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Protection motivation theory and smoking =

quitting intention: findings based on structural
equation modelling and mediation analysis
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Abstract

Objective: Although many smoking cessation strategies have been implemented, only a few strategies at the popu-
lation level are grounded in theory. Even in those interventions based on specific theories, most studies have focused
only on the outcome. The main objective of this study was to demonstrate the utility of protection motivation theory
(PMT) in explaining smoking quitting behaviour among adults, with the goal of providing valuable evidence for fur-
ther intervention strategies.

Method: This was a cross-sectional study. Participants were randomly selected on the street from 26 provinces in
mainland China. Data were collected via face-to-face interviews. Cronbach’s alpha coefficient and the interclass cor-
relation coefficient (ICC) were used to assess the reliability of the individual PMT constructs. We applied structural
equation modelling (SEM) to test how well the PMT constructs predicted intention. A bootstrap test was performed
to test the potential mediators.

Results: The Cronbach’s alpha coefficients of all the subscales ranged from 0.71 to 0.74. Greater intentions were
significantly associated with higher threat appraisal (Coef.=0.18, P<0.01) and coping appraisal (Coef.=0.24, P<0.01).
Threat appraisal was significantly associated with higher perceived severity and vulnerability but inversely associated
with extrinsic rewards and intrinsic rewards. Coping appraisal was significantly associated with higher self-efficacy and
response efficacy but inversely associated with response cost. The R? of quitting intention was 0.12, which means that
12% of quitting intention was predicted by PMT constructs. For threat appraisal, approximately 19.8% of the effects

on lower threat appraisal were mediated by higher extrinsic rewards. For coping appraisal, approximately 42.8% of the
effects on higher coping appraisal were mediated by higher response efficacy.

Conclusion: This study finds that PMT is a sound theoretical framework for predicting smoking quitting intention
among adults. Coping appraisal has a stronger effect than threat appraisal for predicting quitting intention. Mediation
analyses confirmed that extrinsic rewards and response efficacy mediated the relationship between PMT constructs
and quitting intention. Our findings are essential for understanding quitting behaviour among adults and support
more effective smoking cessation activities.
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Introduction

Smoking is one of the leading preventable causes of death
" - and is predicted to claim 200 million lives in China this
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strategies have been implemented, only a few strategies
at the population level are grounded in or guided by
specific theories [3, 4]. A large number of studies have
shown the importance of incorporating theory-guided
interventions in smoking cessation programmes [5-7].
Therefore, integrating theories of behaviour change into
routine smoking cessation strategies has become increas-
ingly important for both scholars and policy makers in
all countries. Furthermore, even in these interventions
based on specific theories, most studies have focused
only on the outcome (e.g., whether quitting intention
enhances smoking reduction). There are unanswered
questions. For example, what happens in the quitting
process? How do these influencing factors interact with
each other? Are there any potential mediators? These
questions are still understudied and have implications for
other studies.

Until recently, the association between different fac-
tors related to smoking behaviours has been investigated
by a few studies [8—11]. For example, a study found that
reducing second-hand smoke exposure (SHS) is not sim-
ply the result of the implementation of smoke-free work-
place policies. Rather, the change may reflect a synergism
of multiple factors, with such forces working in conjunc-
tion to contribute to lower SHS exposure [8]. Another
study confirmed that a smoke-free workplace policy can
not only reduce SHS exposure but also have spill-over
effects on smoking by controlling drinking behaviour.
However, the topics related to quitting intention are
almost untouched by researchers [11].

Protection motivation theory (PMT) is a well-known
Western theory of behaviour change and is especially
useful for addressing health behaviour. A common
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feature of such models is the assumption that com-
ponents are causally related. In the case of PMT, it is
assumed that environmental and intrapersonal factors
lead to an appraisal of threat and an appraisal of coping
and that these appraisals lead to protection motivation,
which may in turn lead to more or less adaptive behav-
iours [12, 13].

Specifically, PMT suggests that a person’s ‘protection
motivation’ is determined by two processes. As shown in
Fig. 1, threat appraisal is one dimension and serves as an
evaluation of maladaptive behaviours. It is determined by
an individual’s beliefs about the negative consequences
of the health threat (perceived severity), his or her vul-
nerability to the negative consequences of the threatened
event (perceived susceptibility) and the benefits of the
performance of the maladaptive behaviour (intrinsic and
extrinsic rewards). Greater motivation for specific health
behaviours (such as quitting intention) can be expected
if the perceived severity and vulnerability are high and
rewards are low [14].

Coping appraisal is also a potential pathway for ‘protec-
tion motivation’ and serves as an evaluation of a person’s
ability to manage and avoid the threat. It is determined
by an individual’s beliefs about the effectiveness of
the preventative behaviour for the threatened event
(response efficacy), confidence in one’s ability to perform
the preventative behaviour (self-efficacy) and barriers
to performance of the preventative behaviour (response
costs). Response efficacy and self-efficacy are expected
to enhance coping appraisal, whereas response costs are
expected to reduce coping appraisal [15, 16].

In the area of smoking, PMT has received some atten-
tion in predicting smoking behaviour. For example, Thrul
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et al. showed that coping appraisal and practical self-effi-
cacy were predictors of smoking behaviour [17]. Yan et al.
found that perceived rewards from smoking and self-effi-
cacy of not smoking reduced their intention to and actual
use of tobacco [4]. Another study found that copping
appraisal had much stronger effects than threat appraisal
when used for the prevention of smoking [18]. However,
thus far, little research has used PMT to examine quitting
intention among adults. We focus on quitting intention
for two reasons. First, according to the 2015 China Adult
Tobacco Survey, the majority of smokers had no quitting
intention (only 17.6% of smokers wanted to quit smoking
within a year). Currently, limited resources can be used in
smoking cessation in China; therefore, a study of how to
trigger strong quitting intention in routine tobacco con-
trol activities is needed. Second, we recognize that actual
quitting behaviour is important. However, most smok-
ers will experience repeated relapse, and it is difficult or
even impossible to measure the final effects on behaviour
in a study; therefore, we believe that quitting intentions
are more important than short-term quitting attempts, as
they ‘get ball rolling’ in the long term.

In addition, the internal process and how these influ-
encing factors interact with each other have all been
ignored. Studying the association between PMT con-
structs has potential public health implications, as it
demonstrates the possible channel to maximize the inter-
vention effect. For example, our previous study found
that alcohol drinking is among the channels that medi-
ate the association between smoking prevalence and SHS
exposure in workplaces. Therefore, it is suggested that
the objective of reducing SHS exposure can be achieved
through smoke-free policies. However, in terms of trig-
gering stronger quitting intentions, companies should
integrate multilevel health promotion, such as alcohol
drinking intervention programmes [11].

There are also other theories used currently in the
field of smoking behaviour. The most commonly used
is the transtheoretical model of change (TTM). It is a
systematic theory that states that health behaviour is
determined on a stagetostage basis and divides behav-
iour into five stages: precontemplation, contemplation,
preparation, action and maintenance. For any stage, spe-
cific interventions should be provided to strengthen the
behaviour change occurrence and/or support to achieve
the next stage [12, 13]. However, the measurement of the
stage is sometimes not easy and equivocal; therefore, it is
difficult to identify the most effective intervention [19].

The theory of planned behaviour (TPB) is another
important behaviour change theory that proposes that
behavioural intentions are a function of attitudes and
subjective norms. The theory adds the construct of per-
ceived behavioural control as an additional predictor of
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intention and behaviour [13]. A meta-analysis of 17 stud-
ies found that although the TPB has been proven to be
an effective theoretical framework for designing health
behaviour interventions, the reciprocal link between
intervention techniques and TPB variables targeted
remains unclear [20].

The main objective of this study was to demonstrate
the utility of PMT in explaining quitting intention among
adults, with the goal of providing valuable evidence for
further smoking cessation strategies. Specifically, we
propose the following hypotheses. (1) PMT is a sound
theoretical framework for predicting quitting intention
among adults. (2) Not all PMT measures have the same
strength in predicting quitting intention. (3) There are
potential mediators of the pathway. These forces work in
conjunction to influence quitting intention.

Methods

Procedure

All study procedures were approved by the ethics com-
mission of Peking University Health Science Centre (Eth-
ical approval number: IRB00001052-18,055). This was
a cross-sectional study conducted from July to August
2020. The School of Public Health, Peking University
Health Science Centre sent investigators to 26 provinces
in all. Our study covers the majority of 31 provinces in
mainland China, except Shanghai, Tianjin, Xinjiang,
Tibet and Qinghai. Participants were randomly selected
on the street in large business districts and residential
areas in urban regions. Data were collected via face-
to-face interviews. The survey took for approximately
8-10 min for each participant to complete. We did not
provide any incentives for participation.

Participants

We recruited participants who met the following criteria:
(1) were aged between 18 and 60 years old; (2) were daily
smokers, with>1 year of smoking duration; (3) smoked
cigarettes; (4) lived in the current location for>5 years;
and (5) agreed to participate in the survey.

Sample size

The sample size calculation was based on a cross-
sectional design. According to the 2018 China Adult
Tobacco Survey [21], only 5.6% of smokers had quit-
ting intentions, so we assumed that 6.0% of the popu-
lation would have quitting intentions; a value of 0.80
(beta=0.20) was used for power, and 0.05 was used for
alpha. Therefore, the minimum sample size was 550.

Data collection and informed consent
A four-stage method was applied in this survey. In the
first stage, experts at Peking University designed the
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standardized questionnaires. In the second stage, an
online survey system was developed, and a specific inter-
net link was generated. In the third stage, the interview-
ers introduced the content and purpose of the survey
according to specific introductions to potential partici-
pants and obtained verbal informed consent from all
participants. All the participants were informed that the
statistical analyses would be conducted anonymously and
that their information would be used for research pur-
poses and published. At the last stage, all the investiga-
tors input the information through the internet after they
completed the face-to-face interviews.

The online survey system had a self-check function and
can automatically identify missing data, logical errors
and illegal characters.

Measurements

The measurements of PMT constructs

PMT constructs were assessed using the PMT scale,
which was based on the work of Xu et al. [14]. We also
improved and adjusted some of the questions to make
them fit for measures of quitting intention. Validity and
reliability tests of the questionnaire were conducted
and have been reported elsewhere [15]. Specifically, the
scale comprised 21 items and used a 7-point Likert-type
response scale from 1 (definitely disagree) to 7 (definitely
agree). Each construct subscale included three items, and
we computed the mean as the subscale score.

Perceived severity was measured by three items: “The
earlier a person starts smoking, the greater the harm’
“More smokers get sick than nonsmokers’, and “Smokers
die earlier than nonsmokers”. Perceived vulnerability was
measured by three items: “I would become addicted if I
smoked’, “I would get sick if I smoked’, and “If I smoked, I
may die earlier”. Intrinsic rewards were measured by three
items: “Smoking makes people feel comfortable’, “Smok-
ing helps people concentrate’, and “Smoking enhances
brainwork” Extrinsic rewards were measured by three
items: “Smokers look cool and fashionable’; “Smoking
is good for social networking’, and “The life of a smoker
is happier than that of a nonsmoker”. Self-efficacy was
measured by three items: “I am confident that I can quit
smoking successfully’; “I have the ability to stop smoking’,
and “I think stop smoking is easy for me”. Response effi-
cacy was measured by three items: “People will feel good
by not smoking”, “People will be less likely to get disease
if they do not smoke’, and “Quitting smoking is good for
disease recovery”. Response cost was measured by three
items: “A person may be isolated if he or she quits smok-
ing’, “Refusing a cigarette offer is very impolite’, and “One
will miss the enjoyment if he or she quits smoking”
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Measurements of threat appraisal and coping appraisal

We created two PMT pathway scores based on the seven
PMT constructs described above. The threat appraisal
pathway was computed as the difference between per-
ceived threat (computed as the mean of vulnerability and
severity items) and perceived rewards (computed as the
mean of extrinsic rewards and intrinsic rewards items).
The coping appraisal pathway was computed as the dif-
ference between the perceived efficacy (computed as
the mean of response efficacy and self-efficacy items)
and perceived cost (equal to the response cost construct
score).

Measurements of quitting intention

Intention to quit smoking was assessed with two ques-
tions: “I plan to stop smoking in the next month” and “I
expect to stop smoking in the next month” We also used
a 7-point Likert-type response scale from 1 (definitely
disagree) to 7 (definitely agree). This has been used by
other researchers [16]. We computed the mean as the
subscale score.

Other variables

We also collected several variables of individual charac-
teristics, such as sociodemographic information, includ-
ing gender, age, BMI, marital status, ethnicity, education,
yearly income, chronic diseases, and job. Smoking sta-
tus, including the number of cigarettes per day, smoking
duration, withdrawal symptoms, smoking harm aware-
ness and e-cigarette usage, was assessed in the second
section of the questionnaire. Smoking cessation informa-
tion, including the questions ‘Have you ever tried to quit
smoking?; “What was the longest time you quit smok-
ing?’; and “When would you like to quit smoking now?’ in
the third section of the questionnaire.

Data analysis

Our data analysis was conducted in three steps. First, we
assessed the reliability of the individual PMT constructs.
Second, we tested how well the PMT constructs pre-
dicted quitting intention. Then, we performed a media-
tion analysis to assess possible mediators. SPSS 19.0 was
used for the reliability test, and AMOS 24.0 was used
for structural equation modelling (SEM) and mediation
analysis.

Step 1: Assess the reliability of the individual PMT constructs
Cronbach’s alpha coefficient and the interclass correla-
tion coefficient (ICC) were used to assess the reliability of
the individual PMT constructs. A Cronbach’s alpha coef-
ficient > 0.7 indicated good internal consistency [18].
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Step 2: Test how well the PMT constructs predict quitting
intention

We applied SEM to test how well the PMT constructs pre-
dicted quitting intention. SEM was a better method for
our study than correlation or multiple regression analyses
because it could be used to test overall models rather than
individual coefficients and because it incorporates multi-
ple dependent and mediating variables [22, 23].

We used the following model fit statistics that have
proven to be meaningful in SEM [23, 24]: Bentler’s com-
parative fit index (CFI): recommended >0.90; Tucker—
Lewis index (TLI): recommended > 0.90; normed fit index
(NFI): recommended>0.9; root mean square error of
approximation (RMSEA): recommended < 0.08.

Step 3: Mediation analysis

We then performed a bootstrap test to estimate how
much of the influence of the PMT constructs on threat
appraisal and coping appraisal was affected by vari-
ous mediators. This method is widely used to evalu-
ate whether a factor mediates a relationship between
two variables [25, 26]. In addition, as a supplemental
method, we also tested the mediating effects using a
Sobel test [25]. As the result was almost the same, we
report only the bootstrap test results herein.

Results

Descriptive statistics

In total, 738 smokers were approached. After screening,
613 were identified to be eligible for analyses. Table 1
shows the descriptive statistics of the overall sam-
ple. A majority (53.2%) of the respondents were under
39 years old, with a mean (standard deviation) age of
37.95+14.31 years. A total of 58.7% of respondents
had a college or higher educational level. Most smokers
reported smoking fewer than 100 cigarettes per week.
Approximately forty-eight percent of them intended to
quit (i.e., they stated a desire to quit within 6 months).

Reliability of the individual PMT constructs

The mean scores, Cronbach’s alpha coefficients and ICCs of
the PMT constructs are shown in Table 2. The mean score
(SD) of the 21 items ranged from 6.19 (1.48) for Item 1 to
2.75 (1.82) for Item 10. The Cronbach’s alpha coefficient of
the 21 items was 0.71. The Cronbach’s alpha coefficients of
all the subscales ranged from 0.73 to 0.79. Therefore, these
measures showed good internal consistency.

SEM results

Figure 2 shows the standardized coefficients of the
pathways from PMT constructs to quitting inten-
tion. Greater intentions were significantly associated
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Table 1 Descriptive statistics in the overall sample
Demographics n/%
Age

18-29 240 (39.2)

30-39 86 (14.0)

40-49 133 (21.7)

50 and above 154 (25.1)

Mean (SD) 37.95(14.31)
Sex

Male 562 (91.7)

Female 51(83)
Ethnicity

Han 544 (88.7)

Others 69 (11.3)
Marriage

Single 230(37.5)

Married 359 (58.6)

Divorced or widowed 24(3.9)
Education attainment

High school/lower 253 (41.3)

College/above 360 (58.7)
Number of cigarettes per week

1-50 287 (46.8)

51-100 125 (20.4)

101-150 163 (26.6)

>150 38(6.2)

Mean (SD) 74.86 (90.48)
Have quitting intention

Yes 297 (48.5)

No 316 (51.5)
Have chronic disease

Yes 104 (17.0)

No 509 (83.0)
Total 613

with higher threat appraisal (Coef.=0.18, P<0.01)
and coping appraisal (Coef.=0.24, P<0.01). Threat
appraisal was significantly associated with higher
perceived severity (Coef.=0.47, P<0.01) and vul-
nerability (Coef.=0.46, P<0.01) but inversely associ-
ated with extrinsic rewards (Coef.=-0.43, P<0.01)
and intrinsic rewards (Coef.=-0.47, P<0.01). Coping
appraisal was significantly associated with higher self-
efficacy (Coef.=0.45, P<0.01) and response efficacy
(Coef.=0.32, P<0.01) but inversely associated with
response cost (Coef.=-0.77, P<0.01). The fit of this
model was acceptable (CFIL: 0.97; TLI: 0.95; NFI: 0.97;
RMSEA: 0.06). The R? of quitting intention was 0.12,
which means that 12% of quitting intention was pre-
dicted by PMT constructs.
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Table 2 Item response and reliability of the PMT scale
Perceived appraisal Item and Primary Subconstructs Mean(SD) ICC Cronbach a
Perceived threat Perceived severity 0.79
1.The earlier a person starts smoking, the greater the harm 6.19(1.48) 031
2. More smokers get sickness than nonsmokers 5.24(1.97) 0.45
3. Smokers die earlier than nonsmokers 5.02(1.96) 048
Perceived vulnerability
4.1 would become addicted if | smoked 5.17(2.08) 0.14
5.1would get sick if | smoked 4.88(1.90) 047
6. If I smoked, | may die earlier 4.50(1.99) 0.44
Perceived rewards Intrinsic rewards 0.76
7.Smoking makes people feel comfortable 5.04(1.81) 0.16
8. Smoking helps people concentrate 4.92(1.79) 0.22
9. Smoking enhances brainwork 5.04(1.79) 0.22
Extrinsic rewards
10. Smokers look cool and fashionable 2.75(1.82) 0.25
11. Smoking is good for social networking 4.87(1.86) 0.25
12.The life of a smoker is happier than that of a nonsmoker 3.03(1.85) 0.12
Perceived efficacy Self-efficacy 0.75
13.1am confident that | can quit smoking successfully 4.32(2.11) 0.28
14. | have the ability to stop smoking 4.46(2.09) 027
15. 1 think stop smoking is easy for me 3.53(2.13) 0.13
Response efficacy
16. People will feel good by not smoking 4.31(1.92) 0.28
17. People will be less likely to get disease if they do not smoke 4.85(1.89) 0.38
18. Quitting smoking is good for disease recovery 543(1.81) 0.26
Perceived costs Response cost 0.73
19. A person may be isolated if they quit smoking 3.34(1.92) 0.24
20. Refusing a cigarette offer is very impolite 3.85(2.03) 0.20
21. One will miss the enjoyment if he or she quits smoking 3.43(2.00) 0.17
Overall 0.71

ICC represents the interclass correlation coefficient

Mediation analysis

Figure 2 shows that extrinsic rewards may be a potential
mediator in the mechanism between intrinsic rewards
and threat appraisal and that response efficacy may be
another potential mediator in the mechanism between
self-efficacy and coping appraisal. We then performed
bootstrap tests to estimate how much of the effect is
mediated through the channel of extrinsic rewards and
response efficacy. The results for bootstrap tests are
reported in Table 3. Extrinsic rewards and response
efficacy were mediating factors. For threat appraisal,
approximately 19.8% of the effects on lower threat
appraisal were mediated by higher extrinsic rewards. For
coping appraisal, approximately 42.8% of the effects on
higher coping appraisal are mediated by higher response
efficacy.

Discussion

This study contributes to the ongoing debate about fac-
tors associated with quitting intention and provides
evidence from a more general perspective. Using PMT,
this study provides a comprehensive picture of the pos-
sible factors related to quitting behaviour and how
these influencing factors interact with each other. This
study provides new and potentially important informa-
tion. It successfully shows that PMT is a sound theoreti-
cal framework for predicting quitting intention among
adults (first hypothesis). Despite substantial tobacco con-
trol efforts in China, studies have found limited success in
reducing smoking prevalence. According to the Chinese
Adult Tobacco Survey, the smoking prevalence for males
was 52.9% in 2010 [27], 52.1% in 2015 [28] and 50.5% in
2018 [21]. One of the most important reasons for these
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Fig. 2 Standardized coefficients of the pathways from PMT constructs to quitting intention
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Table 3 Bootstrap test of mediation

Bootstrap test Total effect Direct effect Indirect effect Proportion of
total effect
that is
mediated

Mediating effect of response efficacy

Model 1: Self-efficacy — Coping appraisal 0.626** 0.502** 0.124** 19.80%

Model 2: Self-efficacy — Coping appraisal 0.630** 0.505** 0.125** 19.84%

Mediating effect of extrinsic rewards

Model 1: Intrinsic rewards — Threat appraisal -0.480** -0.277** -0.203** 42.29%

Model 2: Intrinsic rewards — Threat appraisal -0.476** -0.272** -0.204** 42.86%

"p<0.01

Model 1-we only included the independent variable, dependent variable and mediating variable in the model

Model 2-In addition to the independent, dependent and mediating variables, we also included control variables (age, sex and life satisfaction) in the model

high prevalences is the lack of relevant scales to measure
the essential constructs in the theoretical approach. Due
to this challenge, most tobacco control programmes are
not grounded or guided by theory. Our study has proven
the acceptability and reliability of the application of PMT,
a Western-developed theory for behavioural change,

in Asian countries. PMT can be used to assess quitting
intention in adults. This is a critical step towards effective
smoking cessation intervention.

Regarding the second hypothesis, based on the coeffi-
cients of PMT pathways, we found that coping appraisal
has a stronger effect than threat appraisal. The pathway
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of coping appraisal assesses a person’s ability to deal with
a threat and to reject it. An increase in coping appraisal
increases the will to and results in the possibility of show-
ing adaptive behaviour. Most tobacco control efforts
focus only on educating tobacco harm and benefits for
quitting, while coping skills are always ignored. Our
results are consistent with previous research suggest-
ing that coping appraisal is a better predictor of health
behaviour than threat appraisal [17]. Therefore, our study
may challenge ongoing tobacco control programmes if
they assist people in identifying the potential benefits of
quitting or harm of smoking (threat communication) as
the only priority.

When all the PMT measures were analysed, most PMT
components were significantly related to quitting inten-
tion, but the strength of the relationships differed for dif-
ferent PMT constructs. For example, response cost had
the strongest effect. This is different from other Western-
based research results and raises the question of why
response cost could act as the strongest predictor of all
the variables. A possible explanation is that smoking is
not only a habit but also a part of traditional cultural and
a part of social intercourse in China. China has a very
long history of smoking, similar to tea culture, which is
deeply rooted in people’s daily lives. In addition, the role
of tobacco in social currency has been promoted by the
tobacco industry, which has added traditional values and
cultural customs to smoking behaviour to make smok-
ing acceptable and desirable [27]. Therefore, when peo-
ple think about stopping smoking, the response cost is far
higher than simply quitting a bad habit.

Regarding the last hypothesis, we did indeed find two
mediators: extrinsic rewards and response efficacy. The
change in quitting intention reflects a synergism of mul-
tiple factors, with direct effects and indirect effects work-
ing in conjunction to influence quitting intention. Our
results suggest that higher intrinsic rewards are associ-
ated with an increase in levels of extrinsic rewards, and
these increases are subsequently associated with a signifi-
cant decrease in threat appraisal. The largest mediating
effect was found for response efficacy; such a mediat-
ing role between self-efficacy and coping appraisal can
explain 42.8% of the effect of self-efficacy. This suggests
that adults’ high confidence in their ability to quit is asso-
ciated with a strong belief about the effectiveness of the
quitting behaviour, which is in turn related to behaviour.

As an impressive finding, our data suggested that this
emphasis on some PMT constructs due to the relatively
low subscale score for individuals does not mean that
we should ignore other constructs to achieve synergetic
effects. For example, if someone’s threat appraisal is weak
due to a very low score for extrinsic rewards, interven-
tions designed only for this factor are not enough. To
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trigger stronger quitting intentions or maximize the
impact of threat appraisal, interventions should at least
influence intrinsic rewards because extrinsic rewards
serve as the channel of the mediating effect from intrinsic
reward to threat appraisal.

Our study has several limitations. First, we only used
cross-sectional data for this estimation. As a result, we
cannot infer a causal relationship. Second, most of our
participants were male. Clearly, the inclusion of females
might have led to different results. Third, all the informa-
tion we collected was self-reported without verification,
and respondents’ definitions of some questions may have
varied. Fourth, the results could be biased because they
are not based on nationally representative data. However,
as the participants were recruited from different prov-
inces of China, it is believed that the overall findings are
meaningful. Fifth, we did not test interrater reliability,
which may cause bias since there were many interviewers
involved in the data collection.

Despite these limitations, our findings have practical
implications and potential theoretical interest. First, this
is the first research study focusing on the application of
PMT, a Western-developed theory, in examining quit-
ting intention among adults. This study provides new
evidence supporting the utility of behavioural change
theories developed in the West to promote smoking ces-
sation efforts in China and other Asian countries. Second,
we improved and assessed a measurement scale for adults’
quitting intention based on the existing PMT scale, which
provides a tool for assessing the social cognitive processes
underlying quitting behaviour. This is essential for more
effective smoking cessation interventions. Third, future
studies need to explore other potential mediators between
extrinsic rewards and intrinsic rewards and other possi-
ble factors in the pathway between perceived factors and
quitting intention. For example, the channel of extrinsic
rewards only mediated a maximum of 19.8% of the total
effects. What are the other parts of the mechanism? How
do they contribute to a persistent enhancement of quit-
ting intention? These issues have strong policy implica-
tions but are not easy to answer.

Based on the findings of this study, we can make spe-
cific policy recommendations. First, health practitioners
should be encouraged to conduct evidence-based health
interventions. Policy makers and scholars should develop
tools, such as PMT scales, that can assess intention and
related factors to support community health practition-
ers in designing effective intervention activities. Second,
not all PMT factors have the same strength in predict-
ing intention; health interventions should be directed at
more influential PMT constructs, especially the factors
that can have direct and indirect impacts on target inten-
tion and behaviour.
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Conclusion

This study finds that PMT is a sound theoretical frame-
work for predicting quitting intention among adults. Cop-
ing appraisal has a stronger effect than threat appraisal for
predicting quitting intention. Among the seven basic PMT
constructs, the response cost has a more significant effect
than the others. Mediation analyses confirmed that extrin-
sic rewards and response efficacy mediated the relation-
ship between PMT constructs and quitting intention. Our
findings are essential for understanding quitting behaviour
among adults and support more effective smoking cessa-
tion activities. Taken together, the results of this empirical
analysis not only contribute to identifying the determinants
of quitting intention among adults but also provide further
evidence regarding smoking behaviour in a developing
country to add to earlier research on this topic.

Acknowledgements
Not applicable.

Authors’ contributions

HXL completed the first draft. MJC performed the statistical analysis. CC man-
aged the study. QPY and LCZ conducted the survey. The author(s) read and
approved the final manuscript.

Funding
This study was supported by Peking University (grant number
00001052-20063).

Availability of data and materials
The data of the studies are accessible via Peking University, School of Public
Health. Please contact the corresponding author.

Declarations

Ethics approval and consent to participate

This study was approved by the ethics commission of Peking University
Health Science Centre (Ethical approval number: IRBO0001052-18055). Verbal
informed consent was obtained from all participants and was approved by
the ethics committee. All methods were carried out in accordance with the
Declaration of Helsinki.

Consent for publication
Not applicable.

Competing interests
We declare no competing interests.

Received: 23 June 2021 Accepted: 20 April 2022
Published online: 27 April 2022

References

1. Jafari A, Rajabi A, Gholian-Aval M, et al. National, regional, and global
prevalence of cigarette smoking among women/females in the general
population: a systematic review and meta-analysis. Environ Health Prev
Med. 2021;26(1):5.

2. Chen Z, Peto R, Zhou MG, et al. Contrasting Male and Female Trends in
Tobacco-attributed Mortality in China: evidence from successive nation-
wide prospective cohort studies. Lancet. 2015;386(10002):1447-56.

3. Macdonell K, Chen X, Yan Y, et al. A Protection Motivation Theory-Based
Scale for Tobacco Research among Chinese Youth. J Addict Res Ther.
2013;4:154.

20.

21

22.

23.

24.

25.

26.

Page 9 of 10

Yan'Y, Jacques-Tiura AJ, Chen X, et al. Application of the protection
motivation theory in predicting cigarette smoking among adolescents in
China. Addict Behav. 2014;39(1):181-8.

Hafez AY, Gonzalez M, Kulik MC, Vijayaraghavan M, Glantz SA. Uneven
access to smoke-free laws and policies and its effect on health equity in
the United States: 2000-2019. Am J Public Health. 2019;109(11):1568-75.
Roelsgaard IK, Thomsen T, @stergaard M, et al. The effect of an intensive
smoking cessation intervention on disease activity in patients with rheu-
matoid arthritis: study protocol for a randomised controlled trial. Trials.
2017;18(1):570.

LiaoY, Wu Q, Kelly BC, et al. Effectiveness of a text-messaging-based
smoking cessation intervention (“Happy Quit”) for smoking cessation in
China: A randomized controlled trial. PLoS Med. 2018;15(12):21002713.
Lin HX, Liu Z, Chang C. The effects of smoke-free workplace poli-

cies on individual smoking behaviors in China. Nicotine Tob Res.
2020;22(12):2158-63.

Assari S, Bazargan M. Unequal Effects of Educational Attainment on Work-
place Exposure to Second-Hand Smoke by Race and Ethnicity; Minorities’
Diminished Returns in the National Health Interview Survey (NHIS). J Med
Res Innov. 2019;3(2):e000179.

. Saito J, Shibanuma A, Yasuoka J, Kondo N, Takagi D, Jimba M. Education

and indoor smoking among parents who smoke: the mediating role of
perceived social norms of smoking. BMC Public Health. 2018;18(1):211.

. Lin H, Chang C, Liu Z. Alcohol drinking as a mediator of the influence of

smoking prevalence on second-hand smoke exposure in workplaces: a
mediation analysis. Subst Abuse Treat Prev Policy. 2020;15(1):67.

. Lin HX, Liu Z, Chang C, et al. Design, development and randomised con-

trolled trial of a smartphone application, “QinTB’, for smoking cessation in
tuberculosis patients: study protocol. BMJ Open. 2019;9(12):e031204.

. WebbTL, Sniehotta FF, Michie S. Using theories of behaviour

change to inform interventions for addictive behaviours. Addiction.
2010;105(11):1879-92.

. XuY, Chen X. Protection motivation theory and cigarette smoking among

vocational high school students in China: a cusp catastrophe modeling
analysis. Glob Health Res Policy. 2016;1:3.

Lin HX, Chang C. Factors associated with the quitting intention among
Chinese adults: Application of protection motivation theory. Current
Psychology, 2021

Wright AJ, French DP, Weinman J, Marteau TM. Can genetic risk informa-
tion enhance motivation for smoking cessation? An analogue study.
Health Psychol. 2006;25(6):740-52.

Thrul J, Stemmler M, Bihler A, Kuntsche E. Adolescents' protection moti-
vation and smoking behaviour. Health Educ Res. 2013;28(4):683-91.
Floyd DL, Steven PD, Rogers RW. A Meta-Analysis of Research on Protec-
tion Motivation Theory. J Appl Soc Psychol. 2000;30(2):407-29.

Robinson LM, Vail SR. An Integrative Review of Adolescent Smoking Ces-
sation Using the Transtheoretical Model of Change. J Pediatr Health Care.
2012;26(5):336-45.

Lareyre O, Gourlan M, Stoebner-Delbarre A, et al. Characteristics and
Impact of Theory of Planned Behavior Interventions on Smoking
Behavior: A systematic review of the literature. Preventive Medicine.
2020;143:106327.

China Disease Control and Prevention Center. 2018 China Adult Tobacco
Survey. Beijing: China CDC; 2019.

Sabzmakan L, Ghasemi M, Asghari Jafarabadi M, Kamalikhah T, Chalesh-
gar KM. Factors Associated with Tobacco Use among Iranian Adolescents:
An Application of Protection Motivation Theory. Subst Use Misuse.
2018;53(9):1511-8.

Gucciardi DF, Law KH, Guerrero MD, et al. Longitudinal relations between
psychological distress and moderate-to-vigorous physical activity: A
latent change score approach. Psychol Sport Exerc. 2019;47.

Dwivedi AK, Mallawaarachchi |, Alvarado LA. Analysis of small sample
size studies using nonparametric bootstrap test with pooled resampling
method. Stat Med. 2017;36(14):2187-205.

Wang Z. Comparison of Sample Size by Bootstrap and by Formulas
Based on Normal Distribution Assumption. Ther Innov Regul Sci.
2019;53(2):170-5.

Zhao X, Zhou Y, Tan H, Lin H. Spillover effects of children’s political status
on elderly parentshealth in China. J Epidemiol Community Health.
2018;72(11):973-81.



Lin et al. BMC Public Health (2022) 22:838

27. Xiao D, Bai CX, Chen ZM, Wang C. Implementation of the World Health
Organization Framework Convention on Tobacco Control in China: An
arduous and long-term task. Cancer. 2015;121(Suppl 17):3061-8.

28 China Disease Control and Prevention Center. 2015 China Adult Tobacco
Survey. Beijing: China CDGC; 2016.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 10 of 10

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

e rapid publication on acceptance

e support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations

e maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC




	Protection motivation theory and smoking quitting intention: findings based on structural equation modelling and mediation analysis
	Abstract 
	Objective: 
	Method: 
	Results: 
	Conclusion: 

	Introduction
	Methods
	Procedure
	Participants
	Sample size
	Data collection and informed consent
	Measurements
	The measurements of PMT constructs
	Measurements of threat appraisal and coping appraisal
	Measurements of quitting intention
	Other variables

	Data analysis
	Step 1: Assess the reliability of the individual PMT constructs
	Step 2: Test how well the PMT constructs predict quitting intention
	Step 3: Mediation analysis


	Results
	Descriptive statistics
	Reliability of the individual PMT constructs
	SEM results
	Mediation analysis

	Discussion
	Conclusion
	Acknowledgements
	References


