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Abstract
Objective This study explored the relationship between smokers’ health literacy, knowledge of smoking hazards, and 
their intention to quit.

Methods Based on data from the 2019 Health Literacy and Tobacco Use Surveillance among residents of a city in 
Zhejiang Province, 1120 male smokers were screened. Differential tests were used to analyze whether smokers with 
varying levels of health literacy and knowledge about smoking hazards differed in their intention to quit smoking and 
the intensity of their intention. A multi-factor logistic regression model was constructed to explore the extent of these 
differences.

Results Only 24.8% of smokers had higher health literacy. Among smokers, those with an intention to quit had a 
higher health literacy level compared to those without such intention (32.7% vs. 17.0%, p < 0.001). Health literacy 
levels did not differ significantly between groups with different intensity of intention to quit (34.2% vs. 31.9% vs. 
30.1%, p = 0.435). About 48.7% of the smokers a higher level of knowledge about smoking hazards. It was more 
prevalent in the intent to quit group compared to the no intent to quit group (54.0% vs. 43.4%, p < 0.001), and the 
low intent to quit group had lower knowledge compared to the moderate and high intent to quit groups (49.1% vs. 
56.6% vs. 63.4%, p = 0.011). After adjusting for other influences, smokers with lower health literacy were less likely to 
have intention to quit (OR = 0.659, p = 0.016). And the association between knowledge about smoking hazards and 
whether smokers have the intention to quit is no longer significant, but it significantly affects the intensity of the 
intention to quit among smokers who already have the intention (OR = 0.623, p = 0.005).
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Background
Smoking is a globally recognized health-risk behav-
ior that causes death, disease, and disability. In 2019, 
7.69  million deaths and 200  million disability-adjusted 
life years (DALYs) were attributed to tobacco use, with 
men accounting for 80% of smoking-attributable deaths 
[1]. In the 2019 Global Burden of Disease study, smok-
ing was ranked the top risk factor of mortality in men 
[2]. Tobacco use is even more severe in China, where 
the 2018 China Adult Tobacco Survey (GATS) results 
showed that the adult smoking rate in China was 26.6% 
and the number of smokers was as high as 308  million 
[3]. Tobacco use is a public health issue that must be 
closely monitored, both in China and worldwide.

Motivating smokers to quit smoking is important for 
reducing the prevalence of smoking and the associated 
harm. In China, the intention to quit smoking remains 
low among current smokers, with only 16.1% of smokers 
planning to quit or considering quitting within the next 
12 months according to a 2018 national survey [3]. Theo-
ries related to behavior change suggest that the intention 
to change is an important stage in the behavioral change 
process [4, 5]. The lack of intention to quit is one of the 
major barriers to smoking cessation among Chinese 
smokers, and identifying the factors that affect the inten-
tion to quit is important for tobacco control. In addi-
tion to demographic factors, such as gender [6], age [7], 
race [8], education [9], and employment [10], social fac-
tors, such as smoke-free legislation [11], family smoking 
restraints [12], and other related factors, such as nicotine 
dependence [13], advice from doctors [14], and media 
interventions [15] may be influential factors in the inten-
tion to quit. Although current studies have addressed an 
increasing number of factors relating to the intention 
to quit smoking, few have examined health literacy and 
smoking hazard knowledge as independent influences on 
the intention to quit smoking.

Health literacy is defined as the skills that enable indi-
viduals to obtain, understand, appraise, and use informa-
tion to make decisions and take actions that will have an 
impact on health status [16]. Lower health literacy is an 
important risk factor that can compromise health behav-
iors and outcomes, such as daily exercise [17, 18], dietary 
habits [19], chronic diseases [20], and self-rated health 
status [21]. The Chinese Citizen Health Literacy Ques-
tionnaire is used to measure health literacy in China. In 
2020, the average health literacy level of Chinese resi-
dents was 23.15%, and more than 3/4 of the residents 

had lower health literacy [22]. The lack of health literacy 
is particularly prevalent among lower social classes [23], 
and low education levels, low income, and low occupa-
tional status are characteristics not only of most people 
who lack health literacy, but also of many smokers, 
meaning that low health literacy levels and higher smok-
ing rates often coexist in the same population. Previ-
ous research has demonstrated a significant association 
between health literacy and smoking-related behaviors 
and outcomes. Smokers with better health literacy were 
more likely to attempt to quit [24] and were significantly 
less likely to relapse following cessation treatment [25]. 
Although there is limited research on the direct asso-
ciation between health literacy and the intention to 
quit, available studies have demonstrated an association 
between health literacy and factors that influence the 
intention to quit. For example, Stewart demonstrated sig-
nificant associations between health literacy and nicotine 
dependence, smoking risk perceptions [26]. Furthermore, 
nicotine dependence and smoking risk perceptions have 
been identified as important influences on the intention 
to quit [27, 28]. Therefore, it is reasonable to believe that 
health literacy may significantly influence the intention 
to quit smoking. Of note, there is only one smoking-
related question in the questionnaire commonly used to 
measure health literacy in China. Hence, this study added 
knowledge of smoking hazards as a measure of smokers’ 
awareness of smoking hazards. He et al. found that smok-
ing hazard knowledge was related to the intention to quit 
[14], but that study did not examine the strength of the 
intention to quit.

Measures of behavioral intention usually include a 
valence and an extremity, with valence being used to dis-
tinguish between intenders and non-intenders, and an 
extremity distinguishing between the strength of inten-
tion (i.e., general intention and strong intention) [29, 
30]. Behavioral intention is an important predictor of 
behaviors, but many researchers have found that inten-
tion does not explain all the differences in behaviors. 
This is referred to as the “intention-behavior gap” [29, 
31]. The strength of intention can influence this gap to 
some extent, and a stronger intention is usually a better 
predictor of behavioral change which tends to narrow 
the intention-behavior gap. To study the intention to quit 
smoking, we should consider not only whether smokers 
intend to quit but also the intensity of their intention to 
quit. This study aimed to explore the effects of health lit-
eracy and knowledge of smoking hazards on the intention 

Conclusion General health literacy may play a role in facilitating smokers’ progression from the stage of no intent to 
quit to one of intent to quit, but a more specific understanding of the harms of smoking may be needed to increase 
the strength of intent to quit.
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to quit smoking and its intensity. Identifying additional 
intervening factors associated with the intention to quit 
is important for the development and implementation of 
effective cessation measures.

Methods
Respondent
This study included smokers, aged 15–69 years, in a 
city of Zhejiang Province in the 2019 Health Literacy 
and Tobacco Use Surveillance. Only male smokers were 
included in the analysis because the female smokers’ 
sample size was too small, with only six female smokers. 
The survey was conducted from May to September 2019. 
Permanent residents who had lived at the survey site for 
a cumulative period of more than six months during the 
year prior to the start of the survey were included, except 
for those who lived collectively in hospitals, dormitory 
rooms, nursing homes, and other institutional places.

Sampling method
This survey was initially conducted as part of the Health 
Literacy Monitoring Program of Zhejiang Province, 
and its main purpose was to investigate the health lit-
eracy rate of the residents. According to the formula 
n =

zα/2
2∗p∗(1−p)

δ2
∗ deff , which includes α = 0.05, p = 24.39% 

as the city’s residents’ health literacy rate in 2018, 
δ = 0.02, and deff = 2, it can be inferred that n = 3544. Con-
sidering the requirement of a sample size of not less than 
640 people per county as stipulated in the Health Lit-
eracy Monitoring Program of Zhejiang Province and the 
possibility of the existence of invalid questionnaires, we 
finally decided to collect 680 samples per county. There 
are seven counties in the city and the total sample size 
is 4760. Using a multi-stage stratified sampling method, 
four streets (or townships) were randomly selected from 
each of the city’s seven counties, two communities (or vil-
lages) were selected for each sample street (or township), 
85 households were selected for each community (or vil-
lage), and one residential population, aged 15–69 years, 
was selected for each household as the survey target. If 
there is a refusal to take the survey, other households in 
that community (or village) will be selected to fill in until 
85 are completed. After excluding 50 smokers who did 
not know whether they intended to quit smoking, 1120 
male current smokers (hereafter, referred to as smokers) 
were included in the analysis sample.

Statistical method
Statistical analysis was performed using SPSS, version 
22.0 (IBM Corp., Armonk, NY, USA). The basic charac-
teristics of the samples were expressed as composition 
ratios (%), as all variables were categorical. The chi-square 
test was used to test for differences between groups of 
dichotomous variables, and the Mann-Whitney U test 

or Kruskal-Wallis H test was used to test for differences 
between groups of ordered categorical variables. Dichot-
omous and ordered logistic regression models were used 
to analyze the effects of health literacy and knowledge of 
smoking hazards on the intention to quit and the inten-
sity of the intention to quit smoking, respectively. The 
test level for each hypothesis was set at α = 0.05.

Questionnaire content and assignment criteria
The questionnaire included basic demographic data, 
health literacy information, and the tobacco use survey. 
The tobacco use survey included current smoking status, 
knowledge of smoking hazards, and the intention to quit 
smoking. The health literacy of smokers was investigated 
using the National Health Literacy Questionnaire, pre-
pared by the National Health Commission of the Peo-
ple’s Republic of China, which was designed by public 
health, health education, and clinical medicine experts. 
The questionnaire has an overall Cronbach’s alpha of 
0.95 and a Spearman-Brown coefficient of 0.94 [32]. The 
total score of the questionnaire was 66 points. A score of 
80% (53 points) or more of the total score was considered 
high health literacy, and a score of less than 53 points was 
considered low health literacy [33]. Questions on knowl-
edge of smoking hazards included the diseases caused by 
smoking and secondhand smoke. The intention to quit 
smoking was divided into two categories: those who cur-
rently intended to quit smoking and those who did not 
intend to quit smoking currently. To further explore the 
factors influencing the intensity of the intention to quit, 
smokers with the intention to quit were divided into 
three levels of intention intensity according to the length 
of time until cessation. The specific variable names and 
assignment criteria are shown in Table 1.

Results
General respondent characteristics
Of the 1120 male smokers, the middle-aged group, 
aged 40–59 years, accounted for the largest proportion 
(52.3%), followed by the elderly group, aged 60–69 years 
(28%), and the lowest proportion was the 18–39 years age 
group (19.6%). The education level of most respondents 
was junior high school and below, accounting for 69.2% 
of all smokers. Most smokers worked as farmers, labor-
ers, and other manual workers, accounting for 57.6%. 
Rural smokers accounted for 57.9% and a significant pro-
portion of smokers were married (95.7%). 69.1% of smok-
ers think they are healthy. Referring to previous studies 
that categorized smokers’ smoking levels [34], it was 
found that 55.8% of smokers had a moderate/heavy daily 
smoking level (> 10 cigarettes per day). Of all 1120 smok-
ers, 24.8% demonstrated a high health literacy and 48.7% 
scored 6 points on the knowledge of smoking hazards. 
Moreover, there were significant differences in smokers’ 
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knowledge of different smoking hazards. Smokers were 
least aware that smoking causes stroke and heart dis-
ease, and that secondhand smoke causes heart disease in 
adults, with knowledge rates of 63.4%, 59.5%, and 66.6%, 
respectively. Conversely, approximately 90% of the smok-
ers were aware that smoking and secondhand smoke can 
cause lung cancer in adults and lung disease in children.

A total of 49.64% of all smokers had an intention to 
quit, and the population characteristics were different 
between the group with and without an intention to quit. 
Compared to the group with no intention to quit, the 
group with intention to quit had a higher proportion of 
smokers under 60 years of age, with a high school educa-
tion or higher, engaged in non-manual labor occupations, 
and classified as non-daily(occasional smokers) or light-
daily smokers( ≦ 10 cigarettes per day). The proportion 
of smokers with higher health literacy and knowledge 
of smoking hazards was greater in the group intending 
to quit compared to the group with no intention to quit 
(32.7% vs. 17.0%, p < 0.001;54.0% vs. 43.4%, p < 0.001). No 
significant differences were observed among individuals 
with different intentions to quit smoking in terms of resi-
dential location (urban or rural), marital status, and self-
assessed health status in this sample (Table 2).

The effects of health literacy and knowledge of smoking 
hazards on the intention to quit Smoking
Multifactorial binary logistic regression analysis was used 
to understand the relationship between health literacy, 
knowledge of smoking hazards, and intention to quit 
smoking. The regression model was constructed using 
health literacy and knowledge of smoking hazards as 
independent variables and intention to quit as dependent 
variables, while controlling for age, education, occupa-
tion, and smoking level, which are confounding factors 
that may affect smokers’ intention to quit. The model 
passed the Hosmer - Lemeshow Test (p = 0.752).

The regression model results in Table  3 showed that 
there was a significant association between health 

literacy and the intention to quit. After controlling for 
other factors, smokers with low health literacy were less 
likely to have intention than those with high health liter-
acy (OR = 0.659, p = 0.016), but the effect of knowledge of 
smoking hazards on intention to quit was no longer sig-
nificant (OR = 0.780, p = 0.057).

Differences in the intensity of the intention to quit 
Smoking among different populations
The intention to quit can be further classified into differ-
ent intensities depending on when the individual plans 
to quit. In this study, the intention to quit smoking was 
used as an ordered categorical variable, and the Mann-
Whitney U or Kruskal-Wallis H test was used to compare 
whether the intensity of the intention to quit smoking dif-
fered across groups with different health literacy levels.

The results in Table  4 show that the intensity of the 
intention to quit did not differ significantly among 
those with different levels of health literacy (Z=-0.781, 
p = 0.435). However, smokers who did not answer all six 
smoking hazard questions correctly had a significantly 
lower intensity of intention to quit than smokers who 
answered all six questions correctly (Z=-2.536, p = 0.011). 
Moreover, there were significant differences in the inten-
sity of the intention to quit those with different edu-
cational levels (H = 7.832, p = 0.050) and smoking level 
(H = 12.851, p = 0.002).

The effect of knowledge of smoking hazards on the 
intensity of the intention to quit Smoking
To further validate the associations between the knowl-
edge of smoking harm and the intention to quit found in 
Table 4, this study used a multifactorial ordered logistic 
regression analysis with knowledge of smoking hazards 
as the independent variable and intention to quit as the 
dependent variable, while controlling for educational lev-
els and smoking level, which may have an effect on the 
intensity of the intention to quit (Table 5).

Table 1 Variable definitions and assignment criteria
Variable Definition and assignment
Health literacy 1=“score ≥ 53”;0=“score < 53”

Knowledge of smoking hazards 1=“score = 6”;0=“score < 6”

 Smoking can cause stroke 1=“yes”;0=“no/not sure”
the total score for each question is the score of the respondents’ knowledge of smoking 
hazards, with a score range of 0–6

 Smoking can cause heart disease

 Smoking can cause lung cancer

 Secondhand smoke can cause heart disease in adults

 Secondhand smoke can cause lung disease in children

 Secondhand smoke can cause lung cancer in adults

Intention to quit smoking 1="Ready to quit smoking within a month/Ready to quit smoking within 12 months/Will 
quit smoking, but not within 12 months”;0= “Don’t want to quit smoking”

Intensity of intention to quit smoking 1=“Will quit smoking, but not within 12 months”;2=“Ready to quit smoking within 12 
months”3= “Ready to quit smoking within a month”
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Characteristics Total sample (%, 
n = 1120)

No intention to quit 
smoking (%, n = 564)

Intention to quit smok-
ing (%, n = 556)

p-
value

Age(years)
 18–39 19.6 10.5 29 < 0.001

 40–59 52.3 53.9 50.7

 60–69 28 35.6 20.3

Education level
 Illiterate or elementary school 31.3 36.7 25.7 < 0.001

 Junior high school 37.9 40.6 35.1

 High school 16 13.5 18.5

 College or above 14.9 9.2 20.7

Occupation
 Agriculture 26.9 30.7 23 < 0.001

 Factory or manual 30.7 32.6 28.8

 Office, student, or other non-manual 17.9 13.1 22.7

 Public sectors 9 5.9 12.2

 Other 15.5 17.7 13.3

Region
 Rural 57.9 60.6 55.2 0.066

 Urban 42.1 39.4 44.8

Marital status
 Not married 4.3 5 3.6 0.259

 Married 95.7 95 96.4

Self-reported good health
 No 30.9 31 30.8 0.921

 Yes 69.1 69 69.2

Smoking level
 Non-daily 10.8 6.6 15.1 < 0.001

 Light daily 33.4 27.7 39.2

 Moderate/Heavy daily 55.8 65.8 45.7

Health literacy
 Lower 75.2 83 67.3 < 0.001

 Higher 24.8 17 32.7

Knowledge of smoking hazards
 Lower 51.3 56.6 46 < 0.001

 Higher 48.7 43.4 54

Conditions smoking causes*
 Stroke

  No 36.6 43.4 29.7 < 0.001

  Yes 63.4 56.6 70.3

 Heart attack

  No 40.5 46.5 34.5 < 0.001

  Yes 59.5 53.5 65.5

 Lung cancer

  No 8.9 13.5 4.3 < 0.001

  Yes 91.1 86.5 95.7

Conditions secondhand smoke causes*
 Heart diseases in adults

  No 33.4 39.4 27.3 < 0.001

  Yes 66.6 60.6 72.7

 Lung illnesses in children

  No 11.9 16.3 7.4 < 0.001

  Yes 88.1 83.7 92.6

 Lung cancer in adults

Table 2 General respondent characteristics
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Parallelism test results showed that the model satis-
fied parallelism (p = 0.070), and thus, could be analyzed 
using ordered logistic regression. The results of the like-
lihood ratio test show that the overall model is statisti-
cally significant. After controlling for educational level 
and smoking level, the intensity of the intention to quit 
was still lower among smokers with partial knowledge 
of smoking hazards than those with complete knowl-
edge (OR = 0.623, p = 0.005). We also found that smokers 
with no schooling or only primary schooling (OR = 2.440, 
p < 0.001) and middle school (OR = 1.704, p = 0.024) had a 
higher intention to quit than those with college or higher 
education experience. Moreover, the smoking level was 
found to have a significant impact on smokers’ inten-
tions to quit. Specifically, non-daily smokers (OR = 2.059, 
p = 0.003) and light daily smokers (OR = 1.980, p < 0.001) 

demonstrated stronger intentions to quit smoking as 
compared to moderate/heavy daily smokers.

Discussion
This study explored the relationship between smokers’ 
health literacy, knowledge of smoking hazards, and their 
intention to quit. Our findings suggest that smokers with 
lower health literacy were less likely to have a desire to 
quit smoking (OR = 0.659, p = 0.016). There was no sig-
nificant association observed between health literacy and 
the intensity of their intention to quit smoking. Knowl-
edge of the hazards of smoking was significantly higher 
in the group with intent to quit than in the group with-
out intent to quit. Nonetheless, after adjusting for other 
confounding factors, the previously observed significant 
effect of knowledge on smokers’ intention to quit became 
statistically insignificant (OR = 0.780, p = 0.057). How-
ever, it did have a significant influence on the intensity of 
intention to quit among smokers who had the intention 
to quit (OR = 0.623, p = 0.005).

Smokers with higher health literacy are more likely to have 
intentions to quit
As the definition of health literacy suggests, it represents 
the ability of smokers to access and understand health 
information and services, and to use them to maintain 
and promote their health. This study found that smok-
ers with lower health literacy were less likely to have an 
intention to quit smoking (OR = 0.659, p = 0.015). This 
lack of health literacy may result in smokers not knowing 
where to access scientific cessation information or ser-
vices. Even when they have access to these, the smokers 
may not understand the information correctly, or believe 
health rumors because of their lack of knowledge. Studies 
have shown that people with low health literacy are more 
likely to trust health information from television, social 
media, and friends, rather than healthcare professionals 
[35]. Health information from general sources, such as 
television and social media, tends to be of lower qual-
ity and may even be rumors, in contrast to professional 
advice [36, 37]. This tobacco myths may prevent smokers 
from understanding the dangers of smoking, thus reduc-
ing the likelihood of their intention to quit.

In addition, research has found that low health liter-
acy can lead to low self-efficacy [38], and self-efficacy is 
one of the factors that influences smokers’ motivation to 

Table 3 Logistic regression analysis of the intention to quit 
smoking(n = 1120)
Variable Odds ratio (95%CI) p-value
Health literacy
 Lower 0.659(0.469–0.925) 0.016

 Higher 1(ref )

Knowledge of smoking hazards
 Lower 0.780(0.605–1.007) 0.057

 Higher 1(ref )

Age
 18~39 3.529(2.206–5.645) < 0.001

 40~59 1.631(1.186–2.241) 0.003

 60~69 1(ref )

Education level
 Illiterate or elementary school 1.160(0.654–2.057) 0.612

 Middle school 1.009(0.606–1.681) 0.972

 High school 1.020(0.623–1.672) 0.936

 College or above 1(ref )

Occupation
 Agriculture 1.308(0.872–1.962) 0.194

 Factory or manual 1.225(0.829–1.808) 0.308

 Office, student, or non-manual 1.418(0.886–2.269) 0.146

 Public sectors 1.632(0.916–2.907) 0.097

 Other 1(ref )

Smoking level
 Non-daily 2.851(1.842–4.415) < 0.001

 Light daily 1.656(1.254–2.186) < 0.001

 Moderate/Heavy daily 1(ref )

 Hosmer and Lemeshow Test p = 0.752

Characteristics Total sample (%, 
n = 1120)

No intention to quit 
smoking (%, n = 564)

Intention to quit smok-
ing (%, n = 556)

p-
value

  No 11.9 16.5 7.2 < 0.001

  Yes 88.1 83.5 92.8
*"Conditions smoking causes” and “Conditions secondhand smoke causes” were the two components of “Knowledge of smoking hazards” that were combined as 
“Knowledge of smoking hazards” in subsequent regression analyses

Table 2 (continued) 
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quit smoking [39]. This may also explain the reason why 
health literacy affects smoking cessation intention.

This survey found that the overall health literacy level 
of current smokers was low at approximately 24.8%. In 
particular, the health literacy level of smokers who do 
not have the intention to quit smoking is only 17.0%. This 
is lower than the average health literacy level of 30% of 
the city’s residents in the same year (2019). However, 
the health literacy level of smokers with the intention to 
quit smoking was higher (approximately 32.7%) than the 
average health literacy level of the city’s residents in the 
same year. These results indicate that the health literacy 
of smokers who do not have the will to quit smoking is 
generally low, and special attention should be paid to tar-
geting this key group when delivering health education.

In the regression model, the effect of knowledge of 
smoking hazards on whether smokers had the intention 
to quit was not significant. This differs from the results of 
previous studies [14], which may be related to the sample 
characteristics and the different variables included in the 
study. The relationship needs to be further explored in 
the future.

Knowledge of smoking hazards has a positive effect on the 
intensity of the intention to quit Smoking
Knowledge of the harm of smoking had a significant 
effect on the intensity of the intention to quit (OR = 0.623, 
p = 0.005). Health literacy influences the presence or 
absence of an intention to quit but does not significantly 
influence the intensity of the intention to quit.

Table 4 Differential analysis of the intensity of the intention to quit smoking
Characteristics Intensity of intention to quit smoking

> 12month ≤ 12month ≤ 1month Mean Rank Z/H p-value
(%, n = 281) (%, n = 182) (%, n = 93)

Heath literacy
 Lower 65.8 68.1 69.9 281.89 -0.781 0.435

 Higher 34.2 31.9 30.1 271.54

Knowledge of smoking hazards
 Lower 50.9 43.4 36.6 261.45 -2.536 0.011

 Higher 49.1 56.6 63.4 293.05

Age
 18~39 30.2 28.0 26.9 271.63 0.675 0.714

 40~59 49.5 50.5 54.8 283.26

 60~69 20.3 21.4 18.3 276.41

Education level
 Illiterate or elementary school 20.6 31.3 30.1 305.53 7.832 0.050

 Middle school 35.9 32.4 37.6 277.27

 High school 20.3 16.5 17.2 265.75

 College or above 23.1 19.8 15.1 258.39

Occupation
 Agriculture 22.4 26.4 18.3 276.82 2.360 0.670

 Factory or manual 27.4 28.6 33.3 287.73

 Office, student, or non-manual 24.9 21.4 18.3 262.44

 Public sectors 11.7 12.6 12.9 284.42

 Other 13.5 11.0 17.2 283.35

Region
 Rural 52.3 62.1 50.5 282.7 -0.751 0.453

 Urban 47.7 37.9 49.5 273.32

Marital status
 Not married 2.5 6.0 2.2 305.23 -0.831 0.406

 Married 97.5 94.0 97.8 277.5

Self-reported good health
 No 31.3 28.0 34.4 279.1 -0.064 0.949

 Yes 68.7 72.0 65.6 278.24

Smoking Level
 Non-daily 14.6 10.4 25.8 298.79 12.851 0.002

 Light daily 33.1 46.7 43.0 298.97

 Moderate/
Heavy daily

52.3 42.9 31.2 254.22
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This result may be due to the fact that health literacy, as 
an individual’s comprehensive ability to understand and 
apply health knowledge and services, provides a general 
cognitive foundation that helps people understand the 
importance of quitting and thus the intention to quit. 
However, because health literacy is comprehensive rather 
than specific, it has less direct relevance to cessation, and 
therefore, may have less impact on the intention inten-
sity and behaviors. Smokers who want to increase their 
intention to quit smoking and eventually take action, 
need to learn more about health issues that are directly 
related to smoking. This knowledge must be specific and 
direct. Providing accurate information to help people 
understand the physical risks and personal and social 
consequences of smoking, may be helpful. In the litera-
ture, there are very few studies that directly examined 
the association between knowledge and the intensity of 
the intention to quit. However, in studies that examined 
attitude strength, which is similar to intention inten-
sity, knowledge is considered a predictor [40]. Luttrell 
explained that knowledge is related to the ability to resist 
persuasion, enhanced attitude stability, and the ability to 
predict future behaviors based on the given attitude [40]. 
Knowledge can also be used to predict the strength of 
intentions given the high correlation between intentions 
and attitudes in the Theory of Planned Behavior [29].

Moreover, this study found that the public is aware that 
smoking and secondhand smoke cause lung cancer. How-
ever, the knowledge that smoking causes stroke and heart 
disease, as well as the cardiac risks of secondhand smoke 
among the general public is still low. This may be due to 
mass media focusing only on the smoking effects on lung 
diseases, while the effects of smoking on other diseases 
are much less publicized. Public awareness relating to the 
harmful effects of smoking should be strengthened. In 
particular, if some smokers are already “immune” to the 

message that “smoking causes lung cancer,“ a new direc-
tion to draw the attention of smokers is necessary.

This study has several limitations. First, this was a 
cross-sectional study, which cannot confirm the causal 
relationship between health literacy, the knowledge of 
smoking hazards, the intention to quit smoking, and the 
intensity of the intention. And the cessation outcomes for 
these 1120 smokers were also not available. In the future, 
further research to verify the causal relationship is war-
ranted. Second, the scope of the knowledge of smoking 
hazards in this study was not comprehensive, but only 
covered stroke, heart disease, and lung disease. Further 
studies should address this by providing comprehensive 
knowledge on smoking, including smoking cessation 
services and anti-smoking regulations. Third, this study 
was only conducted in one city of Zhejiang Province, and 
the results are not necessarily applicable to other prov-
inces. Finally, the intensity of the intention to quit smok-
ing in this study was divided by arbitrary time-frames, 
which may systematically underestimate motivation to 
quit. This is because previous research has shown that 
although most smokers want and intend to quit, they lack 
a specific plan for when they will quit [41]. Therefore, in 
the future, attempts could be made to use other methods 
to categorize smoking cessation intentions to further val-
idate the findings of this study.

Conclusions
In this study, based on the 2019 Health Literacy and 
Tobacco Use Surveillance among residents of a city in 
Zhejiang Province, male current smokers were screened 
to determine the effects of health literacy and the knowl-
edge of smoking harm on the intention to quit and the 
intensity of the intention. The study aimed to increase the 
intention to quit and promote smoking cessation strate-
gies. The main findings of this study are as follows. (1) 
Smokers with higher health literacy are more likely to 
desire to quit. (2) Smokers who have a greater under-
standing of the dangers of smoking may have a stronger 
intention to quit. (3) Smokers’ knowledge of the dangers 
of smoking is still insufficient, especially the knowledge 
that smoking and secondhand smoke can cause stroke 
and heart diseases. Findings from this study suggest 
that general health literacy may play a role in facilitating 
smokers’ progression from the stage of no intent to quit 
to one of intent to quit, but a more specific understand-
ing of the harms of smoking may be needed to increase 
the strength of intent to quit.
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