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Introduction

The prevalence of smoking in China has remained 
alarmingly high since 1996, and smoking is the single 
most important preventable risk factor for mortality in 
China. The Global Adult Tobacco Survey (GATS, 2018) 
(1) reported the smoking rate among Chinese males aged  
≥15 years to be 50.5%. In 2018, 50.9% of non-smoking 

adults in China were subjected to second-hand smoke 
exposure (SHSE) in the workplace, and 44.9% of them were 
exposed to tobacco smoke at home (1). Smoking is one of 
the main causes of male death in Asia. In China, the ratio of 
male ever-smokers continues to increase: among men born 
in or after 1950, 79.4% of those living in urban areas and 
74.3% of those living in rural areas have smoked at some 
point in their lives (2). Parascandola and Xiao (3) found that 

Original Article

The prevalence of smoking in male medical students from 16 
Chinese medical colleges and the associated factors

Xiaohong Yang1,2#, Weizhong Chen2#, Xiaoli Peng2, Changyou Wei2, Junguo Xin2, Jiayang Tang2,  
Jian Chen2, Ziqian Zeng2, Rongsheng Luan1 

1West China School of Public Health, Sichuan University, Chengdu, China; 2School of Public Health, Chengdu Medical College, Chengdu, China

Contributions: (I) Conception and design: X Yang, W Chen, R Luan; (II) Administrative support: R Luan, C Wei, J Chen; (III) Provision of study 

materials: X Yang, W Chen, X Peng, J Xin, J Tang, Z Zeng; (IV) Collection and assembly of data: X Yang, W Chen, X Peng, J Tang; (V) Data 

analysis and interpretation: X Yang, W Chen; (VI) Manuscript writing: All authors; (VII) Final approval of manuscript: All authors.
#These authors contributed equally to this work as co-first authors.

Correspondence to: Rongsheng Luan. West China School of Public Health, Sichuan University, 16#, Section 3, Renmin Nan Lu, Chengdu, 610041, 

China. Email: luan_rs@scu.edu.cn. 

Background: The prevalence of smoking among Chinese medical students in medical colleges is a matter 
of significant concern. This study aimed to explore the prevalence of smoking and the associated factors 
among these students.
Methods: A total of 7,728 students from 16 colleges in 12 provinces were surveyed to measure their 
smoking behaviors, attitudes toward tobacco control, and knowledge about smoking risk. An evaluation of 
campus environment and policy was conducted at the same time. Frequencies were calculated using weighted 
estimators for complex sampling. A two-level logistic regression model was used to assess factors associated 
with current smoking.
Results: The prevalence of smoking among male medical students in the 16 medical colleges was 12.8%. 
Students’ participation in smoking, smoking initiation after school enrollment, and intention-to-quit-
smoking rates may be influenced by their anti-tobacco attitude, the belief that smoking can help to relieve 
stress, their parents’ smoking behaviors, their best friend’s attitude towards smoking and second-hand smoke 
exposure (SHSE), and their awareness of tobacco hazards.
Conclusions: This study provides sufficient evidence to support the implementation of systematic 
intervention strategies to decrease the smoking rate among male medical students. These strategies may 
include tobacco control education, smoking cessation technologies, communication, and the enforcement of 
smoke-free policies to create a tobacco-controlled campus environment.

Keywords: Smoking behavior; Chinese male medical students; influence factors

Submitted Sep 14, 2020. Accepted for publication Nov 14, 2020.

doi: 10.21037/apm-20-2101

View this article at: http://dx.doi.org/10.21037/apm-20-2101

4065

https://crossmark.crossref.org/dialog/?doi=10.21037/apm-20-2101


4055Annals of Palliative Medicine, Vol 9, No 6 November 2020

© Annals of Palliative Medicine. All rights reserved.   Ann Palliat Med 2020;9(6):4054-4065 | http://dx.doi.org/10.21037/apm-20-2101

smoking-related health issues in China have increased over 
the past two decades, and the prevalence of smoking among 
Chinese men has remained high, standing at approximately 
60% in the 1980s with a modest decrease to 52% by 2015. 
In 2013, the number of deaths attributable to smoking in 
China reached 1.59 million, accounting for 17.38% of total 
deaths (4). To curb tobacco use and its associated mortality 
and morbidity, the Chinese government ratified the World 
Health Organization Framework Convention on Tobacco 
Control (WHO FCTC) in 2005 and has introduced a 
series of tobacco control interventions. However, many 
studies have shown that few of these efforts have been  
successful (5), and there is still a large gap between tobacco 
control in China and the requirements of the FCTC (6,7).

Experience in some developed countries, such as the 
United States and the United Kingdom, shows that 
medical professionals can play an important role in tobacco 
control by serving as role models for healthy, non-smoking 
behaviors, promoting anti-smoking to be the social norm, 
and advising patients on quitting smoking (8,9). Notably, 
the smoking rate among doctors is always lower than that 
of the general population (10,11). Because doctors have a 
highly respected professional and social status, their words 
and behaviors have a substantial influence on ordinary 
people, especially their patients. In fact, research has shown 
that advice from medical doctors can effectively help 
patients to make decisions and take actions to quit smoking 
(12-14).

Thus, medical professionals, especially medical students, 
have the greatest potential of any group in society to play 
a key role in tobacco control in China. Successful tobacco 
control interventions and education among medical students 
can improve their knowledge and awareness about tobacco 
use, equip them with the clinical skills needed to control 
tobacco use, mobilize them to assume social leadership 
in the efforts against tobacco use, and help to lower the 
smoking rate among future medical doctors and the general 
population.

Although many studies have described the smoking 
behaviors of Chinese students (15-17), little research 
has been conducted among Chinese medical students 
specifically. The studies that have been carried out 
(18-20) were limited and mostly based on small and 
unrepresentative samples obtained, often from a single city 
or area. Moreover, they did not analyze or provide detailed 
information such as smoking intensity, smoking prevalence 
among student subgroups, or the status of smoking 
initiation and cessation, and the related factors.

The present study aimed to fill this knowledge gap by 
studying the smoking behaviors of Chinese medical students 
at 16 medical universities in 12 provinces in China. The 
surveyed regions and sample size were carefully considered 
to ensure more precise and representative estimations 
of smoking behavior rates. Specifically, our study aimed 
to explore the key factors influencing current smoking 
participation, smoking initiation after school enrollment, 
and intention to quit smoking among medical students. 
To identify students who initiated smoking after entering 
medical school, the respondents were asked about their 
grades and the time of their first cigarette. The findings 
of this study will provide evidence for medical colleges to 
devise effective interventions for tobacco control among 
medical students.

We present the following article in accordance with 
the SURGE reporting checklist (available at http://dx.doi.
org/10.21037/apm-20-2101).

Methods

Study sites and data collection

As shown in Figure 1, our study was conducted in 16 medical 
colleges in 12 provinces throughout China in 2018. These 
medical colleges aimed to create non-smoking medical 
campuses and develop medical leadership in tobacco control 
in China. The study comprised a questionnaire survey of 
medical students, campus environmental observation, and 
an evaluation of anti-tobacco policy at the participating 
schools.

The survey questionnaire was developed based on 
expert discussion and the standard WHO tobacco survey 
questionnaire. Stratified cluster sampling was used to ensure 
these samples were representative for the population. The 
primary sampling unit was class, with 605 students at each 
college selected to be surveyed. The questionnaire survey 
was conducted on the medical campuses. Because in some 
comprehensive universities, first-year medical students often 
live on the main campus rather than the medical campus, 
and fourth- and fifth-year students undertake professional 
internships off campus, only second- and third-year 
undergraduate medical students were interviewed. Given 
that the smoking rate of female students in China is usually 
lower than that of male students (21,22), only male medical 
students were enrolled. Of 7,728 questionnaires distributed, 
7,294 were collected, with a return rate of 94.4%; among the 
7,294 returned questionnaires, 7,169 (98.3%) were valid.

http://dx.doi.org/10.21037/apm-20-2101
http://dx.doi.org/10.21037/apm-20-2101
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Figure 1 Geographical distribution of our survey. Our study involved 16 medical colleges from 12 representative provinces throughout 
China.

The environmental observation included observing 
and recording the number of smokers, cigarette butts, 
and anti-tobacco signs at different sites on campus. This 
information was used to assess college-level SHSE. The 
policy evaluation involved checking and anti-tobacco policy 
and regulation documents at the schools. This information 
was used to define the existence of an anti-tobacco policy at 
a college and to determine the length of its implementation.

All procedures performed in this study involving human 
participants were in accordance with the Declaration of 
Helsinki (as revised in 2013). The study was approved by 
institutional ethics committee of Sichuan University (No.: 
20180412, the registration number of ethics committee) and 
informed consent was taken from all the participants.

Data collection

Smoking status classification
A current smoker is defined as a person who has smoked 
during the past 30 days. Smoking initiation after school 
enrollment referred to the first cigarette smoked by an 
individual after entering college. Intention to quit was 
judged based on the survey subject’s response to the 
question “Are you planning to quit smoking?”.

Individual-level tobacco control variable
Factors which influence smoking behaviors include 
demographic characteristics (e.g., age, gender, race/
ethnicity), knowledge, beliefs and attitude towards smoking, 
and the influence of peers and parents (e.g., their smoking 
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behaviors and attitudes towards smoking). In addition to the 
individual level variables listed above, macro-level factors 
such as anti-tobacco policy, laws, and regulations can also 
influence smoking behavior.

Knowledge of smoking-related health issues
Respondents were asked whether they believed that smoking 
can cause serious diseases such as stroke, heart disease, lung 
cancer, and that second-hand smoke (SHS) can cause serious 
diseases including adult lung cancer, adult heart diseases, and 
pediatric lung diseases among non-smokers.

Anti-tobacco attitudes
The respondents were asked whether they agreed that 
medical students should reject smoking, be anti-tobacco 
role models, and work to persuade the public to quit 
smoking. The responses were scored as 0 = ‘no’ or 1 = ‘yes’. 
The variable attitude was created by calculating the number 
of times the respondents answered ‘yes’ (range = 0–3).

Benefits associated with smoking
The respondents were asked whether they believed smoking 
can bring joy, relieve stress, improve concentration, help 
with social communication, and help them to express their 
personality. The responses were scored as 0 = ‘no’ or 1 = ‘yes’.

Smoking behaviors and attitudes of students’ parents 
and best friends
The respondents were asked about whether their parent 
smoke. The possible responses were ‘none’, ‘only father’, 
‘only mother’, or ‘both’. The respondents were also asked 
“Does your best friend agree with smoking or not?”. The 
possible responses were ‘They completely disagree’, ‘they 
disagree a little’, ‘they have no opinion’, or ‘they agree’. 
School-level tobacco control variable
Time of college’s anti-tobacco policy execution
Details of when anti-tobacco policy was first introduced 
in the participating colleges were collected in the policy 
evaluation. 
Anti-smoking signs
Based on the observational results, the variable signs was 
created to assess the density of anti-smoking signs on 
campus, which was calculated according to the proportion 
of school facilities with anti-tobacco signs divided the total 
number of school facilities investigated.
Tobacco advertisements
The respondents were asked whether they had seen any 
tobacco advertisements or promotions on campus in the 

past month. The corresponding variable created was 
advertisements, and the responses were scored as 0 = ‘no’ or 
1 = ‘yes’.
College classification
The binary variable top college was created to indicate 
whether a college was a top college directly under the 
Ministry of Education.
SHSE
SHSE and students’ smoking behaviors are closely 
interlinked, and higher SHSE may lead to more smoking. In 
particular, college-level SHSE can reflect the enforcement 
status of schools’ anti-tobacco policies, and individual-level 
SHSE can reflect the smoking environment on campus, 
which can directly influence the smoking behaviors of 
students. Therefore, both college-level and individual-level 
SHSE were included as independent variables in this study.

The variable college_SHSE was created to reflect the 
first component calculated by the principal component 
analysis on the following variables: the medians of cigarette 
butts found in teaching buildings, administrative buildings, 
and male dormitories, respectively; the proportion of 
school facilities where cigarette butts were found; and 
the proportion of school facilities where smokers were 
observed.

The variable individual_SHSE was created to record the 
first component calculated by the principal component 
analysis on variables used to assess individual level SHSE. 
The respondents were asked whether they had seen other 
people smoking in the following places during the past  
30  day s :  dormi tory  rooms ,  t e ach ing  bu i ld ings , 
administrative buildings, the school cafeteria, school 
buses, and campus stores. The responses were scored as 0 
= ‘no’ or 1 = ‘yes’. The variable SHSE score was created by 
calculating the number of ‘yes’ responses (range = 0–6). 
The respondents were also asked ‘How often have you seen 
other people smoking on campus or in the classroom during 
the past week?’ The possible responses were ‘0 days’, ‘1– 
2 days’, ‘3–4 days’, '5–6 days’, or ‘every day’. The SHSE 
scores were used to assess individual-level SHSE.
Others
The binary variable access was created to capture the 
response to the question: ‘Is it easy or difficult for you to 
get a cigarette when you want to smoke?’ The categorical 
variable quantity was created to reflect the answer to the 
question ‘How many cigarettes have you smoked on average 
each day during the past 30 days?’ The possible responses 
were ‘<1 cigarette’, ‘1 cigarette’, ‘2–5 cigarettes’, ‘6– 
10 cigarettes’, ‘10–20 cigarettes’, or ‘>20 cigarettes’. The 
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categorical variable fee was created to reflect the answer to 
‘How much have you spent on cigarettes during the past 
30 days?’. The possible responses were ‘<50 Yuan’, ‘51– 
100 Yuan’, ‘101–300 Yuan’, ‘301–500 Yuan’, or ‘>500 Yuan’. 
The binary variable stopped was created to reflect the answer 
to ‘During the past 30 days, have others stopped you when 
you were smoking?’. Finally, the binary variable advice was 
created to reflect the answer to ‘Have you been advised 
to quit smoking during the past 12 months?’. Since only 
smokers were asked the questions above, the corresponding 
variables were only used in the analysis of factors that 
influence students’ intention to quit.

Statistical analysis

A multivariate analysis incorporating the above variables 
was carried out to assess students’ survey responses. Since 
the dependent variables of the three questions above are 
binary and a two-level structure (college-individual) of data 
existed, a two-level logistic regression model was used in 
the analysis. 

Statistical analyses were carried out using SAS software 
(version 9.4 for Windows, SAS Institute, Inc., Cary, NC, 
USA). The inspection level α is set to 0.05 unless otherwise 
specified. The current smoking status of male medical 
students was first described with weighted summary 
statistics. Then, the factors influencing students’ smoking 
behaviors (participation, initiation, and intention to quit) 
were determined using two-level logistic regression models.

Results

Characteristics of questionnaire data

The 7135 medical students in our study had a mean age of 
21.2 years old, and 90.0% of the participants were Han. 
Demographic characteristics of the students surveyed are 
shown in Table 1.

Smoking patterns of medical students

Of all male medical students surveyed in this study, 12.4% 

Table 1 The current smoking rate, smoking initiation rate, and intention-to-quit rate among current smokers according to different demographic 
characteristics

Variable Subgroup n Current smoking rate (%) Smoking initiation rate (%) Intention-to-quit rate (%)

Grade Sophomore 3,720 12.4 53.3 63.0

Junior 3,239 12.7 54.0 61.1

Ethnic group Han 6,441 11.2 52.2 59.9

Hui 196 28.2 66.7 71.5

Tibetan 101 44.4 83.9 75.2

Other 422 17.9 56.9 71.0

Major Clinical 3,919 12.3 52.8 63.8

Public Health 512 18.5 60.7 66.7

Basic Medical 910 13.1 52.2 55.3

Nursing Science 87 19.3 58.8 68.3

Pharmacy 918 13.1 56.1 59.7

Dentistry 264 6.6 47.4 60.9

Other 527 8.8 47.9 49.1

Region Eastern 2,309 5.2 43.6 42.4

Central south 1,150 13.9 58.8 67.2

Northeastern 1,186 10.5 47.3 55.9

Western 2,524 19.7 62.7 67.7
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were self-reported current smokers, among whom 30.7% 
initiated smoking after college enrollment and 25.9% 
claimed to smoke daily. In the preceding 12 months, 
22.4% of ever-smokers had attempted to quit, but only 
4.8% had been successful. Of the current smokers, 62.2% 
indicated an intention to quit. Table 1 shows the rates of 
current smoking, smoking initiation, and intention to quit 
among current smokers according to different demographic 
characteristics.

Multi-level analysis

Analysis of current smoking rates
The current smoking rate was analyzed using a two-level 
logistic model, and the results are presented in Table 2.

As shown in Table 2, ethnic group and region were 
significantly correlated with current smoking rates. The 
smoking rates of students from ethnic minorities, especially 
Hui and Tibetan students, were higher than that in the 
Han population (OR =2.24 and OR =2.84, respectively). 
The smoking rate among students in medical colleges in 
central and western China was higher than that of students 
in colleges in eastern China (OR =1.75 and OR =1.80, 
respectively). Such regional differences may be caused by 
the imbalanced development between eastern and western 
China. 

Beliefs and attitudes related to smoking were also found 
to be correlated with students’ current smoking status. 
Students who held a positive anti-tobacco attitude were 
less likely to be current smokers (OR =0.69). The smoking 
rate among students who agreed that smoking can relieve 
pressure was higher than that of students who disagreed 
(OR =1.41). The smoking rate of students who agreed that 
smoking can help express their personality was lower than 
that of the students who disagreed (OR =0.67).

The smoking behavior of students’ parents and the 
attitude of their best friend towards smoking were found 
to significantly affect students’ current participation in 
smoking. Compared with students whose parents did not 
smoke, students who had a father or both parents who 
smoked were more likely be smokers (OR =1.33 and OR 
=2.68, respectively). Students whose best friends approved 
of smoking were also found to be more likely to be a current 
smoker (OR =1.57). Additionally, students who had higher 
individual-level SHSE were more likely to be current 
smokers (OR =1.47). This can be explained by the fact that 
a heavy smoking environment (strong SHSE) may lead to a 
high probability of smoking.

Analysis of smoking initiation
Smoking initiation (initiated smoking before or after 
school enrollment) was analyzed with a two-level logistic 
model with controlling for all related explanatory variables 
mentioned earlier. In this analysis, 5,339 students were 
nonsmokers before school enrollment, and 557 of them 
had started smoking after enrollment. These results are 
presented in Table 3.

As shown in Table 3, a student’s attitude and beliefs towards 
smoking, their best friend’s attitude towards smoking, 
whether their college was a top medical college or not, and 
the and individual level of SHSE were factors influencing 
smoking initiation. Specifically, students who held a positive 
anti-tobacco attitude were less likely to start smoking after 
entering college (OR =0.858), while students who agree that 
smoking can relieve the pressure and that smoking is good 
for social communication were more likely to start smoking 
after enrollment (OR =1,852 and OR =1.567, respectively). 
Students whose best friends approved of smoking were 
more likely to initiate smoking (OR =1.754). Compared 
with students from non-top medical colleges, students in top 
colleges were less likely to start smoking after entering school 
(OR =0.623). The higher the college- and individual-level 
SHSE, the more likely a student was to initiate smoking (OR 
=1.156 and OR =1.255, respectively).

Analysis of intention to quit smoking
This analysis builts models for the intention to quit 
smoking (intend to quit or not) among 910 current smokers 
using a two-level logistic model. Table 4 presents the results 
of the analysis. The factors influencing the student smokers’ 
intention to quit included the student’s own knowledge and 
attitude towards smoking, the attitude of their best friend 
towards smoking, and whether they had been advised to 
quit smoking or not. More specifically, the more a student 
knew about the health hazards of smoking, the more likely 
they were to intend to quit (OR =2.843). Students who held 
a positive anti-tobacco attitude were also more likely to quit 
(OR =1.636), as were students who had ever been advised to 
quit smoking (OR =6.153). However, students whose best 
friends approved of smoking were found to be less likely to 
quit (OR =0.612). 

Discussion

The prevalence of smoking among male medical students 
in the 16 medical colleges that participated in this study 
was 12.8%, which is much higher than that of male medical 
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Table 2 Multilevel analysis of students’ current smoking participation (n=7,135)

Variable Estimate Std. error OR (95% CI)

Demographic variables

Age 0.134 0.041 1.14 (1.055, 1.239)

Ethnic group

Han 0.807 0.214 2.24 (1.473, 3.409)

Hui 1.044 0.326 2.84 (1.499, 5.381)

Tibetan 0.689 0.198 1.99 (1.351, 2.936)

Region

Eastern

Central south 0.559 0.238 1.75 (1.097, 2.788)

Northeastern −0.189 0.264 0.83 (0.493, 1.389)

Western 0.589 0.242 1.80 (1.122, 2.896)

Knowledge and attitude towards smoking

Knowledge −0.031 0.025 0.97 (0.923, 1.018)

Attitude −0.366 0.047 0.69 (0.632, 0.760)

Stress relief 0.340 0.161 1.41 (1.025, 1.926)

Social communication 0.216 0.115 1.24 (0.991, 1.555)

Personality expression −0.407 0.122 0.67 (0.524, 0.845)

Smoking behaviors and attitude of parents and best friend

Parents smoking status

None

Only father 0.288 0.110 1.33 (1.075, 1.655)

Only mother 0.457 0.560 1.58 (0.527, 4.733)

Both 0.985 0.321 2.68 (1.427, 5.024)

Best friend’s attitude 0.449 0.056 1.57 (1.404, 1.749)

School-level tobacco control variables

Top college −0.926 0.157 0.40 (0.291, 0.539)

Schools’ anti-tobacco policy time −0.004 0.002 1.00 (1.000, 1.008)

College-level SHSE 0.044 0.027 1.05 (0.991, 1.102)

Individual-level SHSE 0.384 0.039 1.47 (1.360, 1.585)

SHSE, second-hand smoke exposure.

students of the United States or the United Kingdom 
(2.2%). Compared with that in other studies (17,20,23,24), 
the smoking prevalence among students in our study was 
obviously lower. The differences between our results and 
those of previous research may partly be explained by 
sociocultural and geographic variations, as well as the year 

in which this study took place.
This study showed that about 70% Chinese male medical 

students smoked their first cigarette before entering the 
college, which was in accordance with the results of other 
national surveys (22). This suggested that proper anti-
tobacco intervention should be carried out for students in 
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Table 3 Multilevel analysis of students’ smoking-initiation (n=5,339)

Variable Estimate Std. error OR (95% CI)

Demographic variables

Age 0.069 0.047 1.07 (0.978, 1.174)

Ethnic group

Han

Hui 0.268 0.316 1.31 (0.704, 2.427)

Tibetan 0.283 0.489 1.33 (0.509, 3.460)

Other 0.429 0.228 1.54 (0.982, 2.402)

Region

Eastern

Central south 0.535 0.287 1.71 (0.974, 2.994)

Northeastern −0.419 0.256 0.66 (0.398, 1.087)

Western 0.364 0.219 1.44 (0.937, 2.211)

Knowledge and attitude related to smoking

Knowledge 0.029 0.032 1.03 (0.967, 1.096)

Attitude −0.153 0.059 0.86 (0.764, 0.963)

Enjoyment −0.229 0.146 0.80 (0.597, 1.059)

Stress relief 0.616 0.226 1.85 (1.189, 2.883)

Social communication 0.449 0.144 1.57 (1.181, 2.078)

Personality expression −0.228 0.149 0.80 (0.594, 1.066)

Smoking behaviors and attitude of parents and best friend

Parent smoking

None

Only father 0.201 3.076 1.22 (0.977, 1.531)

Only mother 0.114 0.029 1.12 (0.302, 4.162)

Both −0.116 0.062 0.89 (0.357, 2.219)

Best friend’s attitude 0.562 0.068 1.75 (1.535, 2.004)

School-level tobacco control variables 

Top college −0.473 0.211 0.62 (0.412, 0.942)

Tobacco advertisement 0.251 0.150 1.26 (0.958, 1.725)

College-level SHSE 0.145 0.041 1.16 (1.067, 1.253)

Individual-level SHSE 0.227 0.048 1.26 (1.142, 1.379)

SHSE, second-hand smoke exposure.

middle-school or even in primary school to prevent smoking 
initiation. Still, 30% of students began smoking after 
college enrollment, which implied that effective measures 

need to be taken immediately after medical students enroll 
in college in order to reduce the possibility of initiation. 
Furthermore, some different health education contents may 
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Table 4 Multilevel analysis of student smokers’ intention to quit (n=910)

Variable Estimate Std. error OR (95% CI)

Demographic variables

Age 0.215 0.109 1.240 (1.001, 1.535)

Knowledge and attitude related to smoking

Knowledge 1.045 0.444 2.843 (1.191, 6.789)

Attitude 0.492 0.117 1.636 (1.300, 2.057)

Stress relief 0.105 0.062 1.111 (0.984, 1.254)

Social 0.068 0.292 1.070 (0.604, 1.897)

Smoking behaviors and attitude of parents and best friend

Best friend −0.491 0.170 0.612 (0.439, 0.854)

Stopped by others −0.032 0.316 0.969 (0.521, 1.799)

Advised by others 1.817 0.342 6.153 (3.148, 12.029)

School-level tobacco control variables

Top college −0.364 0.320 0.695 (0.371, 1.301)

P time 0.012 0.005 1.012 (1.002, 1.022)

Random effect

Level 2 SE σ2
u0
 0.248 0.149 –

Scale parameter δ 0.997 0.076 –

be provided to the different students.
This study found that male students’ attitudes towards 

tobacco and the attitude of their best friend towards 
smoking influenced all three types of smoking behavior 
measures (participation, initiation, and intention to quit). 
Students who held a positive anti-tobacco attitude were 
less likely to be current smokers and to initiate smoking 
after entering university, and they were also more likely 
to intend to quit smoking. Moreover, students whose best 
friends approved of smoking were more likely to be current 
smokers and to initiate smoking after entering university; 
these students were also less likely to quit smoking.

Other factors have been found to influence either one 
or two types of smoking behavior. Generally speaking, 
a student’s smoking behaviors, especially smoking 
participation, were significantly positively correlated with 
those of his parents. This link gradually weakened after 
the student entered college. This finding is not difficult to 
understand, as in China, most students usually live at home 
before college, and their behavior is heavily influenced by 
their parents. However, after entering university, students 
usually live on campus and their behavior is more likely 

to be influenced by classmates and friends. Anti-tobacco 
interventions for undergraduate students should therefore 
focus on changing the smoking behaviors and attitudes of 
students.

A student’s awareness of tobacco hazards was not found 
to affect smoking initiation, but was found to affect their 
intention to quit smoking. In contrast, beliefs regarding 
smoking (e.g., the belief that smoking can relieve stress 
and improve social communication) were found to be 
significantly associated with a student’s initiation of 
smoking rather than their intention to quit. This finding 
may be explained by the following. Students who have 
never smoked are usually curious about smoking, which 
could make them neglectful of the hazards associated with 
smoking. Students who have already started smoking are 
no longer curious about smoking and might be aware of 
the health risks involved, making them more likely to pay 
attention to and to accept the hazards of smoking, even 
though they may not admit it openly.

Higher SHSE among male students was found to increase 
the likelihood of them being a current smoker or initiating 
smoking after school enrollment. Therefore, creating a 



4063Annals of Palliative Medicine, Vol 9, No 6 November 2020

© Annals of Palliative Medicine. All rights reserved.   Ann Palliat Med 2020;9(6):4054-4065 | http://dx.doi.org/10.21037/apm-20-2101

smoke-free environment is important to decreasing the 
smoking rate among these students. Ethnicity was found 
to be a strong predictor of smoking behavior among 
male medical students. The smoking rate among ethnic 
minority students, especially those of Tibetan ethnicity, 
was found to be much higher than that of Han students. 
Other researchers have also obtained similar conclusions 
among middle school students (25,26). Taking the customs 
and local culture of Tibet into account, this phenomenon 
may be explained by the following reasons. First, Tibet 
is located in western China, where a lack of economic 
and educational development, and public health services 
might cause a series of problems which impact on students’ 
smoking behaviors. Second, Tibet has a long tradition of 
alcohol drinking (27), and many studies have demonstrated 
the positive correlation between smoking and drinking (28). 
Therefore, the high smoking rate among Tibetan medical 
students may be closely associated with drinking habits. 
Third, there is a higher proportion of boarding schools in 
Tibet, and Tibetan children usually leave their parents to 
live in boarding schools when they are very young. Without 
parental discipline, Tibetan adolescents may be more likely 
to get into the habit of smoking and drinking.

Limitations

This study is one of the first to analyze the smoking 
behaviors (participation, initiation, and intention to quit) 
of male medical students in China, using a large sample 
covering 16 leading medical universities in China. However, 
this study is not free of flaws and may have the following 
limitations. First, the medical colleges covered in this study 
were not chosen randomly, and the study population only 
included second- and third-year male medical students. 
Therefore, care needs to be taken when generalizing the 
major findings from this study. However, given that the 16 
colleges involved in this study were selected from different 
regions of China, and there was a similar number of top 
colleges and non-top colleges, this study can reveal reliable 
information about the current smoking status of Chinese 
male medical students.

Conclusions

The fact that the smoking prevalence among male medical 
students is lower than that of the non-medical male students 
in China suggests that medical students in China holds 
strong promise as a key group in the promotion of tobacco 

control in China.
The factors found by this study to influence a student’s 

smoking participation included ethnicity and region, the 
student’s anti-tobacco attitude, their parents’ smoking 
behaviors, their best friend’s attitude towards smoking, 
and individual-level SHSE, as well as whether the student 
believed that smoking could relieve stress. Factors affecting 
smoking initiation after school enrollment included whether 
a student was enrolled in a national top college, the student’s 
anti-tobacco attitude, whether they believed smoking could 
relieve stress and improve social communication, their best 
friend’s attitude towards smoking, and college-level and 
individual-level SHSE. Factors influencing intention to 
quit smoking included the student’s awareness of tobacco-
associated risks, their anti-tobacco attitude, their best 
friend’s attitude towards smoking, and whether they had 
been advised to quit smoking.

Some of these factors were found to influence all three 
type of smoking behavior measures (participation, initiation, 
and intention to quit); these factors included the student’s 
anti-tobacco attitude and their best friend’s attitude towards 
smoking. Some factors were only found to affect one 
or two measures of students’ smoking behaviors; these 
included the smoking behaviors of the student’s parents, 
the student’s awareness of tobacco-associated risks, a 
student’s belief that smoking could relieve stress or improve 
social communication, and college-level and individual-
level SHSE. Therefore, intervention measures should be 
developed by focusing on the particular smoking behavior 
that the school intends to target to ensure more effective 
implementation of the intervention.
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