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ABSTRACT
INTRODUCTION Amidst the escalating trend of electronic cigarette (e-cigarette) use 
and dual smoking habits among youth, understanding their potential impact 
on psychological well-being is imperative. Limited research has explored this 
relationship, particularly among youth in settings where e-cigarettes are banned. 
This study investigates the relationship between current e-cigarette and traditional 
cigarette use patterns and the presence of depression and anxiety symptoms 
among youth in Thailand.
METHODS Using a cross-sectional survey encompassing 3424 individuals aged 
15–24 years in Northern Thailand from December 2021 to September 2022, 
we accessed cigarette and e-cigarette usage over the past 30 days alongside 
depression and anxiety symptoms over the past two weeks. Multivariable logistic 
regression was employed to analyze the association of these variables, adjusting 
for sociodemographic factors.
RESULTS Among the surveyed youths, 10.8% reported cigarette use, 6.2% utilized 
e-cigarettes, and 3.3% were dual users within the past 30 days. Regarding mental 
health, 33.96% exhibited moderate-severe to severe depression, while 52.54% 
experienced anxiety at similar levels. After adjusting for covariates, both current 
e-cigarette users and dual users exhibited heightened depression symptoms 
(AOR=1.80; 95% CI: 1.30–2.51, and AOR=2.30; 95% CI: 1.49–3.55, respectively) 
and only e-cigarette use had increased odds of increased anxiety levels (AOR=1.70; 
95% CI: 1.24–2.32) compared to non-users. Notably, current cigarette smokers 
demonstrated no association with depression but had decreased odds of higher 
levels of anxiety compared to non-users (AOR=0.73; 95% CI: 0.55–0.96).
CONCLUSIONS A substantial number of Thai youths are using e-cigarettes and 
experiencing psychological distress. E-cigarette use is associated with heightened 
levels of depression and anxiety, whereas cigarette smoking is not associated with 
depression but is likely to be associated with an increased reporting of anxiety. 
These contradictory findings highlight the need for comprehensive investigations, 
especially when e-cigarettes are prohibited. 
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INTRODUCTION
The trend of traditional cigarette use in the young population has been steadily 
declining1, while electronic cigarettes, commonly known as e-cigarettes, have 
witnessed an unprecedented surge in popularity2. In 2019, a substantial number 
of youths aged 15–24 years, worldwide, were estimated to be tobacco users, 
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totaling approximately 155 million3. Although specific 
estimates are unavailable, a 2022 systematic review 
of global data revealed that the pooled prevalence 
of current e-cigarette vaping and concurrent use 
of e-cigarettes and traditional cigarettes among 
individuals aged 9–25 years was 7.7% and 4%, 
respectively4. With the growing exposure of youth to 
e-cigarettes, apprehensions have surfaced regarding 
the health effects of these novel products on young 
individuals.

E-cigarettes are often promoted as a safer 
alternative to traditional tobacco smoking, triggering 
a public health debate that extends well beyond their 
potential for harm reduction. 

Despite avoiding the harmful combustion process 
of traditional cigarettes, e-cigarette use still leads 
to the thermal breakdown of liquid bases, resulting 
in the formation of hazardous by-products such as 
tobacco-specific nitrosamines, polycyclic aromatic 
hydrocarbons, aldehydes, metals, and volatile organic 
compounds5. While extensive evidence has reported 
the physical health consequences of e-cigarettes, 
including impacts on respiratory, cardiovascular, 
gastrointestinal, neurological and immune systems6, 
their mental health implications remain relatively 
contentious.

There exists uncertainty in various reviews 
regarding the mental health implications of e-cigarette 
use among young individuals, particularly those based 
on studies conducted in high-income countries with 
less stringent legislative policies controlling these 
products. For instance, a 2022 scoping review 
underscores that e-cigarette users are more likely to 
experience depression and suicide attempts compared 
to non-users7. Furthermore, a systematic review 
identified increased mental health problems such 
as depression, anxiety, suicidality, attention deficits, 
hyperactivity disorder, impulsivity, and perceived 
stress associated with e-cigarette use among youth8. 
However, the primary evidence from these reviews is 
limited by imprecision. 

Nicotine, a commonly found addictive substance in 
e-cigarettes, is acknowledged for its potential impact 
on the developing brains of young individuals9. 
However, this also applies to smoking, which remains 
prevalent. Nevertheless, the evidence linking nicotine 
directly to mental health issues remains inconclusive, 

just as the overall influence of e-cigarettes on mental 
disorders lacks a definitive consensus.

Thailand is among the more than 30 nations that 
have implemented a complete ban on the sale of 
e-cigarettes, when traditional cigarettes are allowed 
and limited to those aged ≥20 years. While the 
prevalence of youth e-cigarette use in Thailand has 
been lower than the global average, as indicated 
by the Global Youth Tobacco Surveys conducted 
from 2014 to 201910, recent data show a significant 
increase in e-cigarette usage among young people in 
the country11. This trend mirrors patterns observed in 
high-income countries, such as Korea12 and the United 
Kingdom13, where these products are legally available. 
These circumstances raised public health concerns 
regarding the potential health risks associated with 
e-cigarette use among the youth population.

While numerous studies have examined the impact 
of e-cigarettes on mental health7,8, causality remains 
undetermined. Additionally, previous research, 
primarily conducted in high-income countries with 
more permissive regulations on these products, lacks 
focus on regions where e-cigarettes are prohibited. 
It is crucial to recognize that differing legislative 
environments are likely to shape diverse vaping and 
smoking behaviors and their associated health risks. 
Moreover, young people are particularly vulnerable to 
the effects of substance use. Consequently, this study 
aims to investigate the correlation between vaping and 
smoking behaviors and the prevalence of depression 
and anxiety symptoms among young individuals in 
Thailand.

METHODS
Study design and sampling
This study was a cross-sectional survey conducted 
among individuals aged 15–24 years in Northern 
Thailand. The sample size for this study was 
determined using the infinite population proportion 
formula, incorporating several parameters: proportion 
(P)=0.10, reflecting the rate of depression among 
young Thai people14; error=0.02 (15% of P); 
alpha=0.05; Z (0.98)=1.96; and cluster effect=2. 
Initially, a total of 3046 individuals were estimated. 
To account for potential non-responses and 
incomplete responses, 15% of this number was added. 
Consequently, the final sample size was determined to 
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be 3503 individuals. The sampling process followed 
a stratified two-stage cluster approach to ensure the 
selection of representative samples from Northern 
Thailand. Firstly, the region was divided into three 
strata: upper North, central North, and lower North, 
using a stratified random sampling method. Secondly, 
two provinces were randomly selected from each 
stratum using a cluster random sampling method, 
resulting in six provinces. Thirdly, another round 
of cluster random sampling was employed to select 
one secondary school, one vocational school, and one 
university from each province, totaling 18 educational 
institutions. Lastly, once the target institutions agreed 
to participate in data collection, representative classes 
were randomly chosen from each institution using a 
simple random sampling method (lottery method). 
Lists of student names from each classroom were then 
compiled, and random sampling was carried out until 
the required number of samples was obtained.

Measures
Exploratory variables
Sociodemographic characteristics were evaluated 
through a checklist comprising questions pertaining 
to sex, current education level, monthly pocket money, 
and latest Grade Point Average (GPA). Additionally, 
participants were asked to provide their ages via 
a short-answer question. Assessment of current 
substance use, including alcohol and cannabis, was 
conducted by querying participants about their usage 
of these substances within the past 30 days.

Independent variables 
Current e-cigarette vaping and traditional cigarette 
smoking patterns were determined by two questions: 
‘In the past 30 days, have you smoked a cigarette, 
even 1 or 2 puffs?’, and ‘In the past 30 days, have you 
smoked an electronic cigarette, even 1 or 2 puffs?’. 
Participants who answered ‘Yes’ to both questions 
were categorized as ‘current dual users’, those who 
responded ‘Yes’ to either question were classified as 
‘current users (e-cigarette or cigarette)’, and those 
who answered ‘No’ to both questions were identified 
as ‘non-users’.

Dependent variables
The severity of depressive symptoms was measured 

using the Thai version of the Patient Health 
Questionnaire for Adolescents (PHQ-A) with internal 
consistency with an alpha coefficient of 0.9215. 
This questionnaire included a 9-item checklist that 
inquired about various symptoms experienced over 
the past two weeks, such as ‘feeling down, depressed, 
irritable, or hopeless’, ‘trouble falling asleep, staying 
asleep, or sleeping too much?’ and ‘poor appetite, 
weight loss, or overeating’. Participants rated their 
responses on a 4-point Likert scale: ‘0=Not at all’, 
‘1=Several days’, ‘2=More than half the days’, and 
‘3=Nearly every day’. The severity of depression 
symptoms was categorized as minimal (0–4), mild 
(5–9), moderate (10–14), moderate-severe (15–19), 
and severe (20–27).

Anxiety symptom levels were assessed using 
the Generalized Anxiety Disorder-7 (GAD-7) with 
internal consistency with an alpha coefficient of 
0.9216, which had been translated into the Thai 
language and underwent a quality check by language 
experts. This scale included a 7-item checklist 
about the frequency with which individuals had 
experienced specific problems over the past two 
weeks, such as ‘feeling nervous, anxious, or on edge’ 
and ‘not being able to stop or control worrying’. 
Participants responded on a 4-point Likert scale: 
‘0=Not at all’, ‘1=Several days’, ‘2=More than half 
the days’, and ‘3=Nearly every day’. Anxiety severity 
was categorized based on the score: 0–4: Minimal 
Anxiety, 5–9: Mild Anxiety, 10–14: Moderate Anxiety, 
and 15–21: Severe Anxiety’.

Data collection 
The study involved assembling groups of target 
participants in common locations and providing them 
with comprehensive information about the study, its 
objectives, its importance, and participants’ rights 
to participate, decline participation, or withdraw at 
any point without providing reasons. For students 
aged <20 years, informed consent from parents or 
guardians was obtained through the schoolteachers 
prior to the day of data collection. Students who had 
obtained parental consent and submitted a signed 
consent form were then invited to participate in 
the survey and provided with the questionnaire. 
Participants were given detailed instructions on 
completing the anonymous questionnaire and 
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assured that their responses would be treated with 
confidentiality. The questionnaire took a maximum 
of 30 minutes to complete. Following the conclusion 
of all data collection processes, 3424 questionnaires 
were completed and returned, resulting in an 
exceptionally high response rate of 97.8%. The data 
collection period spanned from December 2021 
to September 2022. The study protocol received 
approval from the Human Research Ethics Committee 
of Naresuan University (Project certification No. 56 
02 03 000).

Analysis
The data analysis was conducted using SPSS version 
17.0 for Windows. Sociodemographic characteristics 
and the participants’ current vaping or smoking 
status were described in terms of frequency and 
percentage, categorized based on their severity levels 
of depression and anxiety symptoms. Scale variables 
were dichotomized based on the average calculated. 
Depression and anxiety levels were categorized using 
established thresholds: mild/moderate (0–9) and 
moderate-severe/severe (10–27) for depression17, 
and minimal/mild (0–9) and moderate/severe (10–
21) for anxiety16. Univariate analysis was employed 
to assess the unadjusted relationship between 
current vaping/smoking status, current substance 
use, sociodemographic characteristics, and levels of 
depression and anxiety. 

Multivariable logistic regression with the enter 
method was used to explore the associations between 
vaping/smoking status and levels of depression and 
anxiety. The analyses adjusted for various factors, 
including sex, current education level, monthly 
income, GPA, past 30-day alcohol use, and past 30-
day cannabis use. Hosmer-Lemeshow statistics were 
used to assess the model’s fit prior to conducting the 
multivariate logistic regression. The analysis revealed 
a good model fit for the model, demonstrated by the 
Chi-square test results (χ2=11.64, p=0.168, and 
χ2=9.84, p=0.277). The significance level was two-
sided with a threshold of p<0.05.

RESULTS
Descriptive analyses 
As shown in Table 1, the study involved 3424 
young individuals, 56.3% of whom were females, 

and the average age was 17.85 years (SD=2.11). 
The distribution of their current education level 
was relatively even, with 36.1% being secondary 
students, 32.8% enrolled in vocational programs, 
and 31.1% pursuing undergraduate degrees. Their 
average monthly income was 2715 THB (SD=4004), 
and their GPA averaged 3.23 (SD=0.53). In terms 
of substance use, the prevalence rates for current 
smokers, current e-cigarette users, and dual users 
were 10.8%, 6.2%, and 3.3%, respectively. During 
the preceding 30 days, 33.1% of the participants 
consumed alcohol, while 10.2% engaged in the use of 
cannabis. In terms of mental health, the prevalence 
of moderate-severe to severe depression was 33.96%, 
while the prevalence of anxiety at the same level was 
52.54%.

Data analysis (Table 1) revealed that 36.5% of 
dual users, 34.6% of current e-cigarette users, 22.4% 
of individuals who smoked traditional cigarettes, 
and 24.6% of those who had not used any tobacco 
products in the past 30 days reported experiencing 
moderate-severe to severe levels of depression. In 
terms of anxiety symptoms, a higher proportion was 
observed among current e-cigarette users (62.1%) 
and current dual users (58.3%), as well as non-
current users (52.9%), while a comparatively lower 
proportion was found among current cigarette 
smokers (42.4%).

Univariate analyses
In the unadjusted model (Table 2), e-cigarette users 
(OR=1.63; 95% CI: 1.21–2.19) and dual-users 
(OR=1.77; 95% CI: 1.20–2.61) had a higher likelihood 
of experiencing increased depression symptoms 
when compared to non-current users. Additionally, 
among young individuals with heightened depression 
symptoms, being female (OR=1.91; 95% CI: 1.63–
2.25) were identified with increased odds, while 
attending a vocational college (OR=0.5; 95% 
CI: 0.43–0.63) was associated with lower odds. 
Concerning anxiety, traditional cigarette smokers 
were less likely (OR=0.66; 95% CI: 0.53–0.82), while 
e-cigarette users were more likely (OR=1.46; 95% 
CI: 1.09–1.94) than non-current users to experience 
increased anxiety symptoms. Additionally, those being 
female (OR=1.66; 95% CI: 1.45–1.90) and younger 
(OR=0.94; 95% CI: 0.91–0.98) were more likely to 

https://doi.org/10.18332/tid/186860


Tobacco Induced Diseases 
Research Paper

Tob. Induc. Dis. 2024;22(May):82
https://doi.org/10.18332/tid/186860

5

experience increased anxiety, while those attending 
vocational schools (OR=0.56; 95% CI: 0.48–0.66) 
were less likely to report experiencing increased 
anxiety.

Multivariable analyses
Six factors were identified as being associated 
with a higher likelihood of experiencing elevated 
levels of depression. These factors included being 
female (AOR=0.55; 95% CI: 0.45–0.67), attending 
a vocational school (AOR=0.59; 95% CI: 0.47–
0.74), attending university (AOR=0.71; 95% CI: 
0.56–0.90), drinking alcohol in the past 30 days 

(AOR=0.82; 95% CI: 0.68–0.99), using e-cigarettes 
in the past 30 days (AOR=0.81; 95% CI: 1.30–
2.51), and using both e-cigarettes and cigarettes in 
the past 30 days (AOR=2.30; 95% CI: 1.49–3.55). 
Fewer factors were associated with increased odds 
of experiencing heightened levels of anxiety. These 
included being female (AOR=1.46; 95% CI: 1.23–
1.73), attending vocational school (AOR=0.63; 95% 
CI: 0.52–0.76), smoking traditional cigarettes in the 
past 30 days (AOR=0.73; 95% CI: 0.55–0.96), and 
using e-cigarettes in the past 30 days (AOR=1.70; 
95% CI: 1.24–2.32). Additional details are provided 
in Table 2.

Table 1. Participant characteristics by levels of depression and anxiety, surveyed in 2021–2022, in Northern 
Thailand (N=3424)

Characteristics Total

n (%)

Level of depressive symptoms Level of anxiety symptoms

Mild-moderate      

n (%)

Moderate-severe 
to severe      
n (%)

Minimal-mild 

n (%)

Moderate-severe
 n (%)

Sex

Male 1498 (43.7) 1218 (81.3) 280 (18.7) 817 (54.5) 681 (45.5)

Female 1926 (56.3) 1338 (69.5) 588 (30.5) 808 (42.0) 1118 (58.0)

Age (years), mean ± SD 17.85 ± 2.11 17.92 ± 2.07 17.64 ± 2.21 17.98 ± 2.05 17.73 ± 2.16

<20 2589 (75.6) 1925 (74.4) 664 (25.6) 1220 (47.1) 1369 (52.9)

≥20 835 (24.4) 631 (75.6) 204 (24.4) 405 (48.5) 430 (51.5)

Current education level

Secondary student 1236 (36.1) 861 (69.7) 375 (30.3) 514 (41.6) 722 (58.4)

Vocational student 1123 (32.8) 917 (81.7) 206 (18.3) 628 (55.9) 495 (44.1)

Undergraduate student 1065 (31.1) 778 (73.1) 287 (26.9) 483 (45.4) 582 (54.6)

Monthly income (THB), mean ± SD 2715 ± 4004 2708 ± 4110 2733 ± 3674 2694 ± 3538 2733 ± 4382

GPA, mean ± SD 3.23 ± 0.531 3.23 ± 0.522 3.23 ± 0.572 3.21 ± 0.521 3.24 ± 0.539

Past 30-day alcohol use 

No 2292 (66.9) 1733 (75.6)  (24.4) 1093 (47.7) 1199 (52.3)

Yes 1132 (33.1) 823 (72.7) 309 (27.3) 532 (47.7) 600 (53.0)

Past 30-day cannabis use

No 3075 (89.8) 2291 (74.5) 784 (25.5) 1446 (47.0) 1629 (53.0)

Yes 349 (10.2) 265 (75.9) 84 (24.1) 179 (51.3) 170 (48.7)

Past 30-day cigarette use 

No 2728 (79.7) 2058 (75.4) 670 (24.6) 1284 (47.1) 1444 (52.9)

Exclusive traditional 370 (10.8) 287 (77.6) 83 (22.4) 213 (57.6) 157 (42.4)

Exclusive electronic 211 (6.2) 138 (65.4) 73 (34.6) 80 (37.9) 131 (62.1)

Dual (both traditional and 
electronic)

115 (3.3) 73 (63.5) 42 (36.5) 48 (41.7) 67 (58.3)

GPA: grade point average. THB:  1000 Thai Baht about US$27.
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Table 2. Multiple logistic regression analysis: e-cigarette/cigarette use and depression/anxiety symptoms among young individuals, surveyed in 2021–2022, 
Northern Thailand (N=3424)

Variables Moderate-severe to severe depressive symptoms Moderate-severe anxiety symptoms

OR 95% CI p AORa 95% CI p OR 95% CI p AORb 95% CI p

Female (Ref. Male) 1.91 1.63–2.25 <0.001* 0.55 0.45–0.67 <0.001* 1.66 1.45–1.90 <0.001* 1.46 1.23–1.73 <0.001*

Age (years) ≥20 (Ref. <20) 0.94 0.78–1.12 0.483 0.99 0.80–1.25 0.995 0.95 0.81–1.11 0.487 0.98 0.81–1.18 0.804

Current education level 
(Ref. Secondary students)

Vocational students 0.52 0.43–0.63 <0.001* 0.59 0.47–0.74 0.001* 0.56 0.48–0.66 <0.001* 0.63 0.52–0.76 <0.001*

Undergraduate students 0.85 0.71–1.02 0.073 0.71 0.56–0.90 0.005* 0.86 0.73–1.01 0.069 0.80 0.64–0.98 0.032*

Monthly income 1.00 0.99–1.00 0.874 1.00 1.00–1.00 0.882 1.00 0.90–1.01 0.780 1.00 1.00–1.00 0.617

GPA 1.01 0.87–1.17 0.900 0.09 0.76–1.04 0.143 1.10 0.97–1.25 0.146 0.98 0.85–1.13 0.789

Past 30-day alcohol use 
(Ref. No)

1.16 0.99–1.37 0.066 0.82 0.68–0.99 0.036* 1.03 0.89–1.19 0.703 0.92 0.78–1.08 0.279

Past 30-day cannabis use 
(Ref. No)

1.08 0.83–1.40 0.561 1.16 0.83–1.63 0.375 1.19 0.95–1.48 0.131 0.95 0.72–1.26 0.737

Past 30-day cigarette use 
(Ref. No)

Exclusive traditional 0.89 0.69–1.15 0.371 1.07 0.77–1.50 0.688 0.66 0.53–0.82 <0.001* 0.73 0.55–0.96 0.026*

Exclusive electronic 1.63 1.21–2.19 0.001* 1.80 1.30–2.51 <0.001* 1.46 1.09–1.94 0.011* 1.70 1.24–2.32 0.001*

Dual (both traditional and 
electronic)

1.77 1.20–2.61 0.004* 2.30 1.49–3.55 <0.001* 1.24 0.85–1.81 0.263 1.43 0.95–2.12 0.090

AOR: adjusted odds ratio; adjusted for all covariates: sex, age group, current education level, monthly income, GPA, past 30-day alcohol use, past 30-day cannabis use. a Hosmer and Lemeshow test, step 1, χ2=11.642, df =8, p=0.168. b Hosmer and Lemeshow 
test, step 1, χ2=9.838, df =8, p=0.277. *p<0.05.
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DISCUSSION
This study examined the correlation between current 
vaping and smoking behaviors and the presence 
of symptoms related to depression and anxiety 
among individuals aged 15–24 years in Thailand, 
a country where e-cigarettes are illegal. In the 
adjusted models, it was observed that those who 
were current e-cigarette users and those who used 
both e-cigarettes and traditional cigarettes were more 
likely to experience increased depression and anxiety 
symptoms. Interestingly, current smokers were found 
not to be associated with depression and have a lower 
likelihood of experiencing anxiety. The findings 
related to e-cigarette use align with those from high-
income countries where regulations on e-cigarette 
products are less stringent18. 

The most probable explanations for these observed 
connections may be attributed to the biological impact 
of nicotine on psychological processes. Nicotine is 
recognized for its capacity to influence mood and 
potentially affect neurotransmitter systems, thereby 
potentially triggering the release of chemicals like 
dopamine and norepinephrine. These biochemical 
actions can result in heightened alertness and 
temporary sensations of relaxation9. Conversely, as 
the effects of nicotine diminish, some individuals 
may encounter increased feelings of anxiety and 
depression, potentially contributing to a cycle of 
nicotine dependence9. However, it is essential to 
note that the precise mechanisms that underlie any 
potential association between e-cigarette use and 
depressive disorders remain not fully comprehended. 

Moreover, research that concentrates on youth 
and adolescents has suggested that the use of 
e-cigarettes may be linked to an elevated likelihood 
of experiencing mental health issues within this 
demographic19. Young individuals might be more 
vulnerable to the impacts of nicotine, and exposure to 
nicotine during adolescence could potentially disrupt 
the development of their brains, rendering them more 
susceptible to the adverse consequences of nicotine 
on mood and anxiety20. Evidence also indicates that 
a significant proportion of young e-cigarette users 
are not well-informed about whether their e-liquid 
contains nicotine or have limited knowledge regarding 
the substance’s health effects21. Remarkably, 
consistent with global data indicating that one-third of 

adolescents aged 10–19 years are at risk of developing 
clinical depression, exceeding reported estimates for 
individuals aged 18–25 years22, this current research 
identified that being in a younger age group was 
associated with a higher likelihood of experiencing 
depression and anxiety. Accordingly, implementing 
restrictions on early-age engagement with nicotine-
containing products has the potential to reduce the 
likelihood of such developments.

In addition to biological factors like younger 
age23, young individuals may also encounter added 
stressors associated with peer influence23, and social 
and academic functions24. These factors, for instance, 
could play a role in the development of depression. 
Understanding and addressing these intricate 
dynamics is essential in supporting the well-being of 
individuals in this population.

Another plausible interpretation of this connection 
involves a reverse or bidirectional causation25. In 
other words, it could be that individuals with pre-
existing depression may be more inclined to resort to 
e-cigarettes as a means of coping or self-medicating, 
as opposed to e-cigarette use directly causing 
depression. This perspective aligns with the body 
of evidence indicating that stress relief is among the 
most frequently cited reasons for using e-cigarettes26. 
Notably, anxiety is not prominently identified as 
a motivator for the initiation of e-cigarette use. 
Furthermore, a review suggests an inconsistent 
association between anxiety and e-cigarette use27. 

Dual behavior also appears to be significant, 
as this study demonstrates a connection between 
dual use and depression in the adjusted models. 
Individuals who concurrently use both e-cigarettes 
and traditional cigarettes may face an increased 
likelihood of experiencing mental health challenges 
as they are more likely to be exposed to toxicants 
produced by both products28. Nevertheless, the long-
term consequences of dual-use on psychological 
distress remain a topic that lacks comprehensive 
understanding. Further investigation is warranted 
to ascertain whether the concurrent use of these 
products gives rise to distinct or intensified effects 
on mental health. 

While established evidence supports the link 
between smoking and depression and anxiety among 
young people29, this study presents contrasting 
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findings. As mentioned earlier, nicotine found 
in e-cigarettes might have a role in mental health 
concerns. It is important to note that e-cigarettes 
differ from traditional cigarettes in terms of their 
nicotine delivery mechanisms and compositions. 
Some e-cigarettes may deliver nicotine more 
effectively or in higher concentrations compared to 
their traditional counterparts30, which can potentially 
affect their impact on mental health. The chemical 
composition of e-liquids and the additives used in 
e-cigarettes also varies, potentially leading to distinct 
effects31. 

Furthermore, other contributors may affect this 
link. In the present study, it is plausible that there is 
an overrepresentation of young adults, particularly 
undergraduates or college students, who have been 
smokers for an extended duration. This could explain 
the negative correlation between smoking cigarettes 
and anxiety in this study, as smokers may hold the 
belief that smoking alleviates stress, mainly because 
abstaining from smoking leads to stress, and cigarette 
use relieves withdrawal symptoms in smokers32. 
However, it is worth noting that quitting or reducing 
smoking has been associated with decreased levels of 
depression, stress, and anxiety while also contributing 
to improved mood and overall quality of life when 
compared to persistent smoking33. Advocating 
smoking cessation via anti-smoking campaigns 
may improve public education on smoking risks, 
alter attitudes and beliefs, boost intentions to quit, 
encourage cessation, and reduce smoking rates.

Societal and regulatory factors are likely to be 
significant contributors to the variations in how 
smoking and anxiety are perceived. In Thailand, the 
sale of traditional cigarettes is restricted to individuals 
aged ≥20 years, while e-cigarette products are entirely 
prohibited. Since e-cigarette products are illegal to 
purchase and use, this may result in hidden purchases 
and usage, potentially causing the users additional 
stress. On the other hand, smoking might be more 
socially tolerated and less associated with social 
stigma. In contrast to countries where e-cigarettes 
are available for purchase, such as the United States, 
where e-cigarettes have gained social acceptance34, 
these societal differences could influence how 
participants express their experiences related to 
anxiety.

Nonetheless, this explanation may be subject to 
debate, suggesting that a significant number of young 
individuals tend to view e-cigarettes as more appealing 
or less harmful than traditional cigarettes. This was 
observed in both the countries where they were 
legal35 or prohibited36. This underscores the complex 
and multifaceted nature of how perceptions regarding 
these products are shaped, which necessitates further 
exploration and analysis.

Strengths and limitations
This study has several strengths. Firstly, it features a 
sizable and diverse sample of participants aged 15–
24 years from Northern Thailand, selected through 
a rigorous stratified sampling method, enhancing 
the findings’ applicability to the broader population. 
Additionally, the study relies on standardized tools 
like PHQ-A and GAD-7 to gauge depression and 
anxiety symptoms, ensuring data consistency and 
comparability. Moreover, it achieved an impressive 
97.8% response rate, signifying robust participant 
engagement and efficient data collection. Nonetheless, 
there are limitations to consider. First, the study’s 
cross-sectional design hinders establishing causal 
relationships between vaping/smoking and 
depression/anxiety. Secondly, reliance solely on self-
reported questionnaires may underestimate the true 
prevalence of vaping/smoking and mental health 
issues. Incorporating objective measures of nicotine 
dependence and clinical diagnoses of depression and 
anxiety in future research would enhance the validity 
and accuracy of findings. Thirdly, the frequency of 
substance use in the last 30 days was not identified, 
which could introduce bias when seeking associations.

Furthermore, despite efforts to control for potential 
confounding variables, it is possible that some relevant 
factors were omitted or inadequately measured. 
Residual confounding could thus persist, potentially 
impacting the observed associations. Moreover, while 
our study aimed to control for potential confounding 
factors, including gender, we acknowledge that the 
disproportionate representation of females in our 
sample may still introduce some degree of bias. Lastly, 
the study’s conduct in a context where e-cigarettes 
are banned, may limit its generalizability to countries 
with different regulatory frameworks and vaping 
prevalence rates. 
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CONCLUSIONS 
This research offers valuable insights into the 
association between the use of e-cigarettes, the 
concurrent use of both e-cigarettes and traditional 
smoking, and the presence of depression among young 
individuals in Thailand. A comprehensive investigation 
is needed to determine causal relationships between 
these co-occurrences in countries where e-cigarettes 
are prohibited. To address these dual challenges 
effectively, a comprehensive approach should be 
adopted. It is vital to enforce existing tobacco 
control policies to mitigate the impact of traditional 
tobacco products and e-cigarettes on young people. 
Moreover, implementing a comprehensive program 
involving behavioral, communication, and educational 
interventions is of utmost importance. To prevent 
or reduce the development of clinical psychiatric 
distress, there is a need for effective interventions 
that encompass prevention, screening, support, and 
treatment. 
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