of regression
models were constructed and used in the analysis: (1) Model 1 included the seven PMT
constructs simultaneously; (2) Model 2 contained the four PMT perceptions at the same
time; and (3) Model 3 involved the two PMT pathways simultaneously. Age and gender
were included as covariates because of significant differences in cigarette smoking by
gender and age among adolescents in China (Chen, Fang, et al, 2006; Wen et al., 2010). In
these modeling analyses, the standardized regression coefficients were reported with type-I
error set at p < 0.05 level (two-sided). Data processing and statistical analyses were
conducted on a personal computer using SAS version 9.2 (SAS Institute, Cary, NC).1

1The outcome variables (e.g., the three smoking measures) were continuous, but their distributions were skewed. To ensure valid
results, we analyzed the data using both multiple linear regression and multinomial logistic regressions for all the three models. The
pattern of results was the same; for effective communication, we report the more straightforward results of the multiple linear
regressions.
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3. Results
3.1 Preliminary Analyses

Just under half (45%, n = 251) of students indicated that they had ever smoked.2 In the past
month, 74% (n = 393) of students indicated not smoking, 12% (n = 63) reported smoking
occasionally, 7% (n = 39) indicated weekly smoking, and 6% (n = 33) reported daily/near
daily smoking. Of the approximately one-quarter of students who smoked in the past month,
35% (n = 46) smoked one cigarette, 52% (n = 69) smoked 2–5 cigarettes, and 14% (n = 18)
smoked more than five cigarettes per day that they smoked. Further, 17% of students (n =
94) believed it likely and 5% (n = 25) believed it very likely that they would be smoking in
one year.

3.2 Correlation Analyses
3.2.1 Demographic Relationships—Table 1 includes descriptive statistics and
correlations among study variables. Boys were significantly more likely than girls to intend
to smoke in one year and to have smoked in the past month; among past-month smokers,
boys also smoked more cigarettes per day than girls. Girls indicated higher vulnerability and
severity of smoking-related health issues, lower rewards for smoking, higher efficacy for not
smoking, and lower costs of not smoking than boys. Neither age nor school performance
was significantly associated with any of the smoking measures nor with the PMT constructs,
with the exception of the significant association between younger age and higher response
efficacy.

3.2.1 Relationships of Smoking Measures with PMT Variables—Stronger
smoking intentions were significantly associated with more frequent past-month smoking,
smoking more cigarettes per day, lower vulnerability and severity, higher extrinsic and
intrinsic rewards, lower self-efficacy, and higher response cost. Past month smoking
frequency was associated with PMT constructs in the same manner, and frequency was also
significantly associated with lower response efficacy of not smoking. Number of cigarettes
smoked only included those who indicated smoking in the past month (n = 133); more
cigarettes smoked was significantly associated with stronger intrinsic rewards for smoking.

PMT constructs were moderately intercorrelated. Most of the strongest relationships were
among pairs of variables forming perception scores (i.e., r = 0.52 for vulnerability and
severity, r = 0.61 for extrinsic and intrinsic rewards, and r = 0.41 for self-efficacy and
response efficacy).

3.3 Multiple Regression Models
Table 2 contains the standardized estimates for multiple regression models predicting
smoking intentions and behaviors from PMT variables. Gender and age were included as
control variables in all models.

3.3.1 Smoking Intentions—The first set of results in Table 2 shows the standardized
estimates of the multiple linear regression models predicting intention to smoke in one year.
Model 1, in which all seven PMT constructs were entered, was significant, F(9, 525) =

2To verify self-reported smoking in the past month, participants were asked to breathe through the instrument PiCO+™ (Smokerlyzer
carbon monoxide monitor, USA) to assess Carbon Monoxide (CO) levels in the exhaled air after completing the survey. This
measurement was conducted individually for each student. The half-life of CO in the body is approximately 6–9 hours (Jatlow, Toll,
Leary, Krishnan-Sarin, & O’Malley, 1993), so the CO measure has been recommended as a verification measure of self-reported
smoking data (Jatlow et al., 1993; Wozniak, Moes, Chadzynski, & Domagala-Lulawick, 2009). Of the total sample, 550 participants
(99.5%) provided valid CO data. Providing confirmation of recent smoking behavior, self-reported past-month smoking frequency
was significantly correlated with breath CO level, r = .49, p < .001.
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14.09, p < .001. Stronger intentions were significantly associated with higher intrinsic
rewards for smoking and lower perceived severity of health issues from smoking. Model 2,
in which the four PMT perceptions were entered, was also significant, F(6, 528) = 19.87, p
< .001. The greater the perceived rewards from smoking and the lower the perceived threat
that smoking poses, the greater the intention to smoke. Model 3, with smoking intentions
regressed onto the two appraisal pathways, was significant, F(4, 530) = 29.64, p < .001.
Greater intentions to smoke were significantly associated with higher threat appraisals (more
rewards than threats). The estimated R2 indicated that these models accounted for 18–19%
of the variance in smoking intentions.

3.3.2 Frequency of Smoking in the Past Month—The second set of models shown in
Table 2 provides estimates of the multiple linear regression models predicting past-month
smoking. Model 1, in which all seven PMT constructs were entered, was significant, F(9,
515) = 25.46, p < .001. More frequent smoking in the past month was significantly
associated with higher perceived intrinsic and extrinsic rewards of smoking and lower self-
efficacy for not smoking. Model 2, in which the four PMT perceptions were entered, was
also significant, F(6, 518) = 35.85, p < .001. Similar to the construct model (Model 1), more
frequent past-month smoking was significantly associated with higher perceived rewards of
smoking and lower perceived efficacy for not smoking. Model 3, with smoking intentions
regressed onto the two appraisal pathways, was significant, F(4, 520) = 47.68, p < .001.
Smoking more often was associated with significantly higher threat appraisals and lower
coping appraisals. Model 3 suggests that smoking more frequently is related to believing
more strongly that the rewards from smoking outweigh the potential risks. Further, more
frequent recent smoking was associated with higher costs of not smoking outweighing
perceived efficacy of not smoking. These models accounted for 27–31% of the variance in
past-month smoking frequency.

3.3.3 Number of Cigarettes Smoked per Day—The last set of models shown in Table
2 provides estimates of the multiple linear regression models predicting the number of
cigarettes smoked per day among past-month smokers. Model 1, in which all seven PMT
constructs were entered, was significant, F(9, 122) = 2.11, p < .05. The stronger the intrinsic
rewards from smoking, the more cigarettes smoked per day. Model 2, in which the four
PMT perceptions were entered, was also significant, F(6, 125) = 2.31, p < .05. The greater
the perceived rewards from smoking, the more cigarettes smoked. Model 3, with smoking
intentions regressed onto the two appraisal pathways, was significant, F(4, 127) = 2.70, p < .
05. Although the model as a whole was significant, neither pathway reached significance.
These models accounted for 8–13% of the variance in daily cigarette consumption.

4. Discussion
In this study, we applied the Protection Motivation Theory (PMT) to understand cigarette
smoking behavior among youth in a random sample of vocational high school students in
Wuhan, China. This study is among only a few that utilized a theory-based approach to
understand smoking behavior in youth in China (e.g., Guo et al., 2007, 2012, 2013). PMT
constructs were measured using a newly developed instrument, the PMT Scale for
Adolescent Smoking (MacDonell et al., 2013). The association of all PMT measures with
intention to smoke and actual smoking behavior was assessed. To the best of our knowledge,
this is the first research study focusing on the application of PMT, a Western-developed
theory, in examining adolescent smoking in China. This study provides new evidence
supporting the utility of behavioral theories developed in West to advance tobacco research
in China and other developing countries, where 80% of all smokers in the world reside
(Giovino et al., 2012; WHO, 2011).
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4.1 PMT Significantly Predicted Smoking among Chinese Adolescents
Smoking intention and recent smoking were both related to PMT factors. We used multiple
conceptualizations of PMT aspects, including the seven PMT constructs (severity,
vulnerability, intrinsic rewards, extrinsic rewards, self-efficacy, response efficacy, and
response cost), the four PMT perceptions (threat, rewards, efficacy, and cost), and the two
PMT pathways (threat appraisal and coping appraisal). Findings of our study are consistent
with those summarized through meta-analysis of a number of related studies conducted in
the United States and other developed countries in several decades (Floyd et al., 2000;
Gwaltney, Metrik, Kahler, & Shiffman, 2009; Milne et al., 2000). PMT theorists explain that
perceiving greater severity of and vulnerability to health risks, and having more self-efficacy
and response efficacy for avoiding such health risks, encourage adaptive intentions and/or
behaviors. At the same time, perceiving more rewards from the behavior and higher costs
associated with avoiding the behavior facilitate maladaptive intentions or behaviors.

4.2 Differences in Significance of Individual PMT Components
Consistent with findings reported by others (Floyd et al., 2000; Ho, 1998; Milne et al.,
2000), not all PMT measures had the same strength in predicting behavior. When all the
PMT measures were analyzed individually, most PMT components were significantly
related to smoking intention and behavior, but the strength of the relationships differed for
different PMT constructs. For example, smoking intentions were significantly correlated
with all PMT constructs except response efficacy. However, when considered
simultaneously along with gender and age, only intrinsic rewards positively predicted
intentions and severity negatively predicted intentions. Likewise, all seven PMT constructs
were significantly correlated with past month smoking frequency. When considered
simultaneously, those who perceived higher intrinsic and extrinsic rewards for smoking and
lower self-efficacy for not smoking reported smoking more frequently. This finding implies
that differential attention should be directed to the more influential PMT constructs in
devising and delivering behavioral intervention program in order to achieve better effects.
Specifically, for tobacco use prevention among adolescents in China, more attention should
be paid to perceived rewards (including intrinsic and extrinsic rewards) and perceived
efficacy (including self-efficacy and response efficacy).

Supporting research findings from other countries (Floyd et al., 2000), perceived rewards
from smoking, including the intrinsic bio-psychological responses and extrinsic social
reactions were the most significant and consistent predictors for adolescent smoking
behavior for youth in China. Even when our power to detect effects was reduced because we
only included recent smokers, intrinsic rewards specifically and rewards more generally
were positively related to cigarette consumption. Consequently, assisting adolescents in
identifying and correcting their misperceptions of the rewards from smoking will need to be
a priority task for behavioral interventionists. This may be more challenging than educating
adolescents on the potential harms from smoking (Cecil, Evans, & Stanley, 1996; Romer &
Jamieson, 2001); however, the payoff may be greater than for simply educating students on
the dangers of smoking. Data from the present study indicated that similar to youth in the
West, many Chinese youth do feel that “smoking makes people feel comfortable” and
“smoking is good for social networking.” These perceptions related to intrinsic and extrinsic
rewards of smoking should be specifically addressed in tobacco prevention and intervention
programs targeting youth.

Notably, self-efficacy has been recognized as one of the most important components for
effective intervention to discourage health risk behaviors and to encourage health protective
behaviors (Chen et al., 2010; Floyd et al., 2000; Lwin & Saw, 2007; Wurtele & Maddux,
1987). Published studies outside of China have documented the effect of self-efficacy in
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predicting smoking behavior (Gwaltney et al., 2009). In our study, we found that perceived
efficacy, particularly self-efficacy for avoiding cigarettes, among the strongest predictors of
recent smoking behavior for adolescents in China. This suggests the importance of
promoting self-efficacy in tobacco prevention and treatment efforts for Chinese adolescents.
In the United States, current clinical recommendation for treatment of tobacco use and
dependence from the Public Health Service specifically includes strategies to promote self-
efficacy in patients (Fiore et al., 2008).

It is worth noting that emphasis on some PMT constructs does not mean that we should
ignore other constructs to achieve synergetic effect. Behavioral interventionists have long
recognized that it is often easier, and frequently effective, to educate youth regarding the
immediate negative health consequences of tobacco use (Flay, Hu, & Richardson, 1998), as
well as the long-term health implications (e.g., the dangers of smoking included getting
cancer, cardiovascular diseases, or other chronic health problems). However, although it
may present a challenge to stress to young adolescents the long-term negative health impacts
of smoking (Smith & Stutts, 2003), we cannot ignore the significance of this strategy in
tobacco use prevention. Rather, our study implies that modifying perceived rewards and
adding promotion of self-efficacy and other key PMT constructs may strengthen prevention
intervention programs to achieve sustainable effects, as has been reported in intervention
studies to reduce HIV risk behavior (Chen et al., 2010).

4.3 Limitations
There are several limitations to this study. First, data used in this analysis were collected
through a cross-sectional design. Although we took several technical measures to enhance
the efficacy of the association analysis, such as using recent smoking as the outcome
measure (to avoid reverse impact of smoking on perception), longitudinal data are needed to
verify the results observed in this study. Second, even though participants of this study were
randomly selected, they all came from one school. Although a number of key factors were
considered to ensure the representativeness of the study sample, including school size, and
the diversity of the training programs, caution should be used if the results of this study are
to be generalized to other parts of China. Lastly, the reliability was low for several of the
three-item constructs, especially vulnerability. Therefore, the perceived vulnerability to
tobacco smoking may not be adequately assessed. Additional research is needed to continue
refining the scale.

4.4 Conclusions
Despite the limitations described above, this study was the first to apply PMT as a
theoretical framework to predict adolescent smoking in China. In addition, findings of this
study provide needed data supporting the development of theory-based behavioral
prevention interventions to curb the high rates of adolescent tobacco use in China. Lastly,
the success of this study implies that the US-developed PMT may also be used as guide to
investigate tobacco use among adolescents in other developing countries as well.
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Appendix

PMT Scale For Adolescent Smoking

Severity

1 The earlier a person starts smoking, the greater the harm

2 More smokers get sickness than nonsmokers

3 Smokers died earlier than nonsmokers

Vulnerability

4 I would become addicted if I smoke

5 I would get sick if I smoke

6 If I smoke, I may die earlier

Extrinsic Rewards

7 Smokers look cool and fashionable

8 Smoking is good for social networking

9 The life of a smoker is happier than a nonsmoker

Intrinsic Rewards

10 Smoking makes people feel comfortable

11 Smoking helps people concentrate

12 Smoking enhances brainwork

Response Efficacy

13 People will feel good by not smoking

14 People will be less likely to get disease if they do not smoke

15 Quitting smoking is good for disease recovery

Self-Efficacy

16 No one could persuade me if I do not want to smoke

17 Even if all who are around me smoke, that does not mean I must smoke

18 I can refuse even if a relative or friend asks me to smoke

Response Cost

19 A person may be isolated if he or she does not smoke

20 Refusing a cigarette offer is very impolite

21 One will miss the enjoyment if he or she does not smoke
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Highlights

• Little theory-guided research previously conducted on Chinese youth smoking

• Components of PMT were associated with smoking intention and behavior

• Perceived rewards increased smoking intention and behavior

• Recent smokers indicated lower self-efficacy to avoid smoking
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Figure 1.
Schematic representation of the Protection Motivation Theory (PMT) components.
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