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Abstract 

Background Smoking rationalisation beliefs are a huge barrier to quitting smoking. What types of rationalisations 
should be emphasised in smoking cessation interventions? Although past literature has confirmed the negative 
relationship between those beliefs and motivation to stop smoking, little is known regarding the importance and per‑
formance of those beliefs on motivation with varying cigarette dependence. The study aimed to ascertain rationalisa‑
tions that are highly important for motivation yet perform poorly in different cigarette dependence groups.

Methods The cross‑sectional study was conducted from November 19 to December 9, 2023 in Guiyang City, 
China. Adult male current smokers were enrolled. Partial least squares structural equation modelling was used 
to test the hypothesis. The multi‑group analysis was used to determine the moderating effect of cigarette depend‑
ence, and the importance‑performance map analysis was utilised to assess the importance and performance 
of rationalisations.

Results A total of 616 adult male current smokers were analysed, and they were divided into the low cigarette 
dependence group (n = 297) and the high cigarette dependence group (n = 319). Except for risk generalisation beliefs, 
smoking functional beliefs (H1: ‑β = 0.131, P < 0.01), social acceptability beliefs (H3: β = ‑0.258, P < 0.001), safe smoking 
beliefs (H4: β = ‑0.078, P < 0.05), self‑exempting beliefs (H5: β = ‑0.244, P < 0.001), and quitting is harmful beliefs (H6: 
β = ‑0.148, P < 0.01) all had a significant positive influence on motivation. Cigarette dependence moderated the cor‑
relation between rationalisations and motivation. In the high‑dependence group, the social acceptability beliefs 
and smoking functional beliefs were located in the “Concentrate Here” area. In the low‑dependence group, the social 
acceptability beliefs were also situated in there.

Conclusions Social acceptability beliefs and smoking functional beliefs showed great potential and value 
for improvement among high‑dependence smokers, while only social acceptability beliefs had great potential 
and value for improvement among low‑dependence smokers. Addressing these beliefs will be helpful for smoking 
cessation. The multi‑group analysis and the importance‑performance map analysis technique have practical implica‑
tions and can be expanded to other domains of health education and intervention practice.
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Introduction
Tobacco control is a huge challenge in China. The China 
Adult Tobacco Survey (CATS) revealed that the smok-
ing rate in 2018 was 50.5% among males and 2.1% among 
females [1]. Meanwhile, Chinese smokers appear to be 
less inclined to quit. Merely 16.2% of current smokers 
planned to quit within a year, while a mere 5.6% planned 
to quit within a month [1]. To develop effective cessa-
tion strategies to inspire smokers to quit, it is imperative 
to acquire a more profound comprehension of the quit-
ting process and the variables that exert influence upon 
it. The process of cessation is commonly categorised into 
three different stages: intention to quit, attempts to quit, 
and successful quitting [2]. Intention to quit is recog-
nised as a predictor of quit attempts [3–6]. Since desire, 
duty, and intention to quit are three different aspects of 
motivation to quit smoking, motivation includes intent 
to quit [6]. Intention is an independent predictor of quit 
attempts [6], thus, motivation can also predict them, as 
has been verified in past literature [7, 8]. Moreover, quit 
attempts are a positive predictor of successful quitting 
[4, 5]. Therefore, it can be concluded that motivation is 
the primary determinant of cessation behaviour. Hence, 
it is crucial to boost the motivation of smokers to cease 
smoking in order to effectively increase smoking cessa-
tion rates.

Encouraging smokers to quit is a challenging task. 
It is common for smokers to not quit, even though 
they know that smoking is harmful to their health. 
This inconsistency between an individual’s beliefs 
and behaviours might lead to cognitive dissonance. 
Festinger [9] proposed that cognitive dissonance is psy-
chologically uncomfortable and unpleasant, so it drives 
individuals to alleviate this state [9]. One way to reduce 
dissonance is to quit smoking, but this is difficult for 
smokers. Another way is to change perceptions of the 
effects of smoking through misinterpretation, denial, 
or distortion of facts, which may prove less challenging 
than quitting [10]. Self-exempting beliefs are recognised 
as manifestations of the latter cognitive dissonance-
reduction strategy of smokers [11]. Self-exempting 
beliefs, also known as smoking rationalisation beliefs 
(SRB), are a huge barrier to quitting smoking [12]. SRB 
refers to a cognitive and psychological phenomenon 
in which individuals tend to believe that smoking is a 
reasonable or acceptable behaviour, even though they 
may be aware of the potential harms of smoking. Smok-
ers shield themselves from personal responsibility and 

the criticism of others by developing rationalisation 
beliefs that justify their smoking habit, enabling them 
to persist in their behaviour [13]. A significant num-
ber of scholars conducted in-depth research on the 
types of these beliefs. In general, these beliefs mainly 
contained smokers’ suspicion of the harms of smok-
ing, self-exemption from the harms caused by smoking, 
normalisation of smoking behaviour, emphasis on the 
positive effects, the belief that the harm can be miti-
gated through appropriate and sensible methods, and 
the notion that quitting smoking can also be detrimen-
tal [14–20]. Due to the influence of inherent concepts 
and customs in traditional Chinese culture as well as 
the nationalisation and penetration of China’s tobacco 
industry, Chinese smokers’ rationalisations towards 
smoking are more abundant and complex [21]. Huang 
et al. [15] developed a six-dimensional smoking ration-
alisation beliefs scale for Chinese male smokers [15]. 
Among them, smoking functional beliefs, self-exempt-
ing beliefs, and risk generalisation beliefs were consist-
ent with findings from smokers in Australia, the UK, 
Canada, and the US, suggesting that some rationalisa-
tions may be shared by smokers from different cultural 
backgrounds. In contrast, social acceptability beliefs, 
safe smoking beliefs, quitting is harmful beliefs, and 
one of the items in smoking functional beliefs (“smok-
ing can reduce interpersonal distance and make social 
interaction easier”) were not common among western 
smokers and were specific to Chinese smokers [15]. 
Chinese society widely accepts men’s smoking behav-
iour, viewing it as a significant aspect of social interac-
tions. Offering and accepting cigarettes is a common 
social ritual that fosters friendship and trust among 
men [22]. Chinese smokers commonly hold miscon-
ceptions about safe smoking, believing that it is safe to 
smoke high-quality cigarettes or low-tar cigarettes, or 
not inhale smoke into the lungs. In addition, influenced 
by Chinese medicine theory, many Chinese smokers 
believe that a person who has smoked for many years 
has established an "equilibrium" in the body, and that 
quitting smoking will upset this equilibrium and lead to 
disease, and therefore quitting smoking is harmful [15].

Several studies demonstrated that rationalisations 
had a significant negative correlation with motivation 
to quit [17, 18, 23, 24]. This is the reason why conven-
tional approaches to discouraging smoking by high-
lighting its detrimental impact fail to achieve effective 
outcomes [25]. However, rationalisations are generated 
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by smokers to dissolve their cognitive dissonance and 
do not consistently represent smokers’ long-term 
views. Once the path to resolving dissonance through 
rationalisations is cut off, quitting smoking becomes 
the only way for smokers to resolve their cognitive dis-
sonance [9, 14]. Therefore, interventions that address 
smokers’ rationalisations may be helpful for smoking 
cessation [10].

In addition, it is essential to consider cigarette depend-
ence when designing smoking cessation interventions [5]. 
Previous research has illustrated that levels of cigarette 
dependence are associated with smoking cessation moti-
vations and behaviours (e.g., quit success, quit attempts). 
One study found that rationalisations were significantly 
and negatively related to motivation when controlling 
for nicotine dependence [17]. Several studies indicated 
that smokers with low cigarette dependence were more 
inclined to succeed in quitting smoking [8], whereas 
those with high cigarette dependence were more likely to 
experience unsuccessful cessation attempts [7, 26]. Addi-
tional research conducted in China demonstrated that 
cigarette dependence had a more pronounced impact on 
attempts to quit smoking than on maintaining abstinence 
[4] and that attempts to quit were significantly associ-
ated with low cigarette dependence [27]. Smokers with 
different levels of nicotine dependence differ in psycho-
logical factors of motivation to quit. A study confirmed 
that most PMT variables were significantly linked with 
intention among low tobacco-dependent smokers, yet 
none promoted intention to quit among high-dependent 
smokers [5]. These findings suggested that the relation-
ship between psychological factors and motivation was 
susceptible to cigarette dependence. Since rationalisa-
tions are also psychological factors, it can be inferred 
that smokers with different levels of cigarette depend-
ence differ in the relationship between rationalisations 
and motivation to quit. However, because rationalisa-
tions contain multiple factors, differences between high 
and low cigarette dependent smokers in the relationship 
between specific rationalisations and motivation remain 
unknown. Cigarette dependence may moderate the nega-
tive relationship between rationalisations and motivation 
to quit smoking. In addition, for smokers with a certain 
level of cigarette dependence, which rationalisations 
should be the focus of attention and improvement was 
still unknown in previous research.

This study sought to answer the following ques-
tions based on the analyses: (1) Do rationalisations sig-
nificantly associate motivation to stop smoking? (2) 
Does cigarette dependence moderate the relationships 
between rationalisations and motivation to stop smok-
ing? (3) Which rationalisations should be focused on for 
different levels of cigarette dependence? This study used 

partial least squares structural equation modelling (PLS-
SEM) to examine the influence of rationalisations on 
motivation to quit smoking, multigroup analysis (MGA) 
to test the moderating effect of cigarette dependence, and 
importance-performance map analysis (IPMA) to assess 
the importance and performance of rationalisations 
on motivation among smokers with varying cigarette 
dependence.

The research model employed the smoking ration-
alisation scale for male smokers in China, developed 
by Huang et  al. [15]. The exogenous independent fac-
tors were smoking functional beliefs (SFB), risk gener-
alisation beliefs (RGB), social acceptability beliefs (SAB), 
safe smoking beliefs (SSB), self-exempting beliefs (SEB), 
and quitting is harmful beliefs (QHB). The endogenous 
dependent variable was motivation to stop smoking 
(MTSS). Hypotheses for study include:

H1: SFB has a negative correlation with MTSS.
H2: RGB has a negative correlation with MTSS.
H3: SAB has a negative correlation with MTSS.
H4: SSB has a negative correlation with MTSS.
H5: SEB has a negative correlation with MTSS.
H6: QHB has a negative correlation with MTSS.
H7: Cigarette dependence moderates the correlation 

between SRB and MTSS.

Methods
Participants and procedure
The participants were recruited from Guiyang City, the 
administrative hub of Guizhou Province. Situated in 
southwestern China, Guizhou Province is an economi-
cally disadvantaged province and a major producer of 
tobacco. Guizhou Province is beset by a severe smoking 
epidemic. The prevalence of smoking among individuals 
aged 15 and above in Guizhou has exceeded 30%, ranking 
it as the second highest in China [28]. Personal tobacco 
consumption exceeds 2,100 yuan, 60% above the national 
average [29].

The survey targeted adult male current smokers. The 
prevalence of smoking among Chinese women is only 
2.1% [1], making research recruitment difficult. Com-
pared with minor smokers, adult smokers are more likely 
to develop stable smoking habits and rationalisations to 
resist stopping [17]. Therefore, female smokers and minor 
smokers were excluded. According to the definition by 
the World Health Organization (WHO), smokers refer to 
those who have continuously or cumulatively smoked for 
six months or more in their lifetime. Furthermore, cur-
rent smokers are defined as individuals who have smoked 
at least once in the last month [30, 31]. Based on previous 
studies using the Chinese Male Smoking Rationalisation 
Scale [12, 15, 19, 20], this study’s survey subjects were 
required to be 18 or older, male, have smoked more than 
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100 cigarettes in their lifetime, and smoke at least once in 
the past month.

We collected questionnaires by conducting on-site 
interception visits in densely populated main streets, 
large communities, and urban parks in Guiyang from 
November 19 to December 9, 2023. Adult males were 
randomly intercepted and asked three questions, namely, 
"Do you smoke?" "Have you ever smoked 100 cigarettes 
in your life?" and "Have you ever smoked at least once in 
the last month?" If they answered yes to all three ques-
tions, they were asked to scan the QR code with their 
smartphone to complete the questionnaire, a way to 
ensure participants would fully complete the question-
naire. For participants with reading difficulties, impaired 
vision, or limited smartphone access for online surveys, 
the investigator verbally presented the questions and 
impartially recorded their responses on a paper question-
naire. Participants received five yuan as a reward. The 
Ethics Review Committee of Guizhou Medical University 
approved this study, with approval number 2022–297. 
Prior to participants completing the questionnaire, the 
investigator thoroughly explained the survey’s objectives, 
emphasized the anonymity and confidentiality of individ-
ual survey results, and obtained informed consent from 
all participants through signature on a consent form.

Measures
Smoking rationalisation beliefs
The study used the Chinese Male Smoking Rationalisa-
tion Scale developed by Xinyuan Huang et al. [15], which 
considered Chinese social and cultural aspects and had 
good validity and reliability. Table  S1  displays all scale 
items. All survey questions utilised a 5-point Likert scale 
ranging from 1 (strongly disagree) to 5 (strongly agree). 
However, for future IPMA, all model indicators must 
have the same scale direction [32]. This means that a 
positive correlation between SRB and MTSS needs to be 
established in the model. The higher the score, the better 
the result, indicating that SRB is weaker. Therefore, it is 
very necessary to change the direction of the SRB scale 
when conducting IPMA, ranging from 1 (strongly agree) 
to 5 (strongly disagree).

Motivation to stop smoking
This study used the motivation to stop smoking scale 
developed by D. Kotz et al. [33]. The MTSS comprises a 
single item with seven response categories, ranging from 
1 (indicating the absence of any belief, desire, or inten-
tion) to 7 (representing the strongest desire and short-
term intention) [34, 35]. The MTSS accurately forecasts 
cessation efforts and assesses motivation [33].

The Fagerström Test for Cigarette Dependence
The widely utilised Fagerström Test for Cigarette 
Dependence (FTCD) (renamed from the Fagerström 
Test for Nicotine Dependence, FTND) was employed 
in the study [36–38]. It combines six items with a sum 
score from 0 (lowest) to 10 (highest dependence) [39]. 
The optimal threshold score for the FTCD to screen for 
cigarette dependence is 4 [40], which means that smokers 
with scores from 0 to 4 have low cigarette dependence, 
while smokers with scores from 5 to 10 have high ciga-
rette dependence.

Data analysis
Data cleaning and exclusion
The survey received 790 questionnaires. Several 
questions in the questionnaire were used to further 
confirm whether the respondents met the inclusion cri-
teria. Those who did not meet the criteria were excluded. 
Before conducting MGA, it is critical to assess the qual-
ity of the data and identify the existence of a straight-lin-
ing pattern [41]. Therefore, response patterns consisting 
solely of "1" or "5" (representing the ultimate response) or 
"3" (representing the intermediate response) were elimi-
nated, leaving 616 valid samples in the end.

Partial least squares analysis
This study employed the PLS-SEM method and the 
SmartPLS 4 software [42] to construct, estimate, and 
assess conceptual models. There are reasons for using 
PLS-SEM. Firstly, unlike traditional CB-SEM, which 
prioritises model fitting [43], PLS-SEM prioritises the 
optimisation of endogenous structural predictions [44], 
enabling researchers to assess the predictive quality [45]. 
Thus, PLS-SEM is advantageous for estimating structural 
models that elucidate key target structures [46, 47]. Given 
that the main aim of this study was to forecast the moti-
vation of smokers based on rationalisations rather than 
testing a theory, the PLS-SEM method was selected. Sec-
ondly, unlike CB-SEM, which has uncertain factor scores 
[43, 48], PLS-SEM offers the fixed latent variable scores 
needed for IPMA. The IPMA assesses the total effect of 
the predecessor constructs on the target construct by 
comparing it to the average latent variable scores indi-
cating their performance [32, 44, 46]. Furthermore, 
PLS-SEM is appropriate for situations involving limited 
sample sizes and non-probability sampling, which are 
advantages that CB-SEM lacks [49–51].

In this study, SmartPLS 4 software was used to run the 
PLS-SEM algorithm to estimate the reliability and valid-
ity of the measurement model and the explanation power 
of the target construct. Then, 10,000 times of bootstrap-
ping were run to estimate the path coefficients and signif-
icance. Any insignificant path is excluded. The G*Power 
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software was used to perform efficacy analyses and esti-
mate the required minimum sample size for each group 
[52, 53]. The measurement invariance of composite mod-
els (MICOM) procedure was then conducted since it 
served as a prerequisite for MGA. If the results showed 
evidence of partial or full measurement invariance, the 
MGA could be performed [54]. MGA was then used to 
evaluate the moderating effects of multiple relationships 
in the model [41]. After that, an IPMA was run to cross-
check the group results and develop specific conclusions 
for each group [55–57]. The objective is to ascertain 
antecedents that possess substantially high importance 
for the target construct while simultaneously exhibiting 
a comparatively low level of performance [32]. The cur-
rent study determined the importance of SRB for MTSS 
and the performance of these beliefs in each group. It 
also helped us discover key but underperforming beliefs 
in each group.

Results
Sample profile and groups
The survey retained 616 of 790 questionnaires. The sam-
ple had the most people aged 25 to 34 (n = 209, 33.9%), 
followed by 35 to 44 (n = 191, 31.0%), and 18 to 24 
(n = 124, 20.1%). Most people had bachelor or college 
degrees (n = 332, 53.9%), while a significant portion had 
high school or vocational school degrees (n = 198, 32.1%). 
Most were workers or enterprise personnel (n = 244, 
39.6%), followed by self-employed individuals (n = 112, 
18.2%) and civil servants or public institution personnel 
(n = 96, 15.6%). Most smokers (54.1%, n = 333) initiated 
smoking between 18 and 24, while 27.3% (n = 168) started 
between 12 and 17. SFB, RGB, SAB, SSB, SEB, and QHB 
had mean values of 3.78, 3.66, 3.52, 3.20, 3.14, and 3.27 
(on a scale of 1 to 5, with 1 being extreme disagreement 
and 5 being estreme agreement). The average motivation 
to quit smoking was 3.06. We divided cigarette depend-
ence into a low dependence group (n = 297) and a high 
dependence group (n = 319) based on previous studies 
[38, 40].

Measurement model assessment
In the first analysis step, we evaluated the measure-
ment model results of the total sample [58]. Table 1 dis-
plays the standardised factor loadings and their T-values 
for the measurement indicators, along with the Cron-
bach’s alpha, composite reliability, and average variance 
extracted (AVE) values for the constructs. The findings 
indicate that the standardised factor loadings for each 
indicator exceed 0.694 and are significant (significance 
can be obtained from bootstrapping). Additionally, with 
the minimum value of the Cronbach’s alpha value and the 
composite reliability being 0.659 and 0.673, respectively, 

all values surpass the threshold of 0.6 [44]. The average 
variance extracted (AVE) exceeds 0.595, which satisfies 
the requirement of being greater than 0.5 [44, 59]. The 
measurement model demonstrates strong convergent 
validity.

Furthermore, according to the Fornell-Larcker crite-
rion matrix [60], if the latent variables are truly distinct 
constructs, their respective measurement indicators 
should have stronger correlations with their own latent 
variable than with other latent variables. Thus, if the 
square root of the AVE for each construct is higher than 
the highest correlation between that construct and any 
other construct in the model, then the model exhibits 
discriminant validity [44]. Table 2 demonstrates that each 
diagonal value is greater than the values below it, indicat-
ing successful discriminant validity.

Structural model assessment
The second analysis step was to calculate the PLS path 
model [61]. Table 3 displays the standardised path coef-
ficients, T-values, and their significance for the inner 
model. The results indicate that although the impact of 
RGB (H2: β = -0.030, P > 0.05) on MTSS is not signifi-
cant, SFB (H1: -β = 0.131, P < 0.01), SAB (H3: β = -0.258, 
P < 0.001), SSB (H4: β = -0.078, P < 0.05), SEB (H5: 
β = -0.244, P < 0.001), and QHB (H6: β = -0.148, P < 0.01) 
all have a negative and significant influence on MTSS. 
This indicates that the stronger these five rationalisations, 
the weaker the motivation to quit smoking. Moreover, 
the R2 value of MTSS is 0.578, indicating that all ration-
alisations explain 57.8% of the variance of MTSS [53]. 
Hair suggested that an R2 value of 0.5 indicates moder-
ate explanatory power [53]. For consequent MGA and 
IPMA, the insignificant path H2 and RGB construct were 
removed, and the 1000-time bootstrapping results after 
removing them are shown in Fig. 1.

Multigroup analysis (MGA)
Based on a power analysis using G * Power software [52, 
62], with 6 predictive variables, each group needs 98 
observations to reach effect size  f2 values of 0.15 with a 
significance level of 5% and a statistical power of 80%. 
Thus, both groups’ sample sizes satisfied this criterion.

In order to guarantee the accuracy and reliability of 
the MGA results, Henseler et  al. [54] introduced the 
MICOM procedure, which included configural invari-
ance, compositional invariance, and the equality of 
composite mean values and variances [54]. The con-
figural invariance was established throughout data 
processing. This study then performed permutation 
multigroup analysis in SmartPLS and set 5000 permu-
tations for one-tailed testing at a significance level of 
0.05. As shown in Table 4, the value of the 5% quantile 
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is no more than correlation values for all constructs, 
indicating compositional invariance is established. 
Although the composite’s mean construct values do not 
fall within the 95% confidence interval, its variance val-
ues do. The results indicated partial measurement vari-
ance [41, 54].

Subsequently, the study performed MGA to examine 
the two groups, as indicated in Table 5. Within the high-
dependence group, all beliefs except SSB and QHB nega-
tively and significantly affect MTSS. In the other group, 
all beliefs except SSB demonstrate a negative and sig-
nificant influence on MTSS. Moreover, one difference in 

Table 1 Reliability and convergent validity

Constructs Indicators Standardized 
factor loading

T-value Cronbach’s alpha Composite 
reliability

Average 
variance 
extracted (AVE)

Smoking functional beliefs (SFB) SFB 1 0.842 53.085 0.840 0.849 0.610

SFB 2 0.821 48.529

SFB 3 0.766 30.712

SFB 4 0.740 36.185

SFB 5 0.730 21.787

Risk generalization beliefs (RGB) RGB 1 0.800 33.208 0.659 0.673 0.595

RGB 2 0.814 40.734

RGB 3 0.694 18.796

Social acceptability beliefs (SAB) SAB 1 0.852 61.236 0.891 0.895 0.650

SAB2 0.797 34.891

SAB3 0.832 52.089

SAB4 0.847 60.831

SAB 5 0.703 25.208

SAB 6 0.797 41.700

Safe smoking beliefs (SSB) SSB1 0.787 33.921 0.848 0.858 0.686

SSB2 0.842 48.531

SSB3 0.845 55.602

SSB4 0.836 63.362

Self‑exempting beliefs (SEB) SEB1 0.848 54.318 0.903 0.904 0.720

SEB2 0.860 66.006

SEB3 0.858 58.258

SEB4 0.836 47.433

SEB5 0.842 49.504

Quitting is harmful beliefs (QHB) QHB1 0.845 48.219 0.831 0.834 0.747

QHB2 0.866 60.147

QHB3 0.881 69.505

MTSS MTSS1 1 n/a n/a n/a n/a

Table 2 Fornell‑Larcker criteria matrix

The diagonal numbers in the matrix represent the square roots of the AVEs for the constructs. The other numbers represent the correlations between the constructs

SFB RGB SAB SSB SEB QHB MTSS

SFB 0.781 ‑ ‑ ‑ ‑ ‑ ‑

RGB 0.620 0.771 ‑ ‑ ‑ ‑ ‑

SAB 0.624 0.701 0.806 ‑ ‑ ‑ ‑

SSB 0.439 0.460 0.643 0.828 ‑ ‑ ‑

SEB 0.521 0.554 0.736 0.713 0.849 ‑ ‑

QHB 0.533 0.547 0.699 0.618 0.786 0.864 ‑

MTSS ‑0.550 ‑0.544 ‑0.694 ‑0.581 ‑0.691 ‑0.655 1
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path coefficients between the high dependence group and 
the low dependence group is significant (H6: Diff = 0.255, 
P < 0.01), indicating it is not invariant. Consequently, the 
MGA findings supported hypothesis 7, suggesting that 
cigarette dependence moderates the connection between 
SRB and MTSS. Additionally, the R2 value of the MTSS 
is 0.490 in the high-dependence group and 0.582 in the 
low-dependence group. Both suggest moderate explana-
tory power.

Importance-performance map analysis (IPMA)
To conduct IPMA later, all model indicators must have 
the same scale direction [32], and thus the direction 
of the SRB scale was changed, ranging from 1 (strongly 
agree) to 5 (strongly disagree). IPMA was then con-
ducted to assess SRB performance and their importance 
in MTSS in two groups. Figure  2 displays the impor-
tance-performance maps of five SRB constructs and 23 
associated indicators for both groups. The X-axis in the 
importance-performance map represents the importance 
of the constructs or indicators to the target construct, 
and the Y-axis represents the performance of the con-
structs or indicators on the mean latent variable scores 
after rescaling to a range of 0 to 100 [32]. To enhance 
orientation, a vertical mean line and a horizontal mean 
line divided the coordinate system into four quadrants. 
The upper-right quadrant demonstrates higher impor-
tance and performance above average (i.e., “Keep Up 
the Good Work”). This means that the beliefs within this 
quadrant are crucial to the motivation to stop smok-
ing and are performing well (indicating weak beliefs), 
hence, it is recommended to maintain them. Conversely, 
the upper-left quadrant exhibits lower importance but 
higher performance than average (i.e., “Possible Over-
kill”). It suggests that excessive effort has been put into 
reducing these beliefs, which are not particularly impor-
tant for motivation. Therefore, it is advisable to main-
tain an average level of attention towards these beliefs. 

Below-average importance and performance are in the 
lower-left quadrant (i.e., “Low Priority”). These beliefs are 
the least important for motivation and poorly performed 
(indicating strong beliefs), thus the least amount of atten-
tion is recommended for these beliefs. Lastly, the lower-
right quadrant reveals higher importance but lower 
performance than average (i.e., “Concentrate Here”). 
These beliefs are critical for enhancing motivation to quit 
smoking but are currently underperforming (indicating 
strong beliefs). Therefore, special attention is strongly 
recommended to address these beliefs [63, 64].

Panel (a) and (b) of Fig. 2 display the five SRB constructs 
and 23 associated indicators for the high-dependence 
group, respectively. The SEB construct and all associ-
ated indicators are located in the upper-right quadrant. 
Similarly, the SSB and QHB constructs, along with all 
associated indicators, are situated in the upper-left quad-
rant. On the other hand, the SAB and SFB constructs, 
along with the majority of indicators, are located in the 
lower-right quadrant. Panel (c) and (d) of Fig. 2 show the 
constructs and indicators of the low-dependence group, 
respectively. The QHB construct and all associated indi-
cators are located in the upper-right quadrant. Similarly, 
the SSB and SEB constructs, along with the majority of 
associated indicators, are situated in the upper-left quad-
rant. On the other hand, the SFB constructs, along with 
all the associated indicators, are located in the lower-left 
quadrant, while the SAB constructs and the majority of 
the associated indicators are situated in the lower-right 
quadrant.

Discussion
Our analysis demonstrated that the model exhibited 
strong performance in terms of reliability, convergent 
validity, and discriminant validity. In this study, the total 
variance of the explanation for motivation to quit smok-
ing as an endogenous variable in the total sample was 
57.8%, demonstrating good explanatory power. This find-
ing suggested that the rationalisations of smokers can 
greatly predict their motivation to quit smoking, thus 
verifying the empirical results of previous studies [12].

For the first question, the study found that risk gen-
eralisation beliefs had no significant association with 
motivation to stop smoking, unlike previous studies 
that found all six types of beliefs negatively associated 
with intention [12]. Similar to the jungle beliefs previ-
ously proposed by Oakes et  al. [15, 18], risk generalisa-
tion beliefs mean that the harms of smoking do not seem 
as great when compared with other harms in life. For 
example, "Air pollution, food safety, and life stress are 
much more dangerous to health than smoking." One 
study also confirmed the weak association between jun-
gle beliefs and the motivation to quit smoking [19, 20]. 

Table 3 Summary of hypotheses testing results

* P-value < 0.05
** P-value < 0.01
*** P-value < 0.001

Hypothesis Path Standardized 
path coefficient

T-value Supported

H1 SFB → MTSS ‑0.131** 3.016 Yes

H2 RGB → MTSS ‑0.030 0.647 No

H3 SAB → MTSS ‑0.258*** 4.780 Yes

H4 SSB → MTSS ‑0.078* 2.021 Yes

H5 SEB → MTSS ‑0.244*** 4.205 Yes

H6 QHB → MTSS ‑0.148** 2.783 Yes
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Since the widespread dissemination of information about 
the detrimental effects of tobacco through various media 
channels has ingrained a strong perception in the pub-
lic, smokers are not convinced that the harms caused by 
smoking are less severe than other forms of harm. Con-
versely, social acceptability beliefs had the most strongly 
negative influence on motivation, which had been con-
firmed in past studies [65]. Compared with smokers in 
Western countries, social acceptability beliefs are specific 
to Chinese smokers [4, 15]. In Chinese smoking culture, 

cigarettes symbolise prestige and achievement, and offer-
ing and accepting them is common in social interac-
tions [22]. Despite growing public health awareness and 
tougher tobacco control, altering this deeply ingrained 
smoking culture within a short timeframe is challeng-
ing [66]. Furthermore, given that numerous prominent 
male individuals, including celebrities, physicians, educa-
tors, and others, engage in smoking, it is widely acknowl-
edged and even "anticipated" that men will partake in this 
habit, thus obviating the necessity for them to cease [12]. 

Fig. 1 Bootstrapping results. Note: SFB = Smoking functional beliefs; SAB = Social acceptability beliefs; SSB = Safe smoking beliefs; 
SEB = Self‑exempting beliefs; QHB = Quitting is harmful beliefs; MTSS = Motivation to stop smoking
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Similar to prior studies, self-exempting beliefs also had a 
notable relationship with motivation [67]. These beliefs 
underestimate an individual’s personal susceptibility to 
disease, foster a belief in personal invulnerability to the 
negative effects of smoking, and exhibit an unrealistic 
optimism about one’s health.

Regarding the second research question, the present 
study found that cigarette dependence moderated the 
correlation between rationalisations and motivation to 
quit through MGA. Surprisingly, quitting is harmful 
beliefs did not have a significant impact on motivation 
to stop smoking in the high-dependence group, while it 

had a significantly negative effect in the low-dependence 
group. This discovery was unexpected. Smokers in the 
high-dependence group have developed a strong reli-
ance on cigarettes and may suffer intense withdrawal 
symptoms including anxiety, irritability, difficulty con-
centrating, and weight gain, which makes them create 
the perception that quitting is detrimental and makes 
them reluctance to quit. In contrast, the low-dependence 
smokers were less likely to experience these symptoms, 
therefore, they were less likely to believe quitting smok-
ing was harmful and less likely to refuse to quit. This 
result was difficult to explain, but it may be related to the 

Table 4 The compositional invariance and the equality of composite mean values and variances

Composite Correlation value (= 1) 5% quantile Compositional invariance?

SFB 1.000 0.997 Yes

SAB 1.000 0.999 Yes

SSB 0.998 0.998 Yes

SEB 1.000 0.999 Yes

QHB 0.999 0.999 Yes

MTSS 1.000 1.000 Yes

Composite Difference of the composite’s mean 
value (= 0)

95% confidence interval Equal mean values?

SFB 0.650 [‑0.133; 0.132] No

SAB 0.695 [‑0.135; 0.132] No

SSB 0.575 [‑0.135; 0.133] No

SEB 0.672 [‑0.135; 0.130] No

QHB 0.727 [‑0.131; 0.135] No

MTSS ‑0.661 [‑0.135; 0.133] No

Composite Difference of the composite’s variance 
value (= 0)

95% confidence interval Equal variances?

SFB ‑0.017 [‑0.254; 0.254] Yes

SAB ‑0.045 [‑0.186; 0.186] Yes

SSB 0.134 [‑0.170; 0.167] Yes

SEB 0.049 [‑0.164; 0.161] Yes

QHB ‑0.071 [‑0.162; 0.158] Yes

MTSS ‑0.117 [‑0.172; 0.171] Yes

Table 5 Multi‑group analysis result

* P-value < 0.05
** P-value < 0.01
*** P-value < 0.001

Hypothesis Path Standardized path 
(high-dependence)

T-value (high-
dependence)

Standardized path 
(low-dependence)

T-value (low-
dependence)

Diff(high-low) Invariant

H1 SFB → MTSS ‑0.177** 2.762 ‑0.099* 2.194 ‑0.078 Yes

H3 SAB → MTSS ‑0.265*** 3.369 ‑0.273*** 4.278 0.009 Yes

H4 SSB → MTSS ‑0.061 1.24 ‑0.098 1.470 0.036 Yes

H5 SEB → MTSS ‑0.315*** 3.883 ‑0.153* 1.969 ‑0.162 Yes

H6 QHB → MTSS ‑0.013 0.188 ‑0.269*** 3.777 0.255** No
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influence of several other rationalisations on the target 
construct. Within the high-dependence group, the asso-
ciation between quitting is harmful beliefs and motiva-
tion to quit is less strong when compared to smoking 
functional beliefs, social acceptability beliefs, and self-
exempting beliefs. Conversely, within the low-depend-
ence group, quitting is harmful beliefs exhibit a stronger 
correlation with motivation to stop smoking when com-
pared to smoking functional beliefs, safe smoking beliefs, 
and self-exempting beliefs. It was also worth mentioning 
that the influence of safe smoking beliefs on the motiva-
tion to stop smoking was not significant in either group. 
However, they had a weaker but still significant negative 
correlation in the total sample. This is due to the fact 
that as the sample size increases, the distribution of ran-
dom errors becomes more stable, and the relationship 
between variables is more likely to be significant.

In order to address the third question, this study con-
ducted an IPMA to offer more information about the 
specific rationalisations that require attention at differ-
ent levels of cigarette dependence. The constructs and 
indicators located in the “Keep Up the Good Work” area 
(upper-right quadrant) exhibit great importance and a 
high level of performance (indicating weak beliefs) [63]. 
The self-exempting beliefs of high-dependence smok-
ers were located there, suggesting that these beliefs were 

the primary motivators for high-dependence smokers 
to quit smoking. It also showed that these weak self-
exempting beliefs performed well, leaving no room for 
further improvement. The primary cause of this phenom-
enon is that smoking cessation initiatives in China have 
predominantly emphasised the hazards associated with 
smoking, thereby making it improbable for high-depend-
ence smokers to cultivate such beliefs that they would 
self-exempt from the harms of smoking. Furthermore, 
among the low-dependence smokers, quitting is harm-
ful beliefs located in the same area, indicating that they 
were less likely to hold the belief that quitting smoking 
was detrimental to their health. It suggested that the low-
dependence smokers were primarily motivated by their 
quitting is harmful beliefs, and they had no room for fur-
ther improvement. Therefore, it was recommended to 
maintain the self-exempting beliefs of high-dependence 
smokers, and quitting is harmful beliefs of low-depend-
ence smokers.

The constructs and indicators located in the "Concen-
trate Here" area (lower-right quadrant) are important 
but perform poorly (indicating strong beliefs). It offered 
the greatest potential and value for improvement [63]. 
Smoking functional beliefs of high-dependence smok-
ers located there. This implied that the high-depend-
ence smokers were more inclined to acknowledge the 

Fig. 2 Importance‑performance map of motivation. Note: SFB = Smoking functional beliefs; SAB = Social acceptability beliefs; SSB = Safe smoking 
beliefs; SEB = Self‑exempting beliefs; QHB = Quitting is harmful beliefs
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numerous advantages of smoking, such as alleviating 
fatigue, enhancing mental alertness, and facilitating 
social interactions. Consequently, smoking functional 
beliefs served as the primary obstacles preventing high-
dependence smokers from quitting, and they hold great 
potential and requirement for improvement. It was 
important to note that the three strongest smoking 
functional beliefs among them—“smoking can eliminate 
fatigue and be refreshing” (SFB1), “smoking is good for 
inspiration and active thinking” (SFB2), and “smoking 
is a good way to kill time” (SFB4)—required the most 
improvement. Health education on smoking cessation 
can be provided to high-dependence smokers, allowing 
them to understand that although nicotine in tobacco 
briefly stimulates the nervous system and refreshes the 
mind, long-term smoking can actually lead to negative 
effects such as fatigue, lack of energy, lack of concentra-
tion, and decreased memory. Instead, a healthy lifestyle 
and good work habits are the keys. In addition, they 
should be encouraged to pursue healthier activities like 
reading, exercising, and socializing, which can enhance 
their quality of life, and lessen their reliance on tobacco.

It was also significant to point out that, regardless 
of whether it’s the high-dependence group or the low-
dependence group, social acceptability beliefs were all 
located there. This suggested that social norms were cru-
cial in the formation of rationalisations among Chinese 
male smokers, which was consistent with the research 
findings of Lee et  al. [68]. They found that smokers in 
Thailand, where strict tobacco control policies were in 
place, experienced more negative social norms about 
smoking, leading to lower levels of rationalisation. Con-
versely, in Malaysia, where tobacco control policies 
were still in their infancy, there were fewer negative 
social norms about smoking, resulting in more preva-
lent rationalisations [68]. It also revealed that in China, 
the social acceptability of smoking remained high, indi-
cating that there was still much room for improvement 
in the establishment of social norms related to tobacco 
control. Therefore, future tobacco control policies in 
China should focus more on strengthening social norms 
to discourage smoking, thereby diminishing social tol-
erance towards smoking and fostering the widespread 
adoption of healthy lifestyles. Specifically, the three 
strongest social acceptability beliefs that require the most 
improvement were “smoking is pretty normal for men” 
(SAB2), “smoking is a part of my lifestyle that others can’t 
interfere with”(SAB6), and “many famous people smoke, 
so it is normal to smoke” (SAB1). These three beliefs 
stemmed from traditional gender identity, the quest for 
independence and autonomy, and imitation and con-
formity, respectively [22, 66]. In order to improve these 
beliefs, the stereotypical association between smoking 

and masculinity should be broken, emphasising the 
importance of healthy lifestyles. Secondly, through health 
education, we can enable smokers to fully understand 
the infringement that their smoking behaviour poses on 
the health rights of others. Ultimately, it is imperative to 
implement strict regulations on the speech and behav-
iour of prominent people, with the aim of directing the 
public towards developing an accurate perception of 
smoking and thereby reducing the societal prestige asso-
ciated with it.

Limitations and implications
There were several limitations to our study. The study 
sample was restricted to adult male smokers in Guiyang 
City, resulting in limited generalizability. It adopted the 
smoking rationalisation scale suitable for Chinese male 
smokers, which prevented its extension to other coun-
tries. Furthermore, due to the cross-sectional study, it 
was impossible to monitor the rationalisations changes 
and smoking cessation status of smokers. Additionally, 
there might be interrelationships between beliefs and 
motivation. Rationalisations can affect motivation to 
quit, but motivation might also affect beliefs since a sub-
stantial reduction in such beliefs accompanies successful 
quitting. The cross-sectional design was unable to distin-
guish this, which was another limitation.

Despite some limitations, our findings had some theo-
retical and practical implications. It provided a useful 
supplement to the existing theoretical basis of ration-
alisations. It also extended the application of MGA and 
IPMA to assess the importance and performance of 
rationalisations on motivation to stop smoking in both 
the high and low cigarette dependence groups. This par-
ticular aspect had not been explored in prior research. 
The results of the IPMA classified rationalisations into 
four categories, which identified the key beliefs that need 
to be paid attention to, and indicated the focus of smok-
ing cessation education and interventions. This tech-
nique had the potential to be expanded to other domains 
of health education and intervention practice.

Conclusions
Smoking rationalisation beliefs significantly influenced 
motivation to stop smoking, except for risk generalisa-
tion beliefs. Cigarette dependence moderated the rela-
tionships between rationalisations and motivation. Social 
acceptability beliefs and smoking functional beliefs 
should be focused on for high-dependence smokers, 
while only social acceptability beliefs should be focused 
on for low-dependence smokers. Addressing these beliefs 
will be helpful for smoking cessation.

Abbreviations
SRB  Smoking rationalisation beliefs



Page 12 of 14Zhang et al. BMC Public Health         (2024) 24:1812 

SFB  Smoking functional beliefs
RGB  Risk generalisation beliefs
SAB  Social acceptability beliefs
SSB  Safe smoking beliefs
SEB  Self‑exempting beliefs
QHB  Quitting is harmful beliefs
MTSS  Motivation to stop smoking
PLS‑SEM  Partial least squares structural equation modelling
MGA  Multigroup analysis
IPMA  Importance‑performance map analysis

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12889‑ 024‑ 19295‑y.

Supplementary Material 1.

Supplementary Material 2.

Acknowledgements
Not applicable.

Authors’ contributions
DZ, WJC, RHL and HYT contributed in study concept and design. XXM and 
XZ participated in acquisition of data. DZ and XXM analyzed and interpreted 
the data. DZ and WJC drafted the manuscript. RHL and HYT revised the 
manuscript. All authors approved the submitted version and agreed both to 
be personally accountable for the author’s own contributions and to ensure 
that questions related to the accuracy or integrity of any part of the work. Dan 
Zhang and Wen‑jiao Chen contributed equally to this work and should be 
considered co‑first authors.

Funding
This study was supported by the Science and Technology Department 
of Guizhou Province (Grant No. qiankehejichu‑ZK[2022]general 375), the 
Medicine Economics and Management Research Center of Guizhou Medical 
University (Grant No. MEM2023‑C03) and the Center of Health Development 
Research of Guizhou.

Availability of data and materials
Data is provided within the manuscript or supplementary information files.

Declarations

Ethics approval and consent to participate
This study has been approved by the Ethics Review Committee of Guizhou 
Medical University, with the reference number 2022–297. Written informed 
consent was obtained from all participants in the study after fully informing 
them of the study’s purpose and details.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 School of Medicine and Health Management, Guizhou Medical University, No. 
6 Ankang Avenue, Guiyang City 561113, China. 2 School of Sociology, Guizhou 
Minzu University, Guiyang, China. 3 Center of Medicine Economics and Man‑
agement Research, Guizhou Medical University, Guiyang, China. 4 Guizhou 
Institute of Health Development, Guizhou Medical University, Guiyang, China. 
5 One Health Institute, Guizhou Medical University, Guiyang, China. 

Received: 29 March 2024   Accepted: 27 June 2024

References
 1. Chinese Center for Disease Control and Prevention. (2020, November 

26). China—Global Adult Tobacco Survey 2018. https:// extra net. who. int/ 
ncdsm icrod ata/ index. php/ catal og/ 803

 2. Abdullah ASM, Yam H. Intention to quit smoking, attempts to quit, and 
successful quitting among Hong Kong Chinese smokers: population 
prevalence and predictors. Am J Health Promotion. 2005;19(5):346–54. 
https:// doi. org/ 10. 4278/ 0890‑ 1171‑ 19.5. 346.

 3. Hwang JH, Park S‑W. Smoking Cessation Intention and Its Association 
with Advice to Quit from Significant Others and Medical Professionals. Int 
J Environ Res Public Health. 2021;18(6):2899. https:// doi. org/ 10. 3390/ ijerp 
h1806 2899.

 4. Li L, Feng G, Jiang Y, Yong H, Borland R, Fong GT. Prospective predictors of 
quitting behaviours among adult smokers in six cities in China: Findings 
from the International Tobacco Control (ITC) China Survey. Addiction. 
2011;106(7):1335–45. https:// doi. org/ 10. 1111/j. 1360‑ 0443. 2011. 03444.x.

 5. Lin H, Chen M, Yun Q, Zhang L, Chang C. Tobacco dependence affects 
determinants related to quitting intention and behaviour. Sci Rep. 
2021;11(1):20202. https:// doi. org/ 10. 1038/ s41598‑ 021‑ 99766‑z.

 6. Smit ES, Fidler JA, West R. The role of desire, duty and intention in predict‑
ing attempts to quit smoking. Addiction. 2011;106(4):844–51. https:// doi. 
org/ 10. 1111/j. 1360‑ 0443. 2010. 03317.x.

 7. Ussher M, Kakar G, Hajek P, West R. Dependence and motivation to stop 
smoking as predictors of success of a quit attempt among smokers seek‑
ing help to quit. Addic Behav. 2016;53:175–80. https:// doi. org/ 10. 1016/j. 
addbeh. 2015. 10. 020.

 8. Vangeli E, Stapleton J, Smit ES, Borland R, West R. Predictors of attempts 
to stop smoking and their success in adult general population samples: 
A systematic review. Addiction. 2011;106(12):2110–21. https:// doi. org/ 10. 
1111/j. 1360‑ 0443. 2011. 03565.x.

 9. Festinger L. A Theory of Cognitive Dissonance. In A Theory of Cognitive 
Dissonance: Stanford University Press; 1957. https:// doi. org/ 10. 1515/ 
97815 03620 766.

 10. McMaster C, Lee C. Cognitive dissonance in tobacco smokers. Addic 
Behav. 1991;16(5):349–53. https:// doi. org/ 10. 1016/ 0306‑ 4603(91) 90028‑g.

 11. Chapman S, Wong WL, Smith W. Self‑exempting beliefs about smoking 
and health: Differences between smokers and ex‑smokers. Am J Public 
Health. 1993;83(2):215–9. https:// doi. org/ 10. 2105/ ajph. 83.2. 215.

 12. Huang X, Fu W, Zhang H, Li H, Li X, Yang Y, Wang F, Gao J, Zheng P, Fu H, 
Chapman S, Ding D. Why are male Chinese smokers unwilling to quit? A 
multicentre cross‑sectional study on smoking rationalisation and inten‑
tion to quit. BMJ Open. 2019;9(2):e025285. https:// doi. org/ 10. 1136/ bmjop 
en‑ 2018‑ 025285.

 13. Heikkinen H, Patja K, Jallinoja P. Smokers’ accounts on the health risks 
of smoking: Why is smoking not dangerous for me? Soc Sci Med. 
2010;71(5):877–83. https:// doi. org/ 10. 1016/j. socsc imed. 2010. 05. 036.

 14. Fotuhi O, Fong GT, Zanna MP, Borland R, Yong H‑H, Cummings KM. 
Patterns of cognitive dissonance‑reducing beliefs among smokers: A 
longitudinal analysis from the International Tobacco Control (ITC) Four 
Country Survey. Tob Control. 2013;22(1):52–8. https:// doi. org/ 10. 1136/ 
tobac cocon trol‑ 2011‑ 050139.

 15. Huang X, Fu W, Zhang H, Li H, Li X, Yang Y, Wang F, Gao J, Zheng P, Fu H, 
Ding D, Chapman S. Development and validation of a smoking rationali‑
zation scale for male smokers in China. J Health Psychol. 2020;25(4):472–
89. https:// doi. org/ 10. 1177/ 13591 05317 720276.

 16. Kleinjan M, Van Den Eijnden RJJM, Dijkstra A, Brug J, Engels RCME. 
Excuses to continue smoking: the role of disengagement beliefs in 
smoking cessation. Addic Behav. 2006;31(12):2223–37. https:// doi. org/ 10. 
1016/j. addbeh. 2006. 02. 012.

 17. Kleinjan M, Van Den Eijnden RJJM, Engels RCME. Adolescents’ rationaliza‑
tions to continue smoking: The role of disengagement beliefs and nico‑
tine dependence in smoking cessation. Addic Behav. 2009;34(5):440–5. 
https:// doi. org/ 10. 1016/j. addbeh. 2008. 12. 010.

 18. Oakes W, Chapman S, Borland R, Balmford J, Trotter L. ‘“Bulletproof skep‑
tics in life’s jungle”’: Which self‑exempting beliefs about smoking most 
predict lack of progression towards quitting? Prev Med. 2004;39(4):776–
82. https:// doi. org/ 10. 1016/j. ypmed. 2004. 03. 001.

 19. Zhang D, Liu R, Li X, Yuan Y, Zhou G. How do self‑exempt beliefs affect 
intentions to quit smoking? An exploration of the mediating role of 
threat appraisal and coping appraisal. Front Psychol. 2023;14:1260561. 
https:// doi. org/ 10. 3389/ fpsyg. 2023. 12605 61.

https://doi.org/10.1186/s12889-024-19295-y
https://doi.org/10.1186/s12889-024-19295-y
https://extranet.who.int/ncdsmicrodata/index.php/catalog/803
https://extranet.who.int/ncdsmicrodata/index.php/catalog/803
https://doi.org/10.4278/0890-1171-19.5.346
https://doi.org/10.3390/ijerph18062899
https://doi.org/10.3390/ijerph18062899
https://doi.org/10.1111/j.1360-0443.2011.03444.x
https://doi.org/10.1038/s41598-021-99766-z
https://doi.org/10.1111/j.1360-0443.2010.03317.x
https://doi.org/10.1111/j.1360-0443.2010.03317.x
https://doi.org/10.1016/j.addbeh.2015.10.020
https://doi.org/10.1016/j.addbeh.2015.10.020
https://doi.org/10.1111/j.1360-0443.2011.03565.x
https://doi.org/10.1111/j.1360-0443.2011.03565.x
https://doi.org/10.1515/9781503620766
https://doi.org/10.1515/9781503620766
https://doi.org/10.1016/0306-4603(91)90028-g
https://doi.org/10.2105/ajph.83.2.215
https://doi.org/10.1136/bmjopen-2018-025285.
https://doi.org/10.1136/bmjopen-2018-025285.
https://doi.org/10.1016/j.socscimed.2010.05.036
https://doi.org/10.1136/tobaccocontrol-2011-050139
https://doi.org/10.1136/tobaccocontrol-2011-050139
https://doi.org/10.1177/1359105317720276
https://doi.org/10.1016/j.addbeh.2006.02.012
https://doi.org/10.1016/j.addbeh.2006.02.012
https://doi.org/10.1016/j.addbeh.2008.12.010
https://doi.org/10.1016/j.ypmed.2004.03.001
https://doi.org/10.3389/fpsyg.2023.1260561


Page 13 of 14Zhang et al. BMC Public Health         (2024) 24:1812  

 20. Zhang L, Chen H, Mao Y, Zheng S, Zheng P. Development of a simplified 
version of the smoking rationalization belief scale for Chinese male smok‑
ers. Front Psychiatry. 2023;14:1044929. https:// doi. org/ 10. 3389/ fpsyt. 2023. 
10449 29.

 21. Huang X, Fu W, Zheng P. Research progress on broad smoking ration‑
alisations. Chin J Health Educ. 2015;31(12):1168–72. https:// doi. org/ 10. 
16168/j. cnki. issn. 1002‑ 9982. 2015. 12. 016.

 22. Ma S, Hoang M‑A, Samet JM, Wang J, Mei C, Xu X, Stillman FA. Myths 
and Attitudes that Sustain Smoking in China. J Health Commun. 
2008;13(7):654–66. https:// doi. org/ 10. 1080/ 10810 73080 24122 22.

 23. Guillaumier A, Bonevski B, Paul C, D’Este C, Twyman L, Palazzi K, Old‑
meadow C. Self‑Exempting Beliefs and Intention to Quit Smoking within 
a Socially Disadvantaged Australian Sample of Smokers. Int J Environ Res 
Public Health. 2016;13(1):118. https:// doi. org/ 10. 3390/ ijerp h1301 0118.

 24. Zhang Y, Wang J, Lai K, Bian H, Chen H, Gao L. Socializing with smoker and 
social smoking behavior among Chinese male smokers with low nicotine 
dependence: the mediating roles of belief of smoking rationalization 
and smoker identity. Int J Environ Res Public Health. 2022;19(22):14765. 
https:// doi. org/ 10. 3390/ ijerp h1922 14765.

 25. Pei T, Yang T. Changing behaviour: blindness to risk and a critique 
of tobacco control policy in China—a qualitative study. Children. 
2022;9(9):1412. https:// doi. org/ 10. 3390/ child ren90 91412.

 26. Ip DT, Cohen JE, Bondy SJ, Chaiton MO, Selby P, Schwartz R, McDonald P, 
Garcia J, Ferrence R. Do components of current ‘hardcore smoker’ defini‑
tions predict quitting behaviour? Addiction. 2012;107(2):434–40. https:// 
doi. org/ 10. 1111/j. 1360‑ 0443. 2011. 03674.x.

 27. Chen H, Zhao B, Li X, Xie R, Li W. Nicotine dependence, perceived 
behavioral control, descriptive quitting norms, and intentions to quit 
smoking among Chinese male regular smokers. Substance Use & Misuse. 
2021;56(1):145–52. https:// doi. org/ 10. 1080/ 10826 084. 2020. 18461 95.

 28. the Chinese Center for Disease Control and Prevention. (2022, March 16). 
Data chart of smoking rates among people aged 15 and above in various 
regions in 2020. https:// www. china cdc. cn/ jkzt/ sthd_ 3844/ slhd_ 12885/ 
202203/ t2022 0316_ 257757. html

 29. Institute for China Sustainable Urbanization, Tsinghua University. (n.d.). 
Tsinghua Urban Health Index, TUHI. Retrieved January 14, 2024, from 
https:// tuhi. tsing hua. edu. cn/ index. html

 30. Ariza‑Cardenal C. Factors associated with smoking progression among 
Spanish adolescents. Health Educ Res. 2002;17(6):750–60. https:// doi. org/ 
10. 1093/ her/ 17.6. 750.

 31. Lu C‑C, Lin H‑H, Chen C‑J, Huang C‑L. Psychometric testing of the 
Chinese version of the Dimensions of Tobacco Dependence Scale. J Clin 
Nurs. 2009;18(17):2470–7. https:// doi. org/ 10. 1111/j. 1365‑ 2702. 2009. 
02827.x.

 32. Ringle CM, Sarstedt M. Gain more insight from your PLS‑SEM results: 
The importance‑performance map analysis. Ind Manage Data Sys. 
2016;116(9):1865–86. https:// doi. org/ 10. 1108/ IMDS‑ 10‑ 2015‑ 0449.

 33. Kotz D, Brown J, West R. Predictive validity of the Motivation To Stop Scale 
(MTSS): a single‑item measure of motivation to stop smoking. Drug Alco‑
hol Depend. 2013;128(1–2):15–9. https:// doi. org/ 10. 1016/j. druga lcdep. 
2012. 07. 012.

 34. Hummel K, Brown J, Willemsen MC, West R, Kotz D. External validation 
of the Motivation To Stop Scale (MTSS): findings from the Interna‑
tional Tobacco Control (ITC) Netherlands survey. Eur J Public Health. 
2016;27(1):129–34. https:// doi. org/ 10. 1093/ eurpub/ ckw105.

 35. Hummel K, Candel MJJM, Nagelhout GE, Brown J, Van Den Putte B, Kotz 
D, Willemsen MC, Fong GT, West R, De Vries H. Construct and predictive 
validity of three measures of intention to quit smoking: findings from the 
International Tobacco Control (ITC) Netherlands survey. Nicotine Tob Res. 
2018;20(9):1101–8. https:// doi. org/ 10. 1093/ ntr/ ntx092.

 36. Fagerstrom K. Determinants of tobacco use and renaming the FTND 
to the Fagerstrom test for cigarette Dependence. Nicotine Tob Res. 
2012;14(1):75–8. https:// doi. org/ 10. 1093/ ntr/ ntr137.

 37. Kozlowski LT, Porter CQ, Orleans CT, Pope MA, Heatherton T. Predicting 
smoking cessation with self‑reported measures of nicotine dependence: 
FTQ, FTND, and HSI. Drug Alcohol Depend. 1994;34(3):211–6. https:// doi. 
org/ 10. 1016/ 0376‑ 8716(94) 90158‑9.

 38. Svicher A, Cosci F, Giannini M, Pistelli F, Fagerström K. Item response 
theory analysis of Fagerström Test for cigarette dependence. Addic 
Behav. 2018;77:38–46. https:// doi. org/ 10. 1016/j. addbeh. 2017. 09. 005.

 39. Heatherton TF, Kozlowski LT, Frecker RC, Fagerström KO. The Fagerström 
Test for Nicotine Dependence: A revision of the Fagerström Tolerance 
Questionnaire. Br J Addict. 1991;86(9):1119–27. https:// doi. org/ 10. 1111/j. 
1360‑ 0443. 1991. tb018 79.x.

 40. Huang C‑L, Lin H‑H, Wang H‑H. Evaluating screening performances 
of the Fagerstrom tolerance questionnaire, the Fagerstrom test for 
nicotine dependence and the heavy smoking index among Taiwanese 
male smokers. J Clin Nurs. 2008;17(7):884–90. https:// doi. org/ 10. 1108/ 
IMR‑ 09‑ 2014‑ 0304.

 41. Cheah J‑H, Thurasamy R, Memon MA, Chuah F, Ting H. Multigroup analy‑
sis using SmartPLS: step‑by‑step guidelines for business research. Asian J 
Business Res. 2020;10(3):1–19. https:// doi. org/ 10. 14707/ ajbr. 200087.

 42. Ringle, C. M., Wende, S., & Becker, J.‑M. (n.d.). Oststeinbek: SmartPLS [Com‑
puter software]. Retrieved January 18, 2024, from https:// www. smart pls. 
com/

 43. Rigdon EE, Sarstedt M, Ringle CM. On comparing results from CB‑SEM 
and PLS‑SEM: five perspectives and five recommendations. Marketing 
ZFP. 2017;39(3):4–16. https:// doi. org/ 10. 15358/ 0344‑ 1369‑ 2017‑3‑4.

 44. Hair JF, Risher JJ, Sarstedt M, Ringle CM. When to use and how to report 
the results of PLS‑SEM. Eur Bus Rev. 2019;31(1):2–24. https:// doi. org/ 10. 
1108/ EBR‑ 11‑ 2018‑ 0203.

 45. Sarstedt, M., Ringle, C. M., & Hair, J. F. (2017). Partial Least Squares Struc‑
tural Equation Modeling. In C. Homburg, M. Klarmann, & A. E. Vomberg 
(Eds.), Handbook of Market Research (pp. 1–47). Springer International 
Publishing. https:// doi. org/ 10. 1007/ 978‑3‑ 319‑ 05542‑8_ 15‑2

 46. Hair JF, Ringle CM, Sarstedt M. PLS‑SEM: Indeed a Silver Bullet. J Mark 
Theory Prac. 2011;19(2):139–52. https:// doi. org/ 10. 2753/ MTP10 69‑ 66791 
90202.

 47. Nunkoo R, Teeroovengadum V, Ringle CM, Sunnassee V. Service quality 
and customer satisfaction: The moderating effects of hotel star rating. 
Int J Hospitality Manage. 2020;91:102414. https:// doi. org/ 10. 1016/j. ijhm. 
2019. 102414.

 48. Rigdon EE. Rethinking partial least squares path modeling: in praise of 
simple methods. Long Range Plann. 2012;45(5–6):341–58. https:// doi. 
org/ 10. 1016/j. lrp. 2012. 09. 010.

 49. Hair JF, Hult GTM, Ringle CM, Sarstedt M, Thiele KO. Mirror, mirror on the 
wall: A comparative evaluation of composite‑based structural equation 
modeling methods. J Acad Mark Sci. 2017;45(5):616–32. https:// doi. org/ 
10. 1007/ s11747‑ 017‑ 0517‑x.

 50. Hair J, Sarstedt M, Ringle C, Gudergan S. Advanced Issues in Partial Least 
Squares Structural Equation Modeling. 2017.

 51. Ringle Sarstedt, Straub. Editor’s Comments: A Critical Look at the Use of 
PLS‑SEM in “MIS Quarterly.” MIS Quarterly. 2012;36(1):iii–xiv. https:// doi. 
org/ 10. 2307/ 41410 402.

 52. Faul F, Erdfelder E, Buchner A, Lang A‑G. Statistical power analyses using 
G*Power 3.1: Tests for correlation and regression analyses. Behav Res 
Methods. 2009;41(4):1149–60. https:// doi. org/ 10. 3758/ BRM. 41.4. 1149.

 53. Hair J, Hult G. T. M, Ringle C, Sarstedt M. A Primer on Partial Least Squares 
Structural Equation Modeling (PLS‑SEM). 2022.

 54. Henseler J, Ringle CM, Sarstedt M. Testing measurement invariance of 
composites using partial least squares. Int Mark Rev. 2016;33(3):405–31. 
https:// doi. org/ 10. 1108/ IMR‑ 09‑ 2014‑ 0304.

 55. Rigdon, E. E., Ringle, C. M., & Sarstedt, M. (2010). Structural modeling of 
heterogeneous data with partial least squares. In N. K. Malhotra (Ed.), 
Review of Marketing Research (Vol. 7, pp. 255–296). Emerald Group Pub‑
lishing Limited. https:// doi. org/ 10. 1108/ S1548‑ 6435(2010) 00000 07011

 56. Rigdon, E. E., Ringle, C. M., Sarstedt, M., & Gudergan, S. P. (2011). Assessing 
Heterogeneity in Customer Satisfaction Studies: Across Industry Similari‑
ties and within Industry Differences. In M. Sarstedt, M. Schwaiger, & C. R. 
Taylor (Eds.), Advances in International Marketing (Vol. 22, pp. 169–194). 
Emerald Group Publishing Limited. https:// doi. org/ 10. 1108/ S1474‑ 
7979(2011) 00000 22011

 57. Schloderer MP, Sarstedt M, Ringle CM. The relevance of reputation in the 
nonprofit sector: The moderating effect of socio‑demographic charac‑
teristics: Relevance of reputation in the nonprofit sector. Int J Nonprofit 
Volunt Sect Mark. 2014;19(2):110–26. https:// doi. org/ 10. 1002/ nvsm. 1491.

 58. Hair, J. F., Babin, B. J., Anderson, R. E., & Black, W. C. (2019). Multivariate 
Data Analysis (8th Edition). Cengage Learning. https:// prod. cenga geasia. 
com/ title/ defau lt/ detail? isbn= 97814 73756 540

 59. Chin W, Marcoulides G. The partial least squares approach to structural 
equation modeling. Mod Methods Bus Res. 1998;295(2):295–336.

https://doi.org/10.3389/fpsyt.2023.1044929
https://doi.org/10.3389/fpsyt.2023.1044929
https://doi.org/10.16168/j.cnki.issn.1002-9982.2015.12.016
https://doi.org/10.16168/j.cnki.issn.1002-9982.2015.12.016
https://doi.org/10.1080/10810730802412222
https://doi.org/10.3390/ijerph13010118
https://doi.org/10.3390/ijerph192214765
https://doi.org/10.3390/children9091412
https://doi.org/10.1111/j.1360-0443.2011.03674.x
https://doi.org/10.1111/j.1360-0443.2011.03674.x
https://doi.org/10.1080/10826084.2020.1846195
https://www.chinacdc.cn/jkzt/sthd_3844/slhd_12885/202203/t20220316_257757.html
https://www.chinacdc.cn/jkzt/sthd_3844/slhd_12885/202203/t20220316_257757.html
https://tuhi.tsinghua.edu.cn/index.html
https://doi.org/10.1093/her/17.6.750
https://doi.org/10.1093/her/17.6.750
https://doi.org/10.1111/j.1365-2702.2009.02827.x
https://doi.org/10.1111/j.1365-2702.2009.02827.x
https://doi.org/10.1108/IMDS-10-2015-0449
https://doi.org/10.1016/j.drugalcdep.2012.07.012
https://doi.org/10.1016/j.drugalcdep.2012.07.012
https://doi.org/10.1093/eurpub/ckw105
https://doi.org/10.1093/ntr/ntx092
https://doi.org/10.1093/ntr/ntr137
https://doi.org/10.1016/0376-8716(94)90158-9
https://doi.org/10.1016/0376-8716(94)90158-9
https://doi.org/10.1016/j.addbeh.2017.09.005
https://doi.org/10.1111/j.1360-0443.1991.tb01879.x
https://doi.org/10.1111/j.1360-0443.1991.tb01879.x
https://doi.org/10.1108/IMR-09-2014-0304
https://doi.org/10.1108/IMR-09-2014-0304
https://doi.org/10.14707/ajbr.200087
https://www.smartpls.com/
https://www.smartpls.com/
https://doi.org/10.15358/0344-1369-2017-3-4
https://doi.org/10.1108/EBR-11-2018-0203
https://doi.org/10.1108/EBR-11-2018-0203
https://doi.org/10.1007/978-3-319-05542-8_15-2
https://doi.org/10.2753/MTP1069-6679190202
https://doi.org/10.2753/MTP1069-6679190202
https://doi.org/10.1016/j.ijhm.2019.102414
https://doi.org/10.1016/j.ijhm.2019.102414
https://doi.org/10.1016/j.lrp.2012.09.010
https://doi.org/10.1016/j.lrp.2012.09.010
https://doi.org/10.1007/s11747-017-0517-x
https://doi.org/10.1007/s11747-017-0517-x
https://doi.org/10.2307/41410402
https://doi.org/10.2307/41410402
https://doi.org/10.3758/BRM.41.4.1149
https://doi.org/10.1108/IMR-09-2014-0304
https://doi.org/10.1108/S1548-6435(2010)0000007011
https://doi.org/10.1108/S1474-7979(2011)0000022011
https://doi.org/10.1108/S1474-7979(2011)0000022011
https://doi.org/10.1002/nvsm.1491
https://prod.cengageasia.com/title/default/detail?isbn=9781473756540
https://prod.cengageasia.com/title/default/detail?isbn=9781473756540


Page 14 of 14Zhang et al. BMC Public Health         (2024) 24:1812 

 60. Fornell C, Larcker DF. Evaluating structural equation models with unob‑
servable variables and measurement error. J Mark Res. 1981;18(1):39–50. 
https:// doi. org/ 10. 2307/ 31513 12.

 61. Anderson JC, Gerbing DW. Structural equation modeling in prac‑
tice: A review and recommended two‑step approach. Psychol Bull. 
1988;103(3):411–23. https:// doi. org/ 10. 1037/ 0033‑ 2909. 103.3. 411.

 62. Becker, J.‑M., Rai, A., Georgia State University, Ringle, C. M., Hamburg Uni‑
versity of Technology, University of Newcastle, Völckner, F., & University of 
Cologne. Discovering unobserved heterogeneity in structural equation 
models to avert validity threats. MIS Quarterly. 2013;37(3):665–94. https:// 
doi. org/ 10. 25300/ MISQ/ 2013/ 37.3. 01.

 63. Fakfare P. Influence of service attributes of food delivery application 
on customers’ satisfaction and their behavioural responses: The IPMA 
approach. Int J Gastronomy Food Sci. 2021;25:100392. https:// doi. org/ 10. 
1016/j. ijgfs. 2021. 100392.

 64. Slack N. The importance‑performance matrix as a determinant of 
improvement priority. Int J Oper Prod Manage. 1994;14(5):59–75. https:// 
doi. org/ 10. 1108/ 01443 57941 00568 03.

 65. Zheng, P., Huang, X., Fu, W., Li, H., Yang, Y., Fu, H., Ding, D., & Chapman, S. 
(2018). Why are male Chinese smokers unwilling to quit? ‑ A cross‑
sectional study on smoking rationalization and intention to quit. Tob. 
Induced Dis. 16(1). https:// doi. org/ 10. 1136/ bmjop en‑ 2018‑ 025285

 66. Yang XY, Kelly BC, Yang T. The influence of self‑exempting beliefs and 
social networks on daily smoking: A mediation relationship explored. 
Psychol Addic Behav. 2014;28(3):921–7. https:// doi. org/ 10. 1037/ a0037 
176.

 67. Dillard AJ, McCaul KD, Klein WMP. Unrealistic optimism in smokers: impli‑
cations for smoking myth endorsement and self‑protective motivation. J 
Health Commun. 2006;11(sup001):93–102. https:// doi. org/ 10. 1080/ 10810 
73060 06373 43.

 68. Lee WB, Fong GT, Zanna MP, Borland R, Omar M, Sirirassamee B. Regret 
and rationalization among smokers in Thailand and Malaysia: Findings 
from the International Tobacco Control Southeast Asia Survey. Health 
Psychol. 2009;28(4):457–64. https:// doi. org/ 10. 1037/ a0014 669.

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

https://doi.org/10.2307/3151312
https://doi.org/10.1037/0033-2909.103.3.411
https://doi.org/10.25300/MISQ/2013/37.3.01
https://doi.org/10.25300/MISQ/2013/37.3.01
https://doi.org/10.1016/j.ijgfs.2021.100392
https://doi.org/10.1016/j.ijgfs.2021.100392
https://doi.org/10.1108/01443579410056803
https://doi.org/10.1108/01443579410056803
https://doi.org/10.1136/bmjopen-2018-025285
https://doi.org/10.1037/a0037176
https://doi.org/10.1037/a0037176
https://doi.org/10.1080/10810730600637343
https://doi.org/10.1080/10810730600637343
https://doi.org/10.1037/a0014669

	Breaking down barriers: rationalisations and motivation to stop among Chinese male smokers under cigarette dependence
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Participants and procedure
	Measures
	Smoking rationalisation beliefs
	Motivation to stop smoking
	The Fagerström Test for Cigarette Dependence

	Data analysis
	Data cleaning and exclusion
	Partial least squares analysis


	Results
	Sample profile and groups
	Measurement model assessment
	Structural model assessment
	Multigroup analysis (MGA)
	Importance-performance map analysis (IPMA)

	Discussion
	Limitations and implications

	Conclusions
	Acknowledgements
	References


