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Introduction

E‑cigarettes are becoming popular among the young population 
globally, possibly due to the declining trend in conventional 
smoking over the last decade.[1‑3] A meta‑analysis found 
that conventional cigarette smoking is a strong predictor of  
e‑cigarette use, especially in adolescents. The probability of  
traditional cigarette smokers using an e‑cigarette is remarkably 
higher than that of  noncigarette smokers trying an e‑cigarette. 
Moreover, the study also concluded that adolescents are much 
more likely than adults to use an e‑cigarette.[4] Conversely, studies 
suggest that use of  e‑cigarettes by nonsmokers encourages the 

use of  other tobacco products.[5,6] This could have an adverse 
impact on health because tobacco smoking is responsible for 
most lung cancer cases worldwide, including Saudi Arabia.[7,8] A 
cross‑sectional study in Great Britain found that about a fifth of  
participants currently use e‑cigarettes and a third of  them used 
e‑cigarettes in the past. The three main reasons for traditional 
tobacco smokers shifting to e‑cigarettes are health concerns, 
reduction of  smoking, and cessation of  smoking.[9] In 2015, the 
global market for e‑cigarettes was estimated to be $10 billion 
USD. Although e‑cigarettes have fewer toxins than traditional 
tobacco smoke, the toxin level can vary widely according to 
the brand.[10] However, advertisements for e‑cigarettes are 
invading the media and promoting them as an alternative to 
conventional cigarettes in public places, claiming that they are 
harmless. They are also advertised as an aid for cutting or quitting 
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smoking. There are many flavors and brands; some claim to be 
tobacco‑free.[11]

A cross‑sectional survey‑based study was carried out in the 
United States on 659 medical students from the University 
of  Minnesota to evaluate student knowledge about 
e‑cigarettes. A  total of  97 participants  (14.7%) said they 
had used e‑cigarettes in the past and four participants 0.6% 
confirmed that they were current users. Significantly, most 
participants (619, 94.8%) felt that they did not receive adequate 
education about e‑cigarettes in medical school.  (185\656) 
28.2% of  the participants said that e‑cigarettes are helpful in 
smoking cessation and (258, 39.3%) opined that e‑cigarettes 
have lower cancer risks than traditional cigarettes. This study 
suggests that there is a lack of  knowledge about e‑cigarettes 
among medical students at the University of  Minnesota and 
promotes the inclusion of  e‑cigarettes in the medical school 
curriculum.[12]

A recent study in Hong Kong that assessed the perception of  
e‑cigarettes among young adults showed that a perception of  
e‑cigarettes as less addictive and less harmful was associated 
with higher odds of  e‑cigarettes use. Researchers found that 
16.1% of  participants had tried e‑cigarettes and concluded 
that more educational programs should be carried out to the 
community to raise awareness about e‑cigarettes.[13] In three 
primary care settings, a number of  patients were evaluated 
for e‑cigarettes use and asked why they indulged in the habit. 
More than 50% of  the smokers had used e‑cigarettes and 20% 
were current users. The most common reasons behind the 
use of  e‑cigarettes were a desire to stop smoking cigarettes or 
decrease the frequency of  cigarettes smoking.[14] In primary 
health care clinics in Ontario, Canada, the links between 
e‑cigarettes use and smoking cessation were analyzed by using 
e‑cigarettes as a method of  helping in smoking cessation. 
A total of  18.1% of  the participants were e‑cigarette users 
during treatment, and the majority of  participants reported 
using e‑cigarettes as a smoking cessation method. E‑cigarettes 
were found to have negative association with smoking 
cessation at 3 and 6 month intervals.[15] Another recent study 
targeting Korean youth has linked drug use, alcohol drinking 
frequency, and availability with more likelihood of  e‑cigarette 
use.[16]

It is evident that e‑cigarettes have become popular over the past 
few years, especially among the young population.[1‑3] Due to the 
increasing prevalence of  e‑cigarettes, medical students should 
have some knowledge about e‑cigarettes to increase awareness 
among their patients in the future. There are limited data about 
the use and perception of  e‑cigarettes among medical students 
in Saudi Arabia and the Middle East in general. The objective of  
this study was to analyze the knowledge and beliefs of  medical 
students regarding e‑cigarettes, as well as to ascertain how many 
medical students have used e‑cigarettes. We hypothesized that 
knowledge is inadequate and misconceptions exist regarding 
e‑cigarettes.

Materials and Methods

Study design
This cross‑sectional study was conducted on medical students in 
the main campus of  Qassim University in Buraydah, Saudi Arabia. 
All 562 students were invited to fill the study questionnaire. The 
sample size was 229 out of  562 medical students with a 95% 
confidence level and a 5% confidence interval. The inclusion 
criteria included medical students at Qassim University, Main 
Campus. The exclusion criteria were nonmedical students at 
Qassim University, Main Campus.

Methods for Data Collection

A printed version of  a prevalidated questionnaire from a previous 
study in the University of  Minnesota, US, was used.[12] The 
questionnaire was provided to the data collectors for distribution 
to medical students from each academic year. The authors 
obtained the completed questionnaires afterward.

List of variables
Students were asked to fill in demographic data, including sex, age, and 
current academic year. The survey had three parts: the first focused 
on e‑cigarette experience, the second part based on knowledge and 
attitudes, and the final part of  the survey on education.

Data analysis
Data were analyzed using the IBM SPSS Statistics 25 software 
program. We transferred the data from the printed questionnaires 
to an SPSS file and stored the questionnaires safely. Descriptive 
statistics was expressed as frequencies, percentages, and mean. 
A Chi‑square (X2) test was used to compare the categorical variables.

We intended to determine the percentage of  e‑cigarette users and 
correlate it with other variables, such as gender, current academic 
year, and presence of  a family member or a friend who smoked 
e‑cigarettes. Moreover, we wanted to examine the students’ attitudes 
toward e‑cigarettes, confidence in discussing e‑cigarettes with 
patients, and knowledge about whether e‑cigarettes are approved by 
the Food and Drug Administration (FDA) for smoking cessation. 
In addition, the study aimed to investigate the association, if  any, 
between the academic year and prevalence of  e‑cigarette use.

Ethical consideration 
The research objective was explained to the participants. They 
were given a choice to participate or abstain. Participants were 
informed that their answers would be confidential and used only 
for scientific purposes. The research was approved on the 25th of  
October in 2018 by the ethical committee at Qassim University. 

Results

Out of  562 medical students, 256 participated in the survey 
and filled in the questionnaire. A  total of  148  (57.8%) of  
participants were males and 108  (42.2%) were females. 
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Their mean age was 22  years. About one in ten students 
10.6% confirmed having tried an e‑cigarette. As shown in 
Table  1. Although there was no correlation between past 
experience of  an e‑cigarette and gender, age, or academic 
year, there was a significant correlation between e‑cigarette 
use and having a family member or friend who smoked 
e‑cigarettes  (P  value  <  0.001). As many as 24.3% of  the 
participants reported having a family member or a close 
friend who smoked e‑cigarettes, while 75.7% did not. Among 
those with past experience of  e‑cigarette use, 70.4% had an 
e‑cigarette smoker as a family member or friend, while only 
18.5% of  those who had never tried an e‑cigarette reported 
having someone in the family or a friend who smoked 
e‑cigarettes. Most students 71.9% said they were not sure 
whether e‑cigarettes were approved by the FDA for smoking 
cessation, while only 7.9% answered in the affirmative. There 
was a statically significant correlation between the belief  that 
e‑cigarettes are less risky for cancer and answering “Yes” to 
the FDA‑approval question (P value < 0.001). Additionally, 
44.9% of  students believed that there is no reduction in cancer 
risk for e‑cigarettes smokers, while 23.2% reported to the 
contrary. The remaining participants were not sure.

There was a statically significant relationship between believing 
that e‑cigarettes have a lower risk of  cancer and saying “Yes” to 
recommending e‑cigarettes for patients as a smoking cessation 
method  (P  value < 0.001). Only 23.3% of  students said that 
e‑cigarettes could help patients quit smoking, while only 11% said 
that they would recommend it for a patient. On the other hand, 
41.9% of  participants did not agree that e‑cigarettes could help 
patients quit smoking, whereas the remaining participants 34.8% 
were not sure. There was also a statically significant relationship 
between believing that e‑cigarettes can aid in smoking cessation 
and recommending e‑cigarettes as a smoking cessation 
method for patients  (p‑value  <  0.001). Moreover, believing 
that e‑cigarettes aid in smoking cessation was correlated with 
favoring smoking e‑cigarettes over traditional smoking among 
patients (p‑value < 0.001). Most medical students 55.9% said that 
they would not recommend e‑cigarettes as a smoking cessation 
method for patients, whereas 33.1% were not sure. These data 
are displayed in Figure 1.

For favoring e‑cigarettes over traditional cigarettes for patients, 
44.5% of  male students strongly agreed or agreed in comparison 
with only 29% of  female students who felt that way (P value 
0.023). A few students 14.8% disagreed or strongly disagreed 
with the statement those e‑cigarettes are addictive, whereas 
49.6% of  the participants agreed or strongly agreed. The 
remaining participants 35.6% neither agreed nor disagreed. 
Most students 65.8% said that e‑cigarettes are less addictive than 
traditional cigarettes, while only 4.5% reported that e‑cigarettes 
are more addictive than traditional cigarettes; the remaining 
29.6% said that both types of  cigarettes are equally addictive. 
Most participants with an e‑cigarette smoker among their family 
members or close friends were convinced that e‑cigarettes are 
less addictive than traditional cigarettes (P value 0.021). 86.8% 
of  students agreed that physicians should be educated about 
e‑cigarettes. Additionally, 63.5% of  students strongly agreed or 
agreed that they felt confident to discuss traditional cigarettes 
with patients, while 20.6% neither agreed nor disagreed; the 
remaining 15.9% strongly disagreed or disagreed. For the same 
question regarding e‑cigarettes, 31.3% of  participants agreed or 
strongly agreed while 29.8% were unsure and 37.7% disagreed or 
strongly disagreed. There was a positive correlation between the 
confidence to discuss traditional cigarettes and the confidence 
to discuss e‑cigarettes (P value < 0.001).

Responding to the question about education on e‑cigarettes in 
medical school, 92.6% denied having received any education, 
while only 7.4% said they received such education in medical 
school. From the latter group, 50% said they received the 
education in basic science curriculum, 18.2% in clinical 
curriculum, 9.1% in student interest groups, 9.1% through 
informal interactions with medical doctor (MD) team. 13.6% did 
not specify the source of  their information. When asked whether 
they believed that they received adequate education, 95.9% of  
students said “No” and only 4.1% said “Yes.“ In answer to a 
question about the best time to learn about e‑cigarettes, most 
students 43.2% said that it should be imparted in the basic 
science curriculum, while 38.4% said it should be in the clinical 
curriculum. The majority of  students who received information 
about e‑cigarettes outside medical school said they got the 
information from social media 74.7%, followed by 9.2% from 
online advertising, 4.4% from television advertisements, 0.4% 
each from radio advertisements, billboard and/or public signs. 

Table 1: Demographic data of the participants
Variables n=256 (%)
Gender

Male 148 (57.8)
Female 108 (42.2)

Academic year
First year 48 (18.8)
Second year 73 (28.5)
Third year 46 (18)
Fourth year 53 (20.7)
Fifth year 36 (14.1)
Age, mean (SD)
Ever smoked an e‑cigarette

22 (1.6)
27 (10.6) Figure 1: Knowledge and attitudes of e‑cigarettes
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Other sources included newspapers or magazines 3.1% and other 
mediums 7.9% as shown in Figure 2.

Discussion

In this study, we captured the knowledge, perception, and attitude 
of  medical students toward e‑cigarettes as well as the prevalence 
and frequency of  e‑cigarette smoking. There were few students 
10.6% who said that they had tried e‑cigarettes. In a comparison, 
a study on Polish university students reported a much higher 57% 
of  such respondents.[17] Another study on health professional 
students in the US confirmed that 24.2% of  the participants 
had tried e‑cigarettes.[18]

A survey conducted on children of  the 11th and 12th grades in 
California showed that gender, ethnic background, and grade 
had no relationship with e‑cigarette smoking. However, an 
analysis at the Medical School of  the University of  Minnesota 
reported a correlation between gender and e‑cigarette smoking, 
with a higher percentage of  males smoking e‑cigarettes.[12] Many 
participants in that study 22.7% admitted that they have an 
e‑cigarette smoker among family members and friends. A similar 
outcome was recorded in the survey on US health professional 
students, where 53.1% of  the participants had a family member 
or a friend using e‑cigarettes.[18]

In our study, we established a correlation between trying 
e‑cigarettes and having an e‑cigarette smoker among close friends 
or family members. Similarly, the study in California concluded 
that participants with friends smoking tobacco had a higher 
chance of  e‑cigarette use.[6] The majority of  our participants 
71.1% were not sure whether e‑cigarettes were approved by 
the FDA for smoking cessation and only 7.9% said “Yes.” In a 
comparable study, 35.8% of  students stated that they were not 
sure whether e‑cigarettes were approved by the FDA and only 
4.1% said they were FDA‑approved.[12]

Furthermore, many students 41.9% in our study did not consider 
e‑cigarettes helpful in smoking cessation. A similar finding was 
recorded in the study at the University of  Minnesota, where most 
students did not believe that e‑cigarettes could help patients quit 
tobacco smoking.[12] Also, most students 55.9% said that they 
would not recommend e‑cigarettes for smoking cessation, while 
only 11% of  students were in favor of  recommending such a 

step. Similarly, around 25.3% of  the participants in the survey 
on US health professional students strongly agreed or agreed 
that e‑cigarettes were a viable means for smoking cessation.[18] In 
the Canadian study, around 50.7% of  smokers used e‑cigarettes 
as an aid to quit smoking.[2] On the contrary, around half  the 
respondents in the study on Polish University students considered 
e‑cigarettes to be a safer option than traditional cigarettes, 
while only 23.2% in our study said so.[17] Many participants in 
a survey on medical students in New  York City also agreed 
that nonconventional tobacco products had a lower causality 
than tobacco cigarettes for numerous illnesses.[19] However, 
49.6% of  the students believed that e‑cigarettes are addictive. 
In comparison, the research on students in Minnesota showed 
that most participants believed e‑cigarettes to be addictive.[12] 
Similarly, 83.5% of  the participants in a medical school in Poland 
felt that e‑cigarettes are addictive.[20] However, the majority 
of  students reported that e‑cigarettes are less addictive than 
traditional cigarettes.

With reference to the question on education about e‑cigarettes, 
the vast majority of  students denied having received any such 
education. Likewise, 84.7% in the study at the University of  
Minnesota reported receiving no education about e‑cigarettes.[12] 
Moreover, 90% of  students believed they had not received 
adequate information about e‑cigarettes. On the contrary, most 
participants in the survey on US health professional students 
reported an average knowledge about e‑cigarette.[18] Many of  
those students said that they received the information about 
e‑cigarettes through social media. The same feedback was also 
recorded in the study at the University of  Minnesota.[12] The 
majority of  participants 63.5% in our study were confident 
about discussing the use of  traditional cigarettes with their 
patients. However, fewer students 31.3% felt confident about 
discussing the use of  e‑cigarettes with their patients. Many 
primary health care physicians may encounter e‑cigarette 
users,[14,15] and thus should be educated on e‑cigarettes, their use, 
and their misconceptions. Many primary health care patients use 
e‑cigarettes as a mean for smoking cessation. Thus, discussion 
regarding their use would be beneficial when conducted primary 
health care physicians.

Our research has shed light on the perception, knowledge, and 
attitude about e‑cigarette smoking among medical students in 
Qassim University. A significant finding of  the research is the 
relatively common use of  e‑cigarettes. Most students reported 
that they do not have adequate information about e‑cigarettes, 
which necessitates more information on e‑cigarettes in the 
curriculum. One of  the limitations of  our study was the scant 
literature available about e‑cigarettes. Therefore, more studies 
are needed to better understand other aspects about e‑cigarette 
use and knowledge among students and to assess the impact of  
those factors.

There is some inconsistency between the results obtained in this 
study and those recorded in other studies. Due to the limitations of  
this study, it might not be prudent to generalize our results and apply Figure 2: Sources of e‑cigarettes knowledge
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them to other colleges and universities. Nonetheless, our results 
provide a strong groundwork for e‑cigarette use and associated 
perceptions among the medical students at Qassim University.

Limitations
The difficulties or limitations of  the study included finding data 
collectors from each academic year and reaching the required 
sample size from such a small community. Moreover, the study 
questionnaire did not include items for traditional cigarette 
smokers.

Conclusion

Based on our survey, e‑cigarette smoking seems to be 
relatively common among the medical students, with a 
significant correlation between‑cigarette use and having a 
family member or a close friend who smokes e‑cigarettes. 
Our evaluation of  the students’ experience, attitude, and 
knowledge leads us to the conclusion that the medical students 
lack adequate knowledge about e‑cigarettes. Therefore, more 
efforts are needed to educate healthcare professionals, and 
the community at large, about the risks associated with 
e‑cigarettes. These efforts may eventually minimize the 
popularity of  e‑cigarettes.
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