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ABSTRACT

Background: During dental school, students may encounter stressful events that
contribute to stress, anxiety, and depression; in response to these factors, some
students use vaping or electronic cigarettes.

Objective: To evaluate the relationship between electronic cigarettes use and stress,
anxiety, and depression among dental students.

Methods: A cross-sectional study included 142 dental students in their preclinical,
clinical, or internship year was conducted. The 142 participants were split evenly
between two groups: smokers and nonsmokers. The average age of the study’s male
and female participants was 21.6 years. Using the DASS 21 scale, participants were
instructed to complete an electronic questionnaire assessing the association between
electronic cigarettes use and stress, anxiety, and depression in smokers and
nonsmokers.

Results: According to the findings of this study, stress, anxiety, and depression were
significantly associated with electronic cigarette use. Compared to non-smokers,
electronic cigarette smokers reported higher levels of severe/extremely severe
depression (OR: 10.34, 95% CI: [4.23-24.1]), anxiety (OR: 13.8, 95% CI: [5.4-30.1])
and stress (OR: 27.6, 95% CI: [8.9-85.8]). Compared to males, females were 2.5 times
(95% CI: [1.02-6.1]) more likely to report severe/extremely severe anxiety (P < 0.05).
Conclusion: This study demonstrates a significant correlation between the use of
electronic cigarettes and elevated levels of stress, anxiety, and depression among
dental students in the UAE.

Subjects Dentistry, Psychiatry and Psychology, Science and Medical Education, Mental Health
Keywords E-cigarettes and depression, Anxiety and stress

INTRODUCTION

Dental education is considered one of the most stressful experiences in undergraduate
education, its intensity increases as students move on to successive years of study
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(Uraz et al., 2013). In fact, dental education was found to be more stressful than medical
and other health sciences education (Abbasi et al., 2020; Murphy et al., 2009). For example,
in Denmark, Moore, Madsen ¢ Trans (2020) reported that dental students scored higher
than medical students on all mean test scores including the Depression Anxiety & Stress
Scale (DASS-21). This high level of stress and anxiety is attributed to the demands of the
dental education that requires high degree of achievement in theoretical knowledge,
clinical skills and a high level of professional interaction with patients (George et al., 2022;
Garcia et al., 2023). In a recent study among dental students in Malaysia, George et al.
(2022) reported that approximately 45% of the dental students who participated in the
study had moderate to extremely severe depression. Furthermore, it was recently reported
that dental students who self-reported at least severe depression presented a 79% higher
prevalence in history of academic failure compared to other dental students

(Garcia et al., 2023).

It has been postulated that in general, individuals turn to smoking to relieve their
symptoms of stress and anxiety (Rajab, 2001; Chaiton et al., 2009; Perski et al., 2022).
Alternatively, continuous smoking may lead to depression or anxiety, through its effect on
the pathway in the brain that regulates mood (Chaiton et al., 2009; Perski et al., 2022).
Previous research established that there is a negative association between smoking and
mental health (Boden, Fergusson ¢ Horwood, 2010; Fluharty et al., 2016; Brown et al., 2000;
Callahan-Lyon, 2014; Glasheen et al., 2014; Lawrence, Mitrou ¢ Zubrick, 2009; de Leon
et al., 2002; Szatkowski ¢ McNeill, 2015). In addition, the introduction of e-cigarettes in the
market in 2007, led to more studies specifically conducted to assess their health risks
(Rodakowska et al., 2020; Taylor et al., 2014; Bakhshaie, Zvolensky ¢ Goodwin, 2015).
Furthermore, in a recent longitudinal study, Kang ¢ Malvaso (2024) reported that among a
UK representative sample e-cigarette use was associated with adverse general mental
health, social dysfunction, & anhedonia, as well as loss of confidence. The primary active
ingredient in most e-cigarette liquids is nicotine, a substance that triggers the release of
dopamine a neurotransmitter linked to pleasure and reward. This can temporarily alleviate
tension and anxiety symptoms, yet prolonged usage can intensify feelings of anxiety and
depression over time (Ebersole et al., 2020).

An increasing number of young adults in the UAE are adopting this practice (Ahmed
et al., 2021; Abbasi et al., 2022). In a cross-sectional study conducted by Ahmed et al. (2021)
among students from three universities within the UAE, 15.1% acknowledged their present
cigarette smoking habit, 4.1% reported using vaping or electronic-cigarettes, and 28.8%
disclosed using both electronic cigarettes and traditional tobacco products.

The utilization of tobacco products, such as, conventional combustible cigarettes and
novel methods of tobacco delivery, like midwakh, shisha or waterpipe, alongside various
electronic nicotine delivery systems, is moving in an upward trend (Ahmed et al., 2021). In
the UAE, the average age at which individuals initiate tobacco or nicotine usage is around
20 years old (Abbasi et al., 2022). Among those aged between eighteen and twenty-seven
years who engage in tobacco use, 43.6% opt for electronic smoking devices.

Several studies assessed the prevalence of smoking among dental students in different
countries. In which, a prevalence of smoking ranged from 17-48% (Ahmed et al., 2021;
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Abbasi et al., 2022). Reasons suggested for this relatively high prevalence of smoking was
related to the heavy dental course load that leads to the initiation of smoking (Elani, Bedos
& Allison, 2013; Smith & Leggat, 2007; Fujita & Maki, 2018).

Therefore, the main objective of this study is to investigate the relationship between
electronic cigarette use and its potential association with stress, anxiety, and depression
among dental students in the UAE.

METHODS

Undergraduate dental education at the University is a six-year program. The first year is a
“Foundation Year” that is common to all medical and dental students. Eligibility to be
admitted to the College of Dental Medicine is based on the students’ performance during
this preparatory year and their obtained GPA. Therefore, the level of competition is very
high, and only the best students with the highest GPA are admitted to the Bachelor of
Dental Surgery. Dental students enrolled in this BDS program starts clinical training in
year three. The hours of clinical training increase gradually in year 4 and 5. All dental
graduates must complete a 12-months internship program to qualify as dentists. A
controlled cross-sectional study was conducted to assess the potential impact of electronic
cigarette usage on the levels of depression and anxiety among dental students enrolled in
the dental program. To enhance convenience and accessibility, the survey responses were
collected digitally through an electronic format, making it simpler to reach out to dental
students enrolled in the BDS program in the preclinical and clinical years. The eligibility
criteria included that students must be registered full time in the undergraduate program.
The survey link was widely disseminated across various social media platforms. This study
was approved by the Research Ethics Committee at the University of Sharjah (REC-22-12-
07-01-S).

The survey included questions regarding age, sex, and academic year. Data were
collection from December 2022 to February 2023. To establish participants use of e-
cigarettes, they were asked to respond “yes” or “no” to the following question “do you
currently smoke e-cigarettes”. The Depression, Anxiety and Stress Scale (DASS-21)
measures the three dimensions of these psychological conditions in a single scale (de Leon
et al., 2002). DASS-21 is the short-form version of the original self-reported 42-item
questionnaire and has demonstrated adequate reliability and validity (Laranjeira et al,
2023; Coker, Coker ¢ Sanni, 2018). In which the scale’s was found to have high internal
consistency and high discriminative, concurrent, and convergent validity (Laranjeira et al.,
2023). DASS-21 consists of three subscales: depression subscale, anxiety subscale and stress
subscale. Each subscale consists of seven items, each item scores from 0 (never), 1
(sometimes), 2 (often) to 4 (almost always), the total scores range from 0-21. The total
depression subscale score that measures low self-esteem and poor outlook for the future is
categorized as “normal” (0-9), “mild” (10-12), “moderate” (13-20), “severe” (21-27), and
“extremely severe” (28-42). The total anxiety subscale scores that measure fear response
and physiological arousal is categorized as “normal” (0-6), “mild” (7-9), “moderate”
(10-14), “severe” (15-19), and “extremely severe” (20-42). The categories of the stress
subscale that measures persistent arousal and tension are: “normal” (0- 10), “mild”
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Table 1 Characteristics of study participants.

Variable N (%)

Gender

Male 71 (50)

Female 71 (50)

Smoking status

Smoker 71 (50)

Non-smoker 71 (50)

Year of study

Pre-clinical years 34 (24)

Clinical years 94 (66)

Internship 14 (10)

Age (mean * SD) 216 +2.1
Note:

Distribution of study participants by sex, age, smoking status and year of study.

(11-18), “moderate” (19-26), “severe” (27-34), and “extremely severe” (35-42)
(Laranjeira et al., 2023). Noteworthy, DASS-21 is only a screening tool to reflect the
severity of symptoms and should not be used as a diagnostic tool.

Data analysis was conducted utilizing the IBM SPSS software (version 27), with a focus
on comparing the distribution of measured factors between the study groups. The
chi-square test was employed for statistical comparisons. Additional multiple logistic
regression analysis was utilized to test the association between depression, anxiety, stress
and smoking status, year of study and sex. For this analysis the dependent variables were
dichotomized into “severe/extremely severe” coded as “1” and “normal, mild, moderate”
coded as “0”. Two tailed level of significance was used (alpha level = 0.05).

RESULTS

Table 1 presents a summary of the characteristics of the 142 students who participated in
the study. The mean age of the participants was 21.6 + 2.1 years (females: mean age 21.3
(+1.84), males: mean age 22.0 (+2.3). Among these participants, an equal number of
students reported being smokers (N = 71) and nonsmokers (N = 71). In terms of the
participants’ academic progression, 24% (N = 34) were in their pre-clinical years of study,
10% (N = 14) were in the internship phase, while the largest group of respondents (N = 94
(66%)) were actively engaged in their clinical clerkship year. The mean age of the
participants was calculated at 21.6 + 2.1 years.

Significant differences were observed in the total DASS-21 subscales scores according to
smoking status (smokers: stress: 24.8 (+12.8), anxiety: 21.1 (£11.6), depression: 23.5
(£13.1)) vs. non-smokers: stress: 10.8 (£11.3), anxiety: 8.3 (+10.4), depression: 9.5 (+11.8);
P < 0.05) (Fig. 1).

Table 2 depicts the degrees of stress, anxiety, and depression observed in both smoking
and non-smoking participants. Compared to non-smokers, a significantly (P < 0.001)
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Table 2 Levels of stress, anxiety and depression among smokers and non-smokers.

Stress Smoker Non-smoker P value”
N (%) N (%)
Normal 16 (22.5) 42 (59.2) <0.001
Mild 7 (9.9) 13 (18.3) <0.001
Moderate 6 (8.5) 10 (14.1) <0.001
Severe 26 (36.6) 2 (2.8) <0.001
Extremely severe 16 (22.5) 4 (5.6) <0.001
Anxiety
Normal 11 (15.5) 45 (80.4) <0.001
Mild 4 (5.6) 2 (2.8) <0.001
Moderate 7 (9.9) 7 (9.9) <0.001
Severe 7 (9.9) 4 (5.6) <0.001
Extremely severe 42 (59.1) 13 (18.3) <0.001
Depression
Normal 15 (21.1) 41 (57.7) <0.001
Mild 3(4.2) 7 (9.9) <0.001
Moderate 9 (12.7) 11 (15.5) <0.001
Severe 10 (14.1) 5(7.0) <0.001
Extremely severe 34 (47.9) 7 (9.9) <0.001

Notes:

Chi-square test.

Levels of stress, anxiety and depression among smokers and non-smokers.

higher percentage of smokers reported severe or extremely severe stress levels (8.4% vs.
59.1%), anxiety levels (15.9% vs. 69.1%) as well as depressions levels (62.0% vs. 16.9%).
The multivariate logistic regression analysis in Table 3 showed that smokers were
significantly more likely to report severe/extremely severe depression (OR: 10.34 95% CI:
[4.23-24.1]), anxiety (OR: 13.8, 95% CI: [5.4-35.1]) and stress (OR: 27.6 95% CI:
[8.9-85.8]). Furthermore, compared to males, females were 2.5 times (95% CI: [1.02-6.1])
more likely to report severe/extremely severe anxiety (P < 0.05).
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Table 3 Association between smoking status, year of study, sex, and aspects of the DASS_21 Scale
using logistic regression analysis.

Variable Odds ratio 95% CI P value

Depression”

Smoking

Yes 10.34 (4.23-24.1] 0.0001
No*

Preclinical years
Clinical years 0.45 [0.18-1.15] 0.10
Preclinical years™*

Interns 0.44 [0.10-1.75] 0.22
Sex

Female 1.34 [0.59-3.1] 0.48
Male™*

Anxiety”

Smoking

Yes 13.8 [5.4-35.1] 0.0001
No™*

Preclinical years
Clinical years 0.38 [0.14-1.0] 0.05
Preclinical years™*

Interns 0.12 [0.02-0.55] 0.007
Sex

Female 2.50 [1.02-6.1] 0.04
Male*™*

Stress™

Smoking

Yes 27.6 [8.9-85.8] 0.0001
No™*

Preclinical years™*

Clinical years 0.40 [0.13-1.2] 0.10
Preclinical years™*

Interns 0.23 [0.04-1.1] 0.07
Sex

Female 234 [0.89-6.1] 0.08
Male™*

Notes:
"Dependent variable dichotomised into «severe/extremely severe compared to normal/mild/moderate.
**Reference group.

DISCUSSION

Our findings reveal a higher prevalence of stress, anxiety, and depression among dental
students, compared to studies conducted among Malaysian health science students,
(Fauzi et al., 2021) as well as, medical students in Saudi Arabia (Kulsoom ¢ Afsar, 2015).
However, our findings are similar to those reported among dental students in Saudi
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Arabia, Colombia and UK (Divaris et al., 2013; Newbury-Birch, Lowry ¢ Kamali, 2002;
Basudan, Binanzan ¢ Alhassan, 2017). Consistent with previous research,

Maygid et al. (2009) in this study, participants who smoke e-cigarettes had significantly
higher prevalence of stress, anxiety and depression compared to non-smokers. This could
be explained by the self-medication theory that postulates that individuals turn to smoking
to alleviate their psychological symptoms, suggesting that symptoms of depression and
anxiety may lead to smoking (Fluharty et al., 2016; Magid et al., 2009; Tien Nam et al,
2020). The association between electronic cigarettes and heightened stress and anxiety
levels can be attributed to the presence of nicotine, which has been recognized for its
capacity to stimulate the hypothalamic-pituitary-adrenal (HPA) axis and the sympathetic
nervous system (SNS), thereby triggering an escalation in cortisol and adrenaline release
(Tien Nam et al., 2020). Noteworthy, the association between E-cigarette use and
psychological problems may be complex, non-linear and bidirectional (Farooqui et al.,
2023; Lechner et al., 2017). For example, Lechner et al. (2017) reported that among
adolescents, depressive symptoms were associated with the initiation of e-cigarette use, and
that continuous use of e-cigarettes was associated with increase in levels of depression.
This association is also confounded by other external factors such as sociodemographic
and economic characteristics. Therefore, a better understanding of the causal link between
mental health and smoking is essential to address the determinant factors.

Our findings indicate that there is no significant difference in stress levels between
students in their pre-clinical years compared to their peers who were in their clinical years
or internship, after adjustment for smoking status and sex. Although these results may be
regarded as counterintuitive, given that students in clinical years may experience more
psychological problems due to the pressure that maybe exerted on them because they deal
with patients (Elani et al., 2014; Elani, Bedos & Allison, 2013; Alzahem et al., 2011;
Al-Sowygh, 2013), these findings are in agreement with previous studies (Basudan,
Binanzan & Alhassan, 2017; Gorter et al., 2008; Sugiura, Shinada ¢ Kawaguchi, 2005). It is
possible that dental students in different years experience different stressor factors, but not
necessarily higher levels. For example, students in the preclinical years could be stressed
about their academic performance and their ability to continue their studies in dentistry.
Once they successfully move to the clinical years, their stress and anxiety levels shift
towards their clinical requirements and dealing with their patients (Basudan, Binanzan &
Alhassan, 2017). However, to effectively address dental students’ psychological issues
reported in this study as well as other studies in different parts of the world, additional
research is needed to further understand the causes of the psychological problems
encountered.

Many studies have focused on sex difference in mental health among university
students, but no consistent conclusion was drawn in this respect (Gao, Ping ¢ Liu, 2020;
Adlaf et al., 2001; Bayram & Bilgel, 2008; Eisenberg et al., 2007; Mahmoud et al., 2012;
Al-Qaisy, 2011; Wong et al., 2006; Gitay et al., 2019; Niifiez-Pefia, Sudrez-Pellicioni ¢ Bono,
2016). Our findings agree with previous studies that reported higher levels of anxiety
among female university students (Bayram ¢ Bilgel, 2008; Eisenberg et al., 2007;
Mahmoud et al., 2012) compared to their male counterparts. One possible explanation is
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that emotional exhaustion prevails in females compared to males. Alternatively, women
seem to be at greater risk of psychological problems, due to the combination of biological
and sociocultural factors. For example, social roles may exert more pressure on females to
academically succeed than males (Gitay et al., 2019).

Results obtained from this study highlights the importance of self-knowledge of mental
health. Furthermore, based on the results of our study and findings from previous studies
(Rodakowska et al., 2020; Ahmed et al., 2021; Abbasi et al., 2022; Elani et al., 2014; Elani,
Bedos & Allison, 2013; Smith & Leggat, 2007; Fujita ¢ Maki, 2018; Laranjeira et al., 2023),
dental schools should consider the implementation of strategies that emphasize symptoms
discovery, management of stress, anxiety and depression, as well as, reinforcement of
policies against young populations’ e-cigarette use. Thereby, enhancing the students’ well-
being, including their mental health.

Study limitations

This study has several limitations, firstly, the cross-sectional design meant that a causal
relationship between smoking and depression, anxiety and stress could not be established.
Thus, longitudinal studies that take into account students’ medical history, income and
quality of life should be considered. In these studies the follow up of students throughout
their curriculum could address the onset of smoking and the causal and temporal variation
of association between smoking and stress/anxiety. Second, social desirability bias could
affect the obtained results. Lastly, given the design of this study and the relatively small
sample size, the findings should be cautiously interpreted because the results may not be
generalizable. In addition, the study included students from one institute, which may have
specific features and program setting that could affect the students’ perspective. Despite
these limitations, our findings underscore the association between e-cigarette use and
mental health among dental students. Our results add important information to the
current literature to call for dental schools to educate their students on effective strategies
to manage any mental health problems they may encounter during their university years.

CONCLUSION

This study offers initial indication of a relationship between electronic cigarette usage and
heightened levels of stress, anxiety, and depression among dental students. Future research
should adopt longitudinal approaches and incorporate diagnostic methods to assess both
electronic cigarette use and mental health outcomes, facilitating a more comprehensive
investigation into the nature of this association and the underlying mechanisms.
Furthermore, interventions designed to address stress, anxiety, and depression within the
dental students’ population should take into account electronic cigarette usage as a
plausible risk factor for mental health problems that warrants consideration.

ADDITIONAL INFORMATION AND DECLARATIONS

Funding

The authors received no funding for this work.

Tawba et al. (2024), PeerdJ, DOI 10.7717/peerj.18167 8/13


http://dx.doi.org/10.7717/peerj.18167
https://peerj.com/

Peer/

Competing Interests
The authors declare that they have no competing interests.

Author Contributions

» Waseem Tawba conceived and designed the experiments, performed the experiments,
analyzed the data, authored or reviewed drafts of the article, and approved the final draft.

o Mohamed El Qadiri conceived and designed the experiments, authored or reviewed
drafts of the article, and approved the final draft.

e Mustafa Al-Adhami conceived and designed the experiments, performed the
experiments, analyzed the data, authored or reviewed drafts of the article, and approved
the final draft.

e Nour Almehmeed conceived and designed the experiments, performed the experiments,
prepared figures and/or tables, and approved the final draft.

 Natheer H. Al-Rawi performed the experiments, prepared figures and/or tables, authored
or reviewed drafts of the article, and approved the final draft.

e Manal Awad performed the experiments, analyzed the data, prepared figures and/or
tables, authored or reviewed drafts of the article, and approved the final draft.

Human Ethics
The following information was supplied relating to ethical approvals (i.e., approving body
and any reference numbers):

The University of Sharjah Research Ethics Committee (REC-22-12-07-01-S).

Ethics
The following information was supplied relating to ethical approvals (i.e., approving body
and any reference numbers):

University of Sharjah, Research Ethics Committee.

Data Availability
The following information was supplied regarding data availability:
The raw data is available in the Supplemental File.

Supplemental Information
Supplemental information for this article can be found online at http://dx.doi.org/10.7717/
peerj.18167#supplemental-information.

REFERENCES

Abbasi S, Mubeen N, Ayub T, Khan M, Abbasi Z, Baig N. 2020. Comparison of stress levels
among medical and dental students in the clinical years of training and their coping strategies.
Journal of the Pakistan Medical Association 70(6):1006-1008.

Abbasi Y, Van HM-C, Faragalla M, Itani L. 2022. Knowledge and use of electronic cigarettes in
young adults in the United Arab Emirates, particularly during the COVID-19 pandemic.
International Journal of Environmental Research and Public Health 19(13):7828
DOI 10.3390/ijerph19137828.

Tawba et al. (2024), PeerdJ, DOI 10.7717/peerj.18167 9/13


http://dx.doi.org/10.7717/peerj.18167#supplemental-information
http://dx.doi.org/10.7717/peerj.18167#supplemental-information
http://dx.doi.org/10.7717/peerj.18167#supplemental-information
http://dx.doi.org/10.3390/ijerph19137828
http://dx.doi.org/10.7717/peerj.18167
https://peerj.com/

Peer/

Adlaf EM, Gliksman L, Demers A, Newton-Taylor B. 2001. The prevalence of elevated
psychological distress among Canadian undergraduates: findings from the 1998 Canadian
campus survey. Journal of American College Health 50(2):67-72
DOI 10.1080/07448480109596009.

Ahmed LA, Verlinden M, Alobeidli MA, Alahbabi RH, AlKatheeri R, Saddik B, Oulhaj A, Al-
Rifai RH. 2021. Patterns of tobacco smoking and nicotine vaping among university students in
the United Arab Emirates: a cross-sectional study. International Journal of Environmental
Research and Public Health 18(14):7652 DOI 10.3390/ijerph18147652.

Al-Qaisy LM. 2011. The relation of depression and anxiety in academic achievement among group
of university students. International Journal of Psychology and Counselling 3(5):96-100.

Al-Sowygh ZH. 2013. Academic distress, perceived stress and coping strategies among dental
students in Saudi Arabia. The Saudi Dental Journal 25(3):97-105
DOI 10.1016/j.sdentj.2013.05.002.

Alzahem AM, Van der Molen HT, Alaujan AH, Schmidt HG, Zamakhshary MH. 2011. Stress
amongst dental students: a systematic review. European Journal of Dental Education 15:8-18
DOI 10.1111/j.1600-0579.2010.00640.x.

Bakhshaie J, Zvolensky MJ, Goodwin RD. 2015. Cigarette smoking and the onset and persistence
of depression among adults in the United States: 1994-2005. Comprehensive Psychiatry
60:142-148 DOI 10.1016/j.comppsych.2014.10.012.

Basudan S, Binanzan N, Alhassan A. 2017. Depression, anxiety and stress in dental students.
International Journal of Medical Education 8:179-186 DOI 10.5116/ijme.5910.b961.

Bayram N, Bilgel N. 2008. The prevalence and socio-demographic correlations of depression,
anxiety and stress among a group of university students. Social Psychiatry and Psychiatric
Epidemiology 43(8):667-672 DOI 10.1007/s00127-008-0345-x.

Boden JM, Fergusson DM, Horwood LJ. 2010. Cigarette smoking and depression: tests of causal
linkages using a longitudinal birth cohort. The British Journal of Psychiatry 196(6):440-446
DOI 10.1192/bjp.bp.109.065912.

Brown C, Madden PA, Palenchar DR, Cooper-Patrick L. 2000. The association between depressive
symptoms and cigarette smoking in an urban primary care sample. The International Journal of
Psychiatry in Medicine 30:15-26 DOI 10.2190/NY79-CJOH-VBAY-5M1U.

Callahan-Lyon P. 2014. Electronic cigarettes: human health effects. Tobacco Control 23(suppl
2):ii36-ii40 DOI 10.1136/tobaccocontrol-2013-051470.

Chaiton MO, Cohen JE, O’Loughlin J, Rehm J. 2009. A systematic review of longitudinal studies
on the association between depression and smoking in adolescents. BMC Public Health 9:1-11
DOI 10.1186/1471-2458-9-356.

Coker AO, Coker OO, Sanni D. 2018. Psychometric properties of the 21-item depression anxiety
stress scale (DASS-21). International Multi-Disciplinary Journal 12(2):135
DOI 10.4314/afrrev.v12i2.13.

de Leon J, Becona E, Gurpegui M, Diaz FJ. 2002. The association between high nicotine
dependence and severe mental illness may be consistent across countries. The Journal of Clinical
Psychiatry 63(9):1495 DOI 10.4088/JCP.v63n0911.

Divaris K, Mafla AC, Villa-Torres L, Sanchez-Molina M, Gallego-Gomez CL, Vélez-
Jaramillo LF, Tamayo-Cardona JA, Pérez-Cepeda D, Vergara-Mercado ML,
Simancas-Pallares MA, Polychronopoulou A. 2013. Psychological distress and its correlates
among dental students: a survey of 17 Colombian dental schools. BMC Medical Education
13:1-12 DOI 10.1186/1472-6920-13-91.

Tawba et al. (2024), PeerdJ, DOI 10.7717/peerj.18167 10/13


http://dx.doi.org/10.1080/07448480109596009
http://dx.doi.org/10.3390/ijerph18147652
http://dx.doi.org/10.1016/j.sdentj.2013.05.002
http://dx.doi.org/10.1111/j.1600-0579.2010.00640.x
http://dx.doi.org/10.1016/j.comppsych.2014.10.012
http://dx.doi.org/10.5116/ijme.5910.b961
http://dx.doi.org/10.1007/s00127-008-0345-x
http://dx.doi.org/10.1192/bjp.bp.109.065912
http://dx.doi.org/10.2190/NY79-CJ0H-VBAY-5M1U
http://dx.doi.org/10.1136/tobaccocontrol-2013-051470
http://dx.doi.org/10.1186/1471-2458-9-356
http://dx.doi.org/10.4314/afrrev.v12i2.13
http://dx.doi.org/10.4088/JCP.v63n0911
http://dx.doi.org/10.1186/1472-6920-13-91
http://dx.doi.org/10.7717/peerj.18167
https://peerj.com/

Peer/

Ebersole J, Samburova V, Son Y, Cappelli D, Demopoulos C, Capurro A, Pinto A, Chrzan B,
Kingsley K, Howard K, Clark N, Khlystov A. 2020. Harmful chemicals emitted from electronic
cigarettes and potential deleterious effects in the oral cavity. Tobacco Induced Diseases 18:41
DOI 10.18332/tid/116988.

Eisenberg D, Gollust SE, Golberstein E, Hefner JL. 2007. Prevalence and correlates of depression,
anxiety, and suicidality among university students. American Journal of Orthopsychiatry
77(4):534-542 DOI 10.1037/0002-9432.77.4.534.

Elani HW, Allison PJ, Kumar RA, Mancini L, Lambrou A, Bedos C. 2014. A systematic review of
stress in dental students. Journal of Dental Education 78(2):226-242
DOI 10.1002/j.0022-0337.2014.78.2.tb05673 .x.

Elani HW, Bedos C, Allison PJ. 2013. Sources of stress in Canadian dental students: a prospective
mixed methods study. Journal of Dental Education 77(11):1488-1497
DOI 10.1002/j.0022-0337.2013.77.11.tb05625 .x.

Farooqui M, Shoaib S, Afaq H, Quadri S, Zaina F, Baig A, Liaquat A, Sarwar Z, Zafar A,
Younus S. 2023. Bidirectionality of smoking and depression in adolescents: a systematic review.
Trends in Psychiatry and Psychotherapy 45:€20210429 DOI 10.47626/2237-6089-2021-0429.

Fauzi MF, Anuar TS, Teh LK, Lim WF, James R]J, Ahmad R, Mohamed M, Abu Bakar SH,
Mohd Yusof FZ, Salleh MZ. 2021. Stress, anxiety and depression among a cohort of health
sciences undergraduate students: the prevalence and risk factors. International Journal of
Environmental Research and Public Health 18(6):3269 DOI 10.3390/ijerph18063269.

Fluharty M, Taylor AE, Grabski M, Munafo MR. 2016. The association of cigarette smoking with
depression and anxiety: a systematic review. Nicotine ¢» Tobacco Research 19:3-13
DOI 10.1093/ntr/ntw140.

Fujita Y, Maki K. 2018. Associations of smoking behavior with lifestyle and mental health among
Japanese dental students. BMC Medical Education 18:1-11 DOI 10.1186/s12909-018-1365-1.
Gao W, Ping S, Liu X. 2020. Gender differences in depression, anxiety, and stress among college
students: a longitudinal study from China. Journal of Affective Disorders 263(2):292-300
DOI 10.1016/j.jad.2019.11.121.

Garcia FF, Casarin M, Silva FH, Muniz FWMG. 2023. Association between history of academic
failure during dental school and self-reported depression, anxiety, and stress: a retrospective
cohort. Journal of Dental Education 87(11):1502-1511 DOI 10.1002/jdd.13333.

George RP, Donald PM, Soe HHK, Tee SC, Toh J, Cheah MJQ. 2022. Prevalence of symptoms of
depression, anxiety, and stress among undergraduate dental students in Malaysia. The Journal of
Contemporary Dental Practice 23(5):532-538 DOI 10.5005/jp-journals-10024-3340.

Gitay MN, Fatima S, Arshad S, Arshad B, Ehtesham A, Baig MA, Ilyas MF, Rizvi SF,
Farooqui Q, Masroor M, Haque Z. 2019. Gender differences and prevalence of mental health
problems in students of healthcare units. Community Mental Health Journal 55(5):849-853
DOI 10.1007/s10597-018-0304-2.

Glasheen C, Hedden SL, Forman-Hoffman VL, Colpe LJ. 2014. Cigarette smoking behaviors
among adults with serious mental illness in a nationally representative sample. Annals of
Epidemiology 24(10):776-780 DOI 10.1016/j.annepidem.2014.07.009.

Gorter R, Freeman R, Hammen S, Murtomaa H, Blinkhorn A, Humphris G. 2008. Psychological
stress and health in undergraduate dental students: fifth year outcomes compared with first year
baseline results from five European dental schools. European Journal of Dental Education
12(2):61-68 DOI 10.1111/j.1600-0579.2008.00468.x.

Kang W, Malvaso A. 2024. Understanding the longitudinal associations between e-cigarette use
and general mental health, social dysfunction and anhedonia, depression and anxiety, and loss of

Tawba et al. (2024), PeerdJ, DOI 10.7717/peerj.18167 11/13


http://dx.doi.org/10.18332/tid/116988
http://dx.doi.org/10.1037/0002-9432.77.4.534
http://dx.doi.org/10.1002/j.0022-0337.2014.78.2.tb05673.x
http://dx.doi.org/10.1002/j.0022-0337.2013.77.11.tb05625.x
http://dx.doi.org/10.47626/2237-6089-2021-0429
http://dx.doi.org/10.3390/ijerph18063269
http://dx.doi.org/10.1093/ntr/ntw140
http://dx.doi.org/10.1186/s12909-018-1365-1
http://dx.doi.org/10.1016/j.jad.2019.11.121
http://dx.doi.org/10.1002/jdd.13333
http://dx.doi.org/10.5005/jp-journals-10024-3340
http://dx.doi.org/10.1007/s10597-018-0304-2
http://dx.doi.org/10.1016/j.annepidem.2014.07.009
http://dx.doi.org/10.1111/j.1600-0579.2008.00468.x
http://dx.doi.org/10.7717/peerj.18167
https://peerj.com/

Peer/

confidence in a sample from the UK: a linear mixed effect examination. Journal of Affective
Disorders 346(12):200-205 DOI 10.1016/j.jad.2023.11.013.

Kulsoom B, Afsar NA. 2015. Stress, anxiety, and depression among medical students in a
multiethnic setting. Neuropsychiatric Disease and Treatment 11:1713-1722
DOI 10.2147/NDT.S83577.

Laranjeira C, Querido A, Sousa P, Dixe MA. 2023. Assessment and psychometric properties of
the 21-item depression anxiety stress scale (DASS-21) among Portuguese higher education
students during the COVID-19 pandemic. European Journal of Investigation in Health,
Psychology and Education 13(11):2546-2560 DOI 10.3390/ejihpel3110177.

Lawrence D, Mitrou F, Zubrick SR. 2009. Smoking and mental illness: results from population
surveys in Australia and the United States. BMC Public Health 9:1-14
DOI 10.1186/1471-2458-9-285.

Lechner WYV, Janssen T, Kahler CW, Audrain-McGovern J, Leventhal AM. 2017. Bi-directional
associations of electronic and combustible cigarette use onset patterns with depressive
symptoms in adolescents. Preventive Medicine 96(10):73-78 DOI 10.1016/j.ypmed.2016.12.034.

Magid V, Colder CR, Stroud LR, Nichter M, Nichter M, Members T. 2009. Negative affect, stress,
and smoking in college students: unique associations independent of alcohol and marijuana use.
Addictive Behaviors 34(11):973-975 DOI 10.1016/j.addbeh.2009.05.007.

Mahmoud JSR, Topsy SR, Hall LA, Lennie TA. 2012. The relationship among young adult college
students’ depression, anxiety, stress, demographics, life satisfaction, and coping styles. Issues in
Mental Health Nursing 33(3):149-156 DOI 10.3109/01612840.2011.632708.

Moore R, Madsen LV, Trans M. 2020. Stress sensitivity and signs of anxiety or depression among
first year clinical dental and medical students. Open Journal of Medical Psychology 9:7-20
DOI 10.4236/0jmp.2020.91002.

Murphy RJ, Gray SA, Sterling G, Reeves K, DuCette J. 2009. A comparative study of professional
student stress. Journal of Dental Education 73(3):328-337
DOI 10.1002/j.0022-0337.2009.73.3.tb04705.x.

Newbury-Birch D, Lowry RJ, Kamali F. 2002. The changing patterns of drinking, illicit drug use,
stress, anxiety and depression in dental students in a UK dental school: a longitudinal study.
British Dental Journal 192(11):646-649 DOI 10.1038/sj.bdj.4801448.

Nuiiez-Peita MI, Sudrez-Pellicioni M, Bono R. 2016. Gender differences in test anxiety and their
impact on higher education students” academic achievement. Procedia-Social and Behavioral
Sciences 228(2):154-160 DOI 10.1016/.sbspro.2016.07.023.

Perski O, Theodoraki M, Cox S, Kock L, Shahab L, Brown J. 2022. Associations between smoking
to relieve stress, motivation to stop and quit attempts across the social spectrum: a population
survey in England. PLOS ONE 17(5):¢0268447 DOI 10.1371/journal.pone.0268447.

Rajab LD. 2001. Perceived sources of stress among dental students at the University of Jordan.
Journal of Dental Education 65(3):232-241 DOI 10.1002/j.0022-0337.2001.65.3.tb03392.x.

Rodakowska E, Mazur M, Baginska J, Sierpinska T, La Torre G, Ottolenghi L, D’Egidio V,
Guerra F. 2020. Smoking prevalence, attitudes and behavior among dental students in Poland
and Italy. International Journal of Environmental Research and Public Health 17(20):7451
DOI 10.3390/ijerph17207451.

Smith DR, Leggat PA. 2007. An international review of tobacco smoking among dental students in
19 countries. International Dental Journal 57(6):452-458
DOI 10.1111/§.1875-595X.2007.tb00149.x.

Tawba et al. (2024), PeerdJ, DOI 10.7717/peerj.18167 12/13


http://dx.doi.org/10.1016/j.jad.2023.11.013
http://dx.doi.org/10.2147/NDT.S83577
http://dx.doi.org/10.3390/ejihpe13110177
http://dx.doi.org/10.1186/1471-2458-9-285
http://dx.doi.org/10.1016/j.ypmed.2016.12.034
http://dx.doi.org/10.1016/j.addbeh.2009.05.007
http://dx.doi.org/10.3109/01612840.2011.632708
http://dx.doi.org/10.4236/ojmp.2020.91002
http://dx.doi.org/10.1002/j.0022-0337.2009.73.3.tb04705.x
http://dx.doi.org/10.1038/sj.bdj.4801448
http://dx.doi.org/10.1016/j.sbspro.2016.07.023
http://dx.doi.org/10.1371/journal.pone.0268447
http://dx.doi.org/10.1002/j.0022-0337.2001.65.3.tb03392.x
http://dx.doi.org/10.3390/ijerph17207451
http://dx.doi.org/10.1111/j.1875-595X.2007.tb00149.x
http://dx.doi.org/10.7717/peerj.18167
https://peerj.com/

Peer/

Sugiura G, Shinada K, Kawaguchi Y. 2005. Psychological well-being and perceptions of stress
amongst Japanese dental students. European Journal of Dental Education 9:17-25
DOI 10.1111/j.1600-0579.2004.00352.x.

Szatkowski L, McNeill A. 2015. Diverging trends in smoking behaviors according to mental health
status. Nicotine & Tobacco Research 17(3):356-360 DOI 10.1093/ntr/ntul73.

Taylor G, McNeill A, Girling A, Farley A, Lindson-Hawley N, Aveyard P. 2014. Change in
mental health after smoking cessation: systematic review and meta-analysis. Bmj 348:g1151
DOI 10.1136/bmj.g1151.

Tien Nam P, Thanh Tung P, Hanh Dung N, Hoang An D, Dang The Anh B, Bich Diep Q,
Bao Giang K, Huong Giang D, Thi Thu Hien N, Ngoc Hung P, Thi Thanh Huong N,
Phuong Linh B, Thi Dieu Linh D, Xuan Long N, Gia Thu H, Viet Tuan D, Huu Tu N,
Van Minh H. 2020. Prevalence of smoking among health science students in Vietnam in 2018
and associated factors: a cross-sectional study. Health Psychology Open 7(2):2055102920967244
DOI 10.1177/2055102920967244.

Uraz A, Tocak YS, Yozgathgil C, Cetiner S, Bal B. 2013. Psychological well-being, health, and
stress sources in Turkish dental students. Journal of Dental Education 77(10):1345-1355
DOI 10.1002/j.0022-0337.2013.77.10.tb05609.x.

Wong JGWS, Cheung EPT, Chan KKC, Ma KKM, Wa Tang S. 2006. Web-based survey of
depression, anxiety and stress in first-year tertiary education students in Hong Kong. Australian
& New Zealand Journal of Psychiatry 40(9):777-782 DOI 10.1080/j.1440-1614.2006.01883 x.

Tawba et al. (2024), PeerdJ, DOI 10.7717/peerj.18167 13/13


http://dx.doi.org/10.1111/j.1600-0579.2004.00352.x
http://dx.doi.org/10.1093/ntr/ntu173
http://dx.doi.org/10.1136/bmj.g1151
http://dx.doi.org/10.1177/2055102920967244
http://dx.doi.org/10.1002/j.0022-0337.2013.77.10.tb05609.x
http://dx.doi.org/10.1080/j.1440-1614.2006.01883.x
http://dx.doi.org/10.7717/peerj.18167
https://peerj.com/

	Electronic cigarettes and their association with stress, depression, and anxiety among dental students in the UAE—a pilot cross sectional study ...
	Introduction
	Methods
	Results
	Discussion
	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


