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ABSTRACT
INTRODUCTION Electronic cigarettes are increasingly popular worldwide, especially 
among youth. There is growing evidence of the negative health consequences of 
vaping. Our objective was to assess university students’ knowledge and attitudes 
regarding electronic cigarettes (e-cigarettes), their use, as well as the associated 
influencing factors for their  use.
METHODS The study involved an online cross-sectional survey conducted between 
November 2019 and March 2020 in a university in Hangzhou, China. A total 
of 563 students completed the questionnaire. Descriptive statistics were used 
to assess characteristics, knowledge, and attitudes; t-tests, χ2-tests and logistic 
regression models were used to identify factors associated with ever e-cigarette 
use. 
RESULTS In all, 59.9% of respondents were female and the average age was 20.38 
years (SD=1.32). Only 42.6% of the respondents thought that e-cigarettes contain 
nicotine, 31.1% thought e-cigarettes are tobacco products, and 8.2% of the 
students reported being ever e-cigarettes users. In regard to attitude, the average 
score of the students in the Safety dimension was 3.34 (SD=0.64), followed by 
the Restriction dimension (Mean=2.66, SD=0.83). Correlates of ever use included 
regions, friends’ and roommates’ ever e-cigarette use, and higher attitude score 
in the Supervision dimension.
CONCLUSIONS The university students’ level of knowledge regarding e-cigarettes 
was not high, and their attitudes regarding e-cigarettes were not that supportive. 
Students’ ever use of e-cigarettes at a university in Hangzhou was higher than for 
university students in other cities in China, but lower than for those in foreign 
countries. 
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INTRODUCTION
Electronic cigarettes (e-cigarettes), also called vapes, 
are popular nicotine delivery devices. The systems are 
usually powered by a battery, heating a liquid solution 
that mostly contains nicotine into an inhalable aerosol 
or vapor1. E-cigarettes were originally designed and 
marketed as a smoking cessation aid. However, 
e-cigarettes have some potential harms on the health 
of users. First, nicotine is highly addictive and may 
have a detrimental impact on brain development in 
youth2. Second, vapor from e-cigarettes has also been 

shown to contain toxicants3 that may lead to cancer4. 
Additionally, exploding batteries can also be harmful5. 

Although the role of e-cigarettes in smoking 
cessation is still a controversial public health issue, 
e-cigarettes are increasingly popular worldwide, 
especially among youth6-9. In the United States, 
rates of e-cigarette use surpassed those of cigarettes 
among youth in 20142, and e-cigarette use is a 
national epidemic with high prevalence among high 
school and middle school students (27.5% and 10.5%, 
respectively)10. According to a national survey in New 
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Zealand, 40.5% of university students indicated that 
they had ever used e-cigarettes7. A study showed that 
vaping was 1.5 times higher among university students 
compared to the general population in Austria, with 
32.4% of the students reporting having tried vapes 
at least once11. At a Saudi university, 43.2% of dental 
students had ever used an e-cigarette8. In China, 
4.6% of university students in Shanghai who were 
surveyed in 2018 had used e-cigarettes at least once12. 
In addition, the prevalence rates of e-cigarette use 
among students who were at college or university in 
Shanghai in 2017 and Shandong in 2015 were 7.7% 
and 4.0%, respectively13,14. 

Regarding knowledge about and attitudes regarding 
the use of e-cigarettes in university students, the 
situation is not ideal. Previous research has indicated 
that 21.6% of the university students in Shanghai, 
China, thought e-cigarettes have carcinogens, and 
63.1% thought that e-cigarettes were less addictive 
than conventional cigarettes12.

With the rapid increase of e-cigarette use among 
university and college students, there is an urgent 
need to understand the factors associated with 
use. It was reported that university students who 
were males and cigarette smokers were more likely 
to use e-cigarettes7,12. Peers’ e-cigarette use was 
another factor12. It was also suggested that incorrect 
knowledge and attitudes may lead to wider use of 
e-cigarettes among college and university students8,15.

Since 2018, China has implemented strict national 
regulations and policies to prevent juveniles from 
using e-cigarettes. Further, China banned online 
sales of e-cigarettes on 1 November 201916. In 2021, 
a clause that e-cigarettes and other new tobacco 
products shall be implemented with reference to 
the relevant provisions on cigarettes was added in 
the Regulations on the Implementation of the Law 
on Tobacco Monopoly of the People’s Republic of 
China. However, there is limited information on 
the characteristics of Chinese e-cigarette users and 
trends in e-cigarette use among university students, 
especially among students at Normal University, a 
teacher-training university. Therefore, more studies 
that comprehensively examine university students’ 
specific knowledge about and attitudes regarding 
e-cigarettes, and more data on e-cigarette use among 
university students in China are needed. 

Our study aimed to estimate the prevalence of ever 

and current e-cigarette use among university students 
and to evaluate potential correlates of e-cigarette use 
including student sociodemographic characteristics, 
knowledge about and attitudes toward e-cigarettes.

 
METHODS
Research design and participants
We conducted a cross-sectional analysis that 
utilized a self-report anonymous questionnaire 
completed between November 2019 and March 
2020. The survey aimed to recruit a minimum of 527 
participants. This estimate was based on a sample of 
4.6% of the university students in Shanghai that had 
used e-cigarettes at least once in their lifetime, and 
margin of error of 3%. We also considered a survey 
rejection rate of 20%. A stratified random sample of 
589 registered undergraduates at Hangzhou Normal 
University received an online survey through a 
platform (https://www.wjx.cn/) with their consent. 
There were 75 majors in the university. Every major 
was coded and five majors (Science, Engineering, 
Medicine, Management Science and Arts) were 
selected randomly through the Statistical Package 
for the Social Sciences (SPSS) version 22.0. All the 
classes were then coded according the year in the 
university among the selected majors. A class as the 
unit was randomly selected for each grade and each 
major by the same software. Finally, 563 completely 
filled in questionnaires were available with a response 
rate of 95.6%. 

Survey measures
The questionnaire was divided into five parts: basic 
information, e-cigarette use of family and friends, 
knowledge of e-cigarettes, attitudes about e-cigarettes, 
and e-cigarette use. 

Basic information included demographic 
characteristics and ever conventional cigarette use. 
Demographic characteristics included gender, age, 
ethnic group (Han, ethnic minority), year in school 
(first, second, third and fourth), major, urban/rural 
residence, parents’ educational level (primary or 
less, secondary, tertiary), and per capita household 
monthly income: 0–5000, 5001–10000, >10000 RMB 
(1000 Chinese Renminbi about US$160).

Ever conventional cigarette use was ascertained by: 
‘Have you ever smoked cigarettes at least once in your 
lifetime?’, with response options of ‘Yes’ and ‘No’. 
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The second part of the questionnaire included 
ever use of e-cigarettes by father, mother, siblings, 
friends, and roommates, which were ascertained by 
dichotomous (yes/no) questions: ‘Has your father 
ever smoked cigarettes at least once in his lifetime?’, 
‘Has your mother ever smoked cigarettes at least once 
in her lifetime?’, ‘Have your siblings ever smoked 
cigarettes at least once in their lifetime?’, ‘Have your 
friends ever smoked cigarettes at least once in their 
lifetime?’, and ‘Have your roommates ever smoked 
cigarettes at least once in their lifetime?’.

Knowledge of e-cigarettes was assessed with four 
questions (yes /no/unclear): ‘Do e-cigarettes contain 
nicotine?’, ‘Are e-cigarettes tobacco products?’, ‘Are 
e-cigarettes carcinogenic?’, and ‘Are e-cigarettes 
addictive?’. 

We developed 19 items rated on a five-point Likert 
scale (1=strongly disagree to 5=strongly agree) to 
evaluate the students’ attitudes about e-cigarettes 
based on literature review and expert consultation. We 
used principal component analysis to group these items 
into five domains:  Accessibility (2 items about how 
accessible e-cigarettes are to students, mainly regarding 
price and store),  Acceptability (2 items about whether 
the use of e-cigarettes is socially accepted), Safety (4 
items about how safe e-cigarettes are regarding health), 
Supervision (5 items about whether minors should 
have restricted access to e-cigarettes), and Restriction 
(6 items about whether the advertisement online for 
e-cigarettes and sale online of e-cigarettes should be 
prohibited).  Confirmatory factor analysis confirmed 
good model fit for the scale. (Supplementary file). A 
total score for each domain was calculated from the 
average of all items for individuals. The higher the 
score, the more positive and supportive the attitude 
toward e-cigarettes. The Cronbach’s alpha for the 
scale was 0.815 and the test-retest reliability of the 
scale was highly significant (intraclass correlation 
coefficient was 0.85). The score of the total scale and 
five domains were used to explore the associations 
between students’ attitudes about e-cigarettes and 
e-cigarette use. 

The last part of the questionnaire included four 
dichotomous (yes/no) questions to assess the 
prevalence of e-cigarette use among university 
students. Participants were asked: ‘Have you ever 
used an e-cigarette in your lifetime?’, ‘Have you used 
an e-cigarette in the past year?’, ‘Have you used an 

e-cigarette between 1 and 29 of the past 30 days?’, 
‘Have you used an e-cigarette on all of the past 30 
days?’. If they answered ‘yes’ to the first, third and 
fourth question, they were classified as ‘ever users’, 
‘current non-daily users’ and ‘current daily users’, 
respectively.

We conducted a pilot test with 40 students – 20 
males and 20 females – at the same university by 
convenience sampling in October 2019, including 10 
freshmen, 10 sophomores, 10 junior and 10 senior 
students. We made adjustments to the unclear items 
that students identified during the pilot test. 

Statistical analysis
SPSS (version 22.0) was used to perform analyses. 
Descriptive statistics including mean and standard 
deviation (SD) for quantitative variables, and 
frequency and percentage (%) for qualitative data. 
Individuals who had ever used an e-cigarette were 
regarded as ever users, and those who had never 
used e-cigarettes as non-users. Independent sample 
t-tests were performed to compare attitudes about 
e-cigarette use between ever users and non-users. We 
used χ2 tests to compare the prevalence of e-cigarette 
use by demographics and other characteristics. As 
e-cigarette use was a dichotomous measure, a binary 
logistic regression model was selected to explore 
the motivational factors. In logistic regression 
analyses, ever e-cigarette use was the dependent 
variable. Covariates in the logistic model included 
the significant variables except for the variables with 
sparse data, which may lead to large odds ratio and 
wide confidence interval. Two-sided p<0.05 and 
p<0.01 were considered statistically significant.

RESULTS
Participant characteristics
Of the participants, 59.9% were female and most 
were ethnic Han (95.7%). The average age of the 563 
university students was 20.38 years (SD=1.32). More 
than half of the fathers and mothers of the students 
had received secondary education, 55.3% and 58.4, 
respectively. There were 11.2% of the respondents 
reporting ever conventional cigarette use. Among 
fathers, mothers, siblings, friends, and roommates, 
those who had the highest rate of ever vaping were 
roommates, accounting for 14.9%. Table 1 shows 
participant demographics and other characteristics. 
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Knowledge about e-cigarettes
As shown in Table 2, approximately two-thirds 
of students were aware of the addictiveness of 
e-cigarettes, and 51.0% participants considered that 
e-cigarettes are carcinogenic. However, fewer than 
half of participants (42.6%) were sure that e-cigarettes 
contain nicotine. In addition, fewer than one-third of 
students (31.1%) identified e-cigarettes as tobacco 
products.

Attitudes towards e-cigarettes 
Self-reported attitudes about e-cigarettes are 
shown in Table 3. The mean value of the total 
scale was 2.60 (SD=0.49). Of the five dimensions, 
the Safety dimension had the highest mean value 
(Mean=3.34), which was followed by Restriction 
dimension and Accessibility dimension (Mean=2.66, 
Mean=2.64, respectively). The lowest mean value 
occurred for Supervision dimension (Mean=2.00). 
Similarly, the mean value for Acceptability was only 
2.40.

The participants who were ever users of e-cigarettes 
had more favorable attitudes towards e-cigarettes than 
the students who were non-users in the Supervision 
dimension and Restriction dimension (p<0.05).

E-cigarette use and its correlates
Ever users (who used e-cigarettes at least once in 
their lifetime) accounted for 8.2% of the students. 
Of these, ever users who used e-cigarettes at least 
once in the past year accounted for 7.3%, current non-
daily users accounted for 2.0%, current daily users 
accounted for 1.1%. The other 89.6% of ever users 
were all former users.

  As shown in Table 4, Pearson’s chi-squared tests 
showed that ever e-cigarette users and non ever users 
differed by year in school (df=3, p=0.001), major 
(df=4, p=0.000), urban/rural region (p=0.002), per 
capita household monthly income (df=2, p=0.000), 
conventional cigarette use (p=0.000), friends’ ever 
e-cigarette use (p=0.000), roommates’ ever e-cigarette 
use (p=0.000), perception of whether e-cigarettes 
contain nicotine (df=2, p=0.001), perception of 
whether e-cigarettes are a tobacco product (df=2, 
p=0.005), and perception of whether e-cigarettes are 
addictive (df=2, p=0.000).

Multiple logistic regression analyses of ever 
e-cigarette use indicated that students who come 

Table 1. Characteristics of university students, 
Hangzhou, China 2019–2020 (N=563)

Characteristics n (%)
Gender
Male 226 (40.1)
Female 337 (59.9)
Ethnic group
Han 539 (95.7)
Ethnic minority 24 (4.3)
Year in school 
First 174 (30.9)
Second 142 (25.2)
Third 153 (27.2)
Fourth 94 (16.7)
Major
Science 120 (21.3)
Engineering 91 (16.2)
Medicine 117 (20.8)
Management Science 77 (13.7)
Arts 158 (28.1)
Father’s educational level
Primary or less 61 (10.8)
Secondary 311 (55.3)
Tertiary 191 (33.9)
Mother’s educational level
Primary or less 85 (15.1)
Secondary 329 (58.4)
Tertiary 149 (26.5)
Regions
Urban 304 (54.0)
Rural 259 (46.0)
Per capita household monthly income (RMB)
0–5000 187 (33.2)
5001–10000 239 (42.5)
>10000 137 (24.3)
Conventional cigarette use
Yes 63 (11.2)
No 500 (88.8)
Mothers’ ever e-cigarette use
Yes 6 (1.1)
No 557 (98.9)
Fathers’ ever e-cigarette use
Yes 44 (7.8)
No 519 (92.2)
Siblings’ ever e-cigarette use  
Yes 29 (5.2)
No 534 (94.8)
Friends’ ever e-cigarette use
Yes 65 (11.5)
No 498 (88.5)
Roommates’ ever e-cigarette use
Yes 84 (14.9)
No 479 (85.1)

RMB: 1000 Chinese Renminbi about US$160.
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Table 4. Chi-squared test for predicting correlates of 
ever e-cigarette use, Hangzhou, China 2019–2020 
(N=563)

Variables Ever e-cigarette use    χ2 p

No
n (%) 

Yes
n (%) 

Gender 5.593 0.018

Male 200 (88.5) 26 (11.5)

Female 317 (94.1) 20 (5.9)

Ethnic group 0.123 0.726

Han 494 (91.7) 45 (8.3)

Ethnic minority 23 (95.8) 1 (4.2)

Year in school 17.067 0.001*

First 169 (97.1) 5 (2.9)

Second 134 (94.4) 8 (5.6)

Third 134 (87.6) 19 (12.4)

Fourth 80 (85.1) 14 (14.9)

Major 35.060 0.000*

Science 116 (96.7) 4 (3.3)

Engineering 86 (94.5) 5 (5.5)

Medicine 114 (97.4) 3 (2.6)

Management science 73 (94.8) 4 (5.2)

Arts 128 (81.0) 30 (19.0)

Father’s educational 
level

4.017 0.134

Primary or less 55 (90.2) 6 (9.8)

Table 2. Knowledge regarding e-cigarettes among university students, Hangzhou, China 2019–2020 (N=563)

Measures Yes
n (%)

No
n (%)

Unclear
n (%)

Do e-cigarettes contain nicotine? 240 (42.6) 113 (20.1) 210 (37.3)

Are e-cigarettes tobacco products? 175 (31.1) 225 (40.0) 163 (29.0)

Are e-cigarettes carcinogenic? 287 (51.0) 79 (14.0) 197 (35.0)

Are e-cigarettes addictive? 372 (66.1) 47 (8.3) 144 (25.6)

Table 3. Attitudes regarding e-cigarettes among university students, Hangzhou, China 2019–2020 (N=563)

Dimension Total sample 
Mean (SD)

Ever users 
Mean (SD)

Non-users 
Mean (SD)

t p*

Accessibility 2.63 (0.75) 2.49 (0.85) 2.64 (0.74) 1.343 0.180

Acceptability 2.40 (0.74) 2.35 (0.95) 2.40 (0.71) 0.365 0.717

Safety 3.34 (0.64) 3.30 (0.90) 3.34 (0.61) 0.268 0.790

Supervision 2.00 (0.79) 2.27 (0.88) 1.98 (0.77) -2.440 0.015*

Restriction 2.66 (0.83) 2.92 (0.85) 2.64 (0.82) -2.193 0.029*

Total scale 2.60 (0.49) 2.72 (0.54) 2.59 (0.49) -1.785 0.075

*p<0.05.

Variables Ever e-cigarette use    χ2 p

No
n (%) 

Yes
n (%) 

Secondary 292 (93.9) 19 (6.1)

Tertiary 170 (89.0) 21 (11.0)

Mother’s 
educational level

4.239 0.120

Primary or less 80 (94.1) 5 (5.9)

Secondary 306 (93.0) 23 (7.0)

Tertiary 131 (87.9) 18 (12.1)

Regions 9.841 0.002*

Urban 269 (88.5) 35 (11.5)

Rural 248 (95.8) 11 (4.2)

Per capita household 
monthly income 
(RMB)

15.507 0.000*

0–5000 181 (96.8) 6 (3.2)

5001–10000 220 (92.1) 19 (7.9)

>10000 116 (84.7) 21 (15.3)

Conventional 
cigarette use

257.102 0.000*

Yes 25 (39.7) 38 (60.3)

No 492 (98.4) 8 (1.6)

Mothers’ ever 
e-cigarette use

2.289 0.130

Yes 4 (66.7) 2 (33.3)

Continued Continued

Table 4. Continued
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from urban areas were more likely to use e-cigarettes 
(adjusted odds ratio, AOR=0.40; p=0.016). Besides, 
the students whose friends and roommates ever vaped 
were more likely to report e-cigarette use (AOR=8.29; 

p=0.000 and AOR=4.75; p=0.000, respectively). 
Finally, ever e-cigarette use was strongly associated 
with the self-reported attitudes toward e-cigarettes 
in Supervision dimension. The more favorable the 
students were towards e-cigarettes, the more likely 
they were to use them (AOR=1.67; p=0.010). All 
results are presented in Table 5. 

DISCUSSION
In our study, the level of knowledge regarding 
e-cigarettes was not high. Fewer than half of 
participants (42.6%) were sure that e-cigarettes 
contain nicotine. In addition, fewer than one-third 
of students (31.1%) identified e-cigarettes as tobacco 
products. Additionally, 20.1% participants believed 
e-cigarettes do not contain nicotine. In fact, 99% 
of e-cigarettes sold in the United States contained 
nicotine in 201517, but the manufacturers do not 
always list accurate nicotine concentrations on 
e-cigarette labels18. With respect to the perception 
of carcinogenicity, the level of knowledge of the 
students in our study is nearly 2.5 times higher than 
those of two universities in Shanghai12. However, 
the percentage of students who were aware of 
addictiveness in the two different cities was almost 
the same12. Universities play a vital role in prevention 
of nicotine and tobacco use among students. 
Therefore, it is important to develop educational 
and health messages to correct misperceptions 
about e-cigarettes and raise the level of knowledge 
about e-cigarettes. It is also recommended that 
youth receive education in the context of e-cigarette 
prevention19.

It is becoming increasingly prevalent among 
college students to hold positive attitudes towards 
e-cigarettes20. We found that the participants in our 

Table 4. Continued

Variables Ever e-cigarette use    χ2 p

No
n (%) 

Yes
n (%) 

No 513 (92.1) 44 (7.9)

Fathers’ ever 
e-cigarette use

1.192 0.275

Yes 38 (86.4) 6 (13.6)

No 479 (92.3) 40 (7.7)

Siblings’ ever 
e-cigarette use

2.199 0.138

Yes 24 (82.8) 5 (17.2)

No 493 (92.3) 41 (7.7)

Friends’ ever 
e-cigarette use

57.060 0.000*

Yes 44 (67.7) 21 (32.3)

No 473 (95.0) 25 (5.0)

Roommates’ ever 
e-cigarette use

27.471 0.000*

Yes 65 (77.4) 19 (22.6)

No 452 (94.4) 27 (5.6)

Do e-cigarettes 
contain nicotine?

15.114 0.001*

Yes 209 (87.1) 31 (12.9)

No 104 (92.0) 9 (8.0)

Unclear 204 (97.1) 6 (2.9)

Are e-cigarettes 
tobacco product?

10.756 0.005*

Yes 159 (90.9) 16 (9.1)

No 199 (88.4) 26 (11.6)

Unclear 159 (97.5) 4 (2.5)

Are e-cigarettes 
carcinogenic?

1.240 0.538

Yes 260 (90.6) 27 (9.4)

No 74 (93.7) 5 (6.3)

Unclear 183 (92.9) 14 (7.1)

Are e-cigarettes 
addictive?

35.058 0.000*

Yes 344 (92.5) 28 (7.5)

No 33 (70.2) 14 (29.8)

Unclear 140 (97.2) 4 (2.8)

RMB: 1000 Chinese Renminbi about US$160. *p<0.01.

Table 5. Bivariate logistic regression analyses of 
ever e-cigarette use, Hangzhou, China, 2019–2020 
(N=563)

Variables AOR 95% CI p

Attitude to supervision 1.67 1.13–2.46 0.010*

Regions 0.40 0.19–0.84 0.016*

Friends’ ever e-cigarette use 8.29 4.10–16.76 0.000*

Roommates’ ever e-cigarette use 4.75 2.34–9.65 0.000*

AOR: adjusted odds ratio. *p<0.05.
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study had the most positive attitudes toward the 
Safety dimension, indicating that they felt e-cigarettes 
have less health dangers than conventional cigarettes. 
In addition, Supervision dimension was least 
supported by respondents among the 5 domains. 
In other words, the students are in favor of more 
supervision on purchasing and vaping among 
minors. Results also showed that students who used 
e-cigarettes had significantly more favorable attitudes 
than non ever e-cigarette users in the dimension of 
Supervision and Restriction, which were similar to 
previous findings1. The results demonstrated that it is 
important to regulate e-cigarettes strictly online and 
offline. Besides, although a ban on e-cigarette online 
sales has been declared in China, it is advisable to 
raise the minimum purchasing age for tobacco to 21 
years21.

In comparison to studies in foreign countries, 
our investigation reported lower prevalence of ever 
e-cigarette use and current e-cigarette use. In a 
study of 1476 New Zealand university students, 
40.5% of respondents reported ever e-cigarette use, 
6.1% current use, and 1.7% daily use7. In Italy, even 
nursing students had higher rates of vaping than 
our students22. In addition, ever use of e-cigarettes 
was reported by 13.8% of the 404 undergraduates 
attending a medical university in Malaysia23. However, 
the prevalence we found of ever e-cigarette use is 
higher than the estimates reported previously from 
two universities in Shanghai, China12. In 2018 in 
Shanghai, of 869 university students from two 
universities, 4.6% of respondents reported ever 
e-cigarette use, 1.7 % current use, and 0.2% daily use 
in the previous 30 days12. Compared with the survey 
in Shanghai, our study may have found higher rates 
because we had 20.8% medical students, while 44.4% 
were medical students in their study. It was found 
that non-medical students were more likely to use 
e-cigarettes than medical students12. 

Our findings indicate that roommate and friend 
ever e-cigarette use are associated with greater 
probability of ever e-cigarette use, which is 
consistent with another study in China12. Moreover, 
it was found that beliefs about how many peers 
use e-cigarettes can translate into increased 
adolescent e-cigarette use1 , as social interactions 
are an important way for sharing information 
about e-cigarettes and motivating more people to 

use e-cigarettes24. When exposed to e-cigarettes 
through friends and roommates, university students 
may be easily attracted by the sweet flavors and 
novelty25. The results of our study also indicate a 
significant relationship between students coming 
from urban areas before being enrolled at the 
university and ever e-cigarette use. Compared with 
students coming from rural areas, possible influences 
related to greater likelihood of e-cigarette use for 
students from urban areas could include advertising, 
accessibility, or socioeconomic differences26. The 
factor needs to be taken into consideration when 
conducting education programs. Last but not least, 
the students who hold more favorable attitudes 
towards e-cigarettes, especially about supervision, 
were more likely to use e-cigarettes. As e-cigarettes 
are becoming a more popular tobacco product among 
youth, their attitudes towards these products should 
be taken into consideration in designing tobacco 
control policies. 

Limitations 
There are several limitations in this study. First, 
participants consisted exclusively of Chinese students 
from a university, so the generalizability is limited. 
In the future, surveys with larger sample sizes and 
conducted in more universities are needed to get a 
more comprehensive understanding of the latest 
e-cigarette use status. Second, another main limitation 
of this study is information bias. For example, some 
students used e-cigarettes in their lifetime but did 
not report it in the survey. Compared with face-to-
face interviews, online surveys may be more difficult 
to ensure data quality.  Finally, given the research 
design of our study, we were unable to analyze causal 
relationships.

CONCLUSIONS
Our investigation of university students suggests 
that 8.2% had ever used e-cigarettes and 2.0% 
were current users, which is lower than studies 
in foreign countries but higher than other studies 
in China. Additionally, this study investigated 
contributing factors of e-cigarettes use, showing 
that the students who come from urban areas, whose 
friends were e-cigarette users, whose roommates 
were e-cigarette users, and who hold more favorable 
attitudes towards e-cigarettes were more likely to 
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use e-cigarettes. 
REFERENCES
1. Gorukanti A, Delucchi K, Ling P, Fisher-Travis R, 

Halpern-Felsher B. Adolescents' attitudes towards 
e-cigarette ingredients, safety, addictive properties, 
social norms, and regulation. Prev Med. 2017;94.  
doi:10.1016/j.ypmed.2016.10.019

2. Klein MD, Sokol NA, Stroud LR. Electronic cigarettes: 
Common questions and answers. Am Fam Physician. 
2019;100(4):227-235. Accessed September 24, 
2021.  ht tps ://www.aafp.org/afp/2019/0815/
afp20190815p227.pdf

3. Goniewicz ML, Knysak J, Gawron M, et al. Levels of 
selected carcinogens and toxicants in vapour from 
electronic cigarettes. Tob Control. 2014;23(2):133-139. 
doi:10.1136/tobaccocontrol-2012-050859

4. Besaratinia A, Tommasi S. An opportune and unique 
research to evaluate the public health impact of electronic 
cigarettes. Cancer Causes Control 2017;28(10):1167-
1171. doi:10.1007/s10552-017-0952-5

5. Patterson SB, Beckett AR, Lintner A, et al. A novel 
classification system for injuries after electronic cigarette 
explosions. J Burn Care Res. 2017;38(1):e95-e100. 
doi:10.1097/BCR.0000000000000471

6. Zhao ZP, Zhang M, Wu J, et al. E-cigarette use among adults in 
China: Findings from repeated cross-sectional surveys in 2015-
16 and 2018-19. Lancet Public Health. 2020;5(12):e639-649. 
doi:10.1016/S2468-2667(20)30145-6

7. Wamamili B, Wallace-Bell M, Richardson A, Grace R, 
Coope P. Electronic cigarette use among university 
students aged 18-24 years in New Zealand: Results 
of a 2018 national cross-sectional survey. BMJ Open. 
2020;10(6):e35093. doi:10.1136/bmjopen-2019-035093

8. Natto ZS. Dental Students' Knowledge and Attitudes 
About Electronic Cigarettes: A Cross-Sectional Study at 
One Saudi University. J Dent Educ. 2020;84(1):27-33. 
doi:10.21815/JDE.019.162

9. Kiernan E, Click ES, Melstrom P, et al. A brief overview 
of the national outbreak of e-Cigarette, or vaping, product 
Use-Associated lung injury and the primary causes. Chest. 
2021;159(1). doi:10.1016/j.chest.2020.07.068

10. Cullen KA, Gentzke AS, Sawdey MD, et al. E-Cigarette 
Use Among Youth in the United States, 2019. JAMA. 
2019;322(21). doi:10.1001/jama.2019.18387

11. Paudyal P, Movia M. Knowledge, Attitudes and Beliefs 
towards Electronic Cigarettes among University Students 
in Austria. Eur J Public Health. 2019;29(Supplement 4). 
doi:10.1093/eurpub/ckz186.709

12. Wang WYY, Lu MJ, Cai YY, Feng N. Awareness 
and use of e-cigarettes among university students in 
Shanghai, China. Tob Induc Dis. 2020;18(September). 
doi:10.18332/tid/125748

13. Chen ZY, Tan YL, Shi FH, Zhu J, He Y. Prevalence and 
influencing factors of e-cigarette and cigarette use among 
college students in Shanghai. Article in Chinese. Journal of 

Environmental and Occupational Medicine. 2020;37(08):777-
781. doi:10.13213/j.cnki.jeom.2020.20034

14. Zhou PJ, Wei X, Chen RY, Leng Y, Liu T, Sun T. Prevalence 
and associated factors regarding electronic cigarette 
smoking among adults in Shandong province. Article in 
Chinese. Chinese Journal of Epidemiology. 2020;41(10). 
doi:10.3760/cma.j.cn112338-20191202-00847

15. Trumbo CW, Harper R. Use and perception of electronic 
cigarettes among college students. J Am Coll Health. 
2013;61(3):149-155. doi:10.1080/07448481.2013.776052

16. State Administration for Market Regulation - State 
Tobacco Monopoly Bureau. Notice on further protection 
of minors from e-cigarettes. In Chinese. State Tobacco 
Monopoly Bureau; 2019. Accessed March 3, 2021. http://
www.gov.cn/xinwen/2019-11/01/content_5447612.htm

17. Marynak KL, Gammon DG, Rogers T, Coats E, Singh T, 
King B. Sales of Nicotine-Containing Electronic Cigarette 
Products: United States, 2015. Am J Public Health. 
2017;107(5):702-705. doi:10.2105/AJPH.2017.303660

18. Peace MR, Baird TR, Smith N, Wolf C, Poklis J, Poklis A. 
Concentration of Nicotine and Glycols in 27 Electronic 
Cigarette Formulations. J Anal Toxicol. 2016;40(6):403-
407. doi:10.1093/jat/bkw037

19. Pbert L, Farber H, Horn K, et al. State-of-the-art office-
based interventions to eliminate youth tobacco use: 
The past decade. Pediatrics. 2015;135(4):734-747. 
doi:10.1542/peds.2014-2037

20. Cooper M, Loukas A, Harrell MB, Perry C. College students' 
perceptions of risk and addictiveness of e-cigarettes and 
cigarettes. J Am Coll Health. 2017;65(2):103-111. doi:1
0.1080/07448481.2016.1254638

21. Schiff S, Liu F, Cruz TB, et al. E-cigarette and 
cigarette purchasing among young adults before 
and after implementation of California's tobacco 
21 policy.  Tob Control .  2021;30(2):206-211.  
doi:10.1136/tobaccocontrol-2019-055417

22. Canzan F, Finocchio E, Moretti F, et al. Knowledge and 
use of e-cigarettes among nursing students: Results from 
a cross-sectional survey in north-eastern Italy. BMC Public 
Health. 2019;19(1):976. doi:10.1186/s12889-019-7250-y

23. Goh YH, Dujaili JA, Blebil AQ, Ahmed S. Awareness 
and use of electronic cigarettes: Perceptions of health 
science programme students in Malaysia. Health Educ J. 
2017;76(8). doi:10.1177/0017896917732363

24. Hall MG, Pepper JK, Morgan JC, Brewer N. Social 
interactions as a source of information about E-Cigarettes: 
A study of u.s. Adult smokers. Int J Environ Res Public 
Health. 2016;13(8). doi:10.3390/ijerph13080788

25. Hoffman AC, Salgado RV, Dresler C, Faller R, Bartlett 
C. Flavour preferences in youth versus adults: A 
review. Tob Control. 2016;25(Suppl 2):ii32-ii39.  
doi:10.1136/tobaccocontrol-2016-053192

26. Noland M, Rayens MK, Wiggins AT, et al. Current use 
of E-Cigarettes and conventional cigarettes among US 
high school students in urban and rural locations: 2014 



Research Paper
Tobacco Induced Diseases 

Tob. Induc. Dis. 2022;20(January):9
https://doi.org/10.18332/tid/144230

9

national youth tobacco survey. Am J Health Promot. 
2018;32(5):1239-1247. doi:10.1177/0890117117719621

CONFLICTS OF INTEREST 
The authors have completed and submitted the ICMJE Form for 
Disclosure of Potential Conflicts of Interest and none was reported.

FUNDING
This study was supported by the National Natural Science Foundation of
China (Grant number: 71874047).

ETHICAL APPROVAL AND INFORMED CONSENT 
Students from Hangzhou Normal University received an online survey 
after their consent. Ethical approval was obtained from the Ethics 
Committee of the School of Public Health, Hangzhou Normal University 
(Approval number: 2019-0093). 

DATA AVAILABILITY 
The data supporting this research are available from the authors on 
reasonable request.

PROVENANCE AND PEER REVIEW
Not commissioned; externally peer reviewed.


