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ABSTRACT

Nowadays, tobacco companies target to recruit new smokers among adolescents due to this age group was easy to 
be influenced by smoking behaviours. This narrative review aimed to explore the possible impact of smoking among 
adolescents. Knowing the negative impacts of smoking might result in avoiding continuing the habit or preventing 
from initiation of the habit. The literature search on PubMed, SCOPUS, and Epistemonikos database with related 
search terms of “adolescents”, “smoking” and “impact”. Only papers published within the year 2017 to 2021 and 
in the English language were included. However, articles without full text were excluded from this review. Fourteen 
articles were selected and divided impacts into three categories which are effect on oral health, effect on general 
health and other impacts. Possible impacts of smoking among adolescents were identified, and it could be beneficial 
in the development of customized smoking prevention or smoking cessation intervention for adolescents. 
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INTRODUCTION

Adolescence is a stage of rapid maturation that 
remark with rapid growth, learning, and adaptation 
and is easily influenced by risky behaviours including 
smoking behaviour (1). Global Youth Tobacco Survey 
had reported a range between 1.7% to 35.0% among 
adolescents aged 13 to 15 years old were current tobacco 
smokers (2) and an average of 30% of adolescents 
have tried smoking at the age of 12 to 19 years old (3). 
Although the prevalence of cigarette smoking among 
adolescents decreased significantly from 11% in 2013-
2014 to 7.9% in 2018-2019 (4), there was also about 
a 10% increase in the prevalence of e-cigarette users 
within a year especially in developed countries (4–7). 
With the changes in strategies of tobacco companies 
which focus to recruit new smokers among adolescents 
and women (1,8), there is a need for them to understand 
the consequences of smoking. Smoking can cause 
death reported around 7 million people die and had 
been projected by 2030, more than 8 million people 
would be affected by diseases caused by tobacco use 
if the global smoking pattern does not change (9). 
Various studies also reported on the detrimental effect 
of smoking on health which caused the loss of healthy 
life and contributed to non-communicable diseases (10) 

and resulted in significant financial burdens attributable 
to smoking-related diseases (11). 

The negative effects of smoking also have an impact on 
oral health. Previous study reported smoking associated 
with an increased risk of dental caries experience (OR 
= 1.88, 95% CI: 1.3–2.7) (12), periodontal diseases (RR 
=1.85, 95% CI:1.5, 2.2) (13) and halitosis (OR=2.00 
[95% CI, 1.25–3.21 (14) compared to non smokers. 
Moreover, the highest chance of acquiring oral cancer 
was also reported among smokers (OR: 46.87, 95% CI: 
31.84–69.00) (15). Large numbers of evidence reported 
on smoking impact among the adult populations and 
smoking impact focusing on adolescents are still scarce. 
Therefore, this review aimed to explore the possible 
impact of smoking on adolescents. 

Furthermore, a previous study found that smokers have 
a one-decade shorter life expectancy compared to non-
smokers (16), emphasising the need of raising knowledge 
about the impact of smoking among adolescents, thus 
smoking-related morbidity and mortality might be 
avoided at a younger age. In line with the previous finding 
which reports that knowing the negative impacts of the 
behaviour will prevent a person from continuing the 
behaviour (17,18) and it applies to smoking behaviour.

METHODS

Three online databases, namely PubMed, SCOPUS and 
Epistemonikos were used for literature search, including 
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manual search. The main keywords used in the search 
were ‘adolescent’, ‘youth’, ‘teen’, ‘smoking effect’, 
and ‘smoking impact’. Before running the searching 
process, the user guide of the database was referred to. 
Boolean operator, wildcard and truncation term were 
used appropriately in the search string. Inclusion criteria 
for eligible in this review were published studies of 
the last five years (2017 -2021), studies which involve 
adolescents (19), outcome measures on smoking impact 
related to adolescents and also limited to English 
language articles only. No restriction on study design 
or sex of participants. Articles which not available in 
full were excluded from the review. There were total of  
3578 articles identified and all articles were imported 
to Mendeley referencing software and removed all 
the duplicates before screening the title and abstract. 
Full text articles were retrieved to identify potential 
studies that were relevant to the topic after screening 
articles which met inclusion criteria. Each full article 
was assessed by two authors independently. For the 
data collection process, two reviewers independently 
extracted and reported the following information 
including study design, population and outcomes. 
Finally, after undergoing the screening process, there 
were 14 articles included and this process is reflected 
in the flowchart as in Figure 1. The quality of research 
evidence for each study was assessed using critical 
appraisal tools according to STROBE or CASP checklist 
(20).

Figure 1: Flowchart of methods applied in this review

RESULTS

The findings from this review were divided into three 
categories which are oral health effect (21–27), general 
health effect (28–32) and other effects (33,34). A 
summary of data extraction for included articles was 
presented in Table I.
  
DISCUSSION

Effect of smoking on oral health
Smoking causes a change in bacterial profile in the oral 
cavity. The oral cavity serves as shelter which places 
more than seven hundred species of bacteria and these 

Table I: Impact of smoking among adolescents

IMPACT OF SMOKING COUNTRY STUDY DE-
SIGN/
SAMPLES

RESEARCH TOOLS KEY FINDINGS

O
R

A
L

H
EA

LT
H

Changes in 
bacterial 
profile 

Jordon (21) Cross- sec-
tional/ 
150 participants

Clinical examina-
tion & Molecular 
technique

Smoking increases the prevalence of other periodontopathogenic bacteria 
(Slackia exigua, Selenomonas sputigena and Campylobacter rectus) by 
910%, 562%, and 462% times, respectively.

Dental Caries Karachi, India 
(22)

Cross- sec-
tional/ 
500 participants

Questionnaire & 
Clinical examina-
tion

Environmental tobacco smoking and dental caries had a statistically signif-
icant association (p<0.05) with an adjusted prevalence ratio was 1.25 for 
children exposed to <30 minutes of ETS (95% CI: 1.08- 1.46) in compar-
ison to non-exposed children and adjusted prevalence ratio was 1.36 for 
children exposed for >30 minutes of ETS [95% CI: 1.09-1.70] compared to 
non-exposed children.

Jiangxi Prov-
ince, China (23)

Cross-sectional/ 
8,160 partici-
pants

Questionnaire & 
Clinical examina-
tion

Adolescents who did not smoke were less likely to suffer from caries than 
those who smoked (OR = 0.644, 95%CI:0.485–0.854).

Poland (24) Cross- sec-
tional/ 1,611 
participants

Questionnaire & 
Clinical examina-
tion

Adolescents who smoked regularly had significantly more unfilled cavities 
(OR 2.10, p <0.001), more often suffered from oral pain or discomfort 
(OR 1.32, p <0.05), and had worse dietary habits (OR2.73, p <0.001) in 
comparison to 18-year-olds without these behaviours.

Riyadh, Saudi 
Arabia (25)

Cross-sectional/ 
302 participants
 

Questionnaire & 
Clinical examina-
tion

Decayed, missing, and filled teeth (DMFT) index was significantly higher 
among schoolchildren who had smoking mothers & fathers [mean DMFT-
smoking mothers (SD): 9.1(4.70), p<0.05], [mean DMFTsmoking fathers 
(SD): 6.95 (3.95), p<0.05] compared to that among schoolchildren who 
had non-smokers parents [mean DMFT non-smoking mothers (SD): 6.29 
(4.01)], [mean DMFT non-smoking fathers (SD): 6.01 (4.06)].

Periodontal 
disease

Dammam
and Khobar, 
Saudi Arabia 
(26)

Cross-sectional/ 
685 participants

Questionnaire & 
Clinical examina-
tion

Current smoking was significantly associated with more severe gingivitis 
when consuming sugary drinks (Regression coefficient = 0.63, 95% CI: 
0.04 -1.22). Gingivitis is a risk factor for periodontitis.

Dental pain Mexico (27) Cross- sec-
tional/ 
638 participants

Questionnaire & 
Clinical examina-
tion

The multivariate model of binary logistic regression analysis shows those 
who reported being former smokers (OR 2.37, 95%CI:1.12–5.01) and 
current smokers (OR 1.25, 95%CI:0.79–1.97) are more likely to have 
experienced dental pain than those who had never smoked.
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Table I: Impact of smoking among adolescents (Continued)

IMPACT OF SMOKING COUNTRY STUDY DE-
SIGN/
SAMPLES

RESEARCH TOOLS KEY FINDINGS

G
EN

ER
A

L
H

EA
LT

H

Mental health Brescia & Na-
ples provinces, 
Italy (28)

Cross- sec-
tional/ 3002 
participants

CES-DC (Center for 
Epidemiological 
Studies-Depression 
Scale for Children) 
and SDQ (Strengths 
and Difficulties 
Questionnaire).

Tobacco and alcohol use, screen time, physical and psychological 
bullying, and negative school climate perception were associated with 
depressive symptoms with odds ratios ranging from 1.2 to 3.3

Shandong 
Province, China 
(29)

Cross- sec-
tional/ 4630 
participants

Questionnaire & 
Symptom Checklist 
90 (SCL-90).

Smoking in Chinese students was a positive predictor of psychological 
problems related to photic anxiety (OR1.04, 95%CI:0.76–1.41, p < 0.01), 
psychoticism (OR1.12, 95%CI:0.91–1.39, p < 0.01), obsessive- compul-
sive disorder (OR 1.03, 95%CI:0.86–1.24, p < 0.01), and interpersonal 
sensitivity (OR1.02, 95%CI:0.73–1.38, p < 0.01). 

Quality of 
sleep

Taiwan (30) Longitudinal 
study/
1678 partici-
pants

Questionnaire & 
Sleep Quality Index 
(SIQ)

A study found that accumulated waves of sleep disturbance and social 
jetlag in adolescence were significantly associated with an increase in 
cigarette use in young adulthood.

Asthma Korea (31) Cross-sectional/ 
216,056 partic-
ipants

Questionnaire Active smoking was significantly associated with asthma (AOR smoking 
≥20 days/month=1.57, 95%CI: 1.38–1.77, p<0.001). Passive smoking was 
also related to asthma (AOR smoking ≥5 days/week =1.40, 95%CI:1.28–
1.53, p<0.001).

Respiratory 
diseases

China (32) Longitudinal 
study

Questionnaire Life-course-adjusted smoking consumption is significantly positively asso-
ciated with risks of incident respiratory diseases and these risks will further 
increase with age.

O
TH

ER
’S

 E
FF

EC
T

Dental fear Finland (33) Cross-sectional/ 
2486 partici-
pants

Questionnaire Adolescents reporting tobacco use were more likely to have dental fear 
than non-users, even when adjusting for oral health habits, gender, and 
parents’ occupation.

OHRQoL Kathmandu, 
Nepal (34)

Cross-sectional/ 
250 participants

Questionnaire & 
OHIP-14

Overall score of Oral health Impact Profile-14 (OHIP-14) among current 
smokers was significantly higher compared to non-smokers which indi-
cates the current smokers had poorer OHRQoL compared to non-smokers.

bacteria usually colonize hard tissues such as teeth 
or soft tissues of the oral mucosa (35). Most bacteria 
coexist with their hosts in a symbiotic relationship. In 
health, these oral microflora acts as a “protector” against 
invasion from pathogenic bacteria into the human body. 
However, varieties of bacteria profiles can be found 
among smokers due to exposure to bacteria in cigarettes 
themselves which are derived from tobacco leaves 
(36) such as Bacillus, Pseudomonas, Lactococcus, 
Clostridium, Staphylococcus, Enterobacter, Aspergillus 
or Penicillium (37–39). Moreover, cigarette smokes also 
contains thousands of chemicals which are harmful to 
one’s health. The harmful compounds such as ammonia, 
tar, cadmium or benzene (40) can be produced during 
tobacco combustion or can be found in the tobacco itself 
(41). When a person smokes, oral surfaces are found to 
be the first contact with tobacco smoking. The content of 
toxic substances in cigarette smoke has the potential to 
cause damage to the mucosal tissue and other structures 
in the oral cavity (42). When oral dysbiosis occurs (35) 
it will lead to the development of oral diseases such as 
dental caries or periodontitis (43,44).  

Besides, smoking also impaired immune processes and 
weaken the host’s ability to fight illness. The ingredients 
in cigarette contents can lower the bactericidal activity 
of neutrophils which has important roles in the immune 
system’s defence mechanism as well as in the formation 
of inflammatory reactions (45). In line with a previous 

study reported low-level cigarette smoke exposure to be 
adequate to impair neutrophil activities without causing 
cell death. Compromised neutrophils will compromise 
the antimicrobial function which may put the host at risk 
of persistent infections (46).

In the oral cavity, the increasing number of cariogenic 
microorganisms was induced by the components 
in cigarettes. Furthermore, the caries susceptible 
environment occurs due to the influence of smoking on 
saliva by altering the bacterial component and buffer 
capability which contribute to the formation of dental 
caries (47). The demineralization process of hard tissues 
occurs by bacteria in the oral cavity when degrading 
the process of fermentable carbohydrates (48). Previous 
studies reported the effect of nicotine on cariogenic 
bacteria and the findings discovered that nicotine 
promotes the adhesion of cariogenic bacteria such as 
Streptococcus mutans to the dental surfaces, increasing 
the incidence and severity of dental caries (47,49).

Smoking behaviour shows a significant risk factor 
for periodontal disease and been reported smoking 
increased the destruction of periodontal structures 
(50). This finding is in line with previous studies which 
showed that periodontitis often occurs in smokers 
(51).  This situation can be explained by low levels of 
many pro-inflammatory cytokines and chemokines, as 
well as several T-cell and NK-cell regulators among 
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smokers. This reflects smoking’s immunosuppressive 
effects, which may lead to an increased vulnerability 
to periodontitis (52). Although smoking reduces the 
gingival bleeding response to plaque due to significantly 
reducing the size of 4 to 8mm in diameter of the blood 
vessel (53), there is evidence showing smokers had a 
higher plaque index compared to nonsmokers (53) 
which may contribute to severe gingivitis. Fortunately, 
within a week of quitting smoking, the inflammatory and 
bleeding responses to the plaque will changeable (50). 
Therefore, it is worth developing the specific preventive 
and provided treatment of chronic periodontitis or other 
destructive oral diseases induced by a dental plaque to 
be included in smoking cessation intervention programs 
for smokers.

Effect of smoking on general health
Smoking has been linked to a variety of psychological 
problems, including depression and anxiety disorders. 
One study found that the prevalence of depression 
among adolescents who smoked significantly increased 
from 15.98% in 2005 to 22.42% in 2013. This finding 
shows that more than one in five adolescents who 
smoke undergo depression (54).  Moreover, there is 
evidence that shows the risk of depression increases due 
to smoking and this can be explained by the changes 
in neurophysiology caused by nicotine (55). Nicotine is 
the main ingredient in cigarette smoke that can bind to 
the receptors in the brain namely nicotinic acetylcholine 
receptors, as a result, it caused the release of dopamine 
which signals a pleasurable experience and lead to 
addiction (56). However, the pleasurable sensation is 
temporary and will shortly be followed by withdrawal 
symptoms and increased cravings. Later nicotine 
addiction occurs and leads to nicotine dependence 
which in turn encourages smokers to smoke more (57). 
Therefore, smokers will face more severe withdrawal 
symptoms related to anxiety, restlessness and depressed 
mood (58,59). Lawrence et al reported adolescents and 
young adults who were initiate smoking recently, had the 
greatest rates of mental illness which one-third of male 
smokers (37.2%, 95% CI: 28.0%–46.4%) and more than 
half of female smokers (58.7%, 95% CI: 48.7%–68.5%) 
had a 12-month mental illness (60).

Another impact of smoking due to the presence of 
nicotine in cigarettes can cause sleep disturbance 
(61). Nicotine can trigger the release of many 
neurotransmitters that together assist in regulating the 
sleep-wake cycle, which can alter sleep. Smokers also 
often experience acute withdrawal when the nicotine 
concentration in plasma decreases during sleep known 
as nocturnal sleep-disturbing nicotine craving (62). It 
usually happens to those who are unable to retain a 
sufficient level of nicotine through the night (62) and 
smoking can impact on airways which leads to sleep-
related breathing disorders such as apnea (63). Poor 
sleep, on the other hand, has been connected to poor 
health-related quality of life (64).

Smoking can affect the respiratory system which is a 
high prevalence of the respiratory disease reported 
among smokers (65). Smoking can cause blackening of 
the lung tissue due to the accumulation of hydrophobic 
nano carbon black which is one of the ingredients in 
cigarettes (66). Smoking also can destroy the alveoli 
and surrounding capillary beds due to smoking-induced 
lung inflammation which can promote emphysema 
development (67). 

Other effects of smoking
Dental fear was found as one of the smoking impacts 
and more prevalent in male adolescent smokers (68). 
Dental fear develops as a result of nicotine dependency 
which can lead to an increase in anxiety levels (68). 
According to a previous systematic study, dental fear is 
a prevalent condition among children and adolescents, 
with at least one person out of ten suffering from dental 
fear and avoid to accept any dental treatment (69). 
Avoidance of dental treatment causes poor dental health 
conditions (70) and at the same time might result in 
poor quality of life (71). It is critical to inquire about 
smoking behaviours as well as dental phobia as part of 
risk assessment when reviewing the oral health status 
among adolescents. Smokers with dental fear should 
treat using behavioural interventions, pharmacological 
interventions, or a combination of both (72). 

There were few studies have examined the effect of 
smoking on the quality of life in various countries. Bakri 
et al examine dentate adults in England (73), Ahsan et 
al. examine patients aged above 18 years in India (74), 
Sagtani et al. examine the Nepalese population and 
Dube et al. examine adolescents in the United States 
(75). The main finding from these studies suggests 
smokers are more likely to report the worst quality of 
life. Therefore, it is important for public health efforts 
to concentrate on smoking cessation. Smoking has long 
been known to be hazardous to oral health and general 
health. Prevention programmes, cessation intervention 
efforts, and regulations should be in place to address 
this behaviour.

The important role of dentists in reducing smoking 
impact
Dentists must have the responsibility to fight tobacco use 
and realise the importance of combining dental treatment 
with tobacco use prevention and cessation interventions. 
In line with previous findings which reported dentists 
should have a favourable attitude toward commencing 
tobacco cessation programmes (76,77). According to 
Yahya et al (2018), a well-equipped dentist is capable to 
persuade smokers to quit and been suggested that brief 
intervention can be a convenient method for smoking 
cessation combined with other dental treatments (78). 
The involvement of dentists in smoking cessation 
activities brings benefits such as easier to identify signs 
and symptoms of smoking through a mouth examination 
and due to the importance of their facial appearance 
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and oral hygiene, patients will visit the dentist regularly 
(79). Thus, the dentist’s role is to identify tobacco use, 
provide basic information regarding the harmful effect of 
smoking and recommend available referrals for smoking 
cessation services (80).

The ability of dentists to deliver effective smoking 
cessation interventions is not doubtful anymore. As 
members of the healthcare team, multidisciplinary 
concepts encourage dentists to integrate their 
professional abilities to deliver smoking cessation to their 
patients (81). According to previous research, patients 
who received dentist advice in tandem with cessation 
medications had nine times higher chances of quitting 
attempts (AOR: 9.85, 95% CI: 7.77–12.47) compares to 
the control group (82). Broadening the scope of dentists’ 
involvement in managing their patients’ overall health, 
the preventive message that they delivered broadened 
up to be included the risk factors for chronic diseases 
such as smoking or diet intake, both of which are linked 
to risk factors for oral diseases (83). Therefore, this could 
lead to improvement in oral health prevention practices.
Furthermore, the dentist should play their role through 
collaboration with other stakeholders either at the 
individual level or community level (84). Nishina et 
al. demonstrate the efficacy of a collaborative smoking 
cessation programme comprising medical, dental, and 
pharmaceutical specialists who can promote short-
term adherence to smoking cessation with   70% 
to 80% of participants remaining abstinent at one 
month and 6 months after completing the program 
(85). Implementation of smoking cessation program 
through School Dental Services also give benefit to 
schoolchildren which prevent smoking initiation at an 
early age (86). Moreover, such a program has shown 
effective in preventing smoking initiation among school 
children (87,88).

There may be a possible limitation in this review. 
Selected studies in this review did not represent all the 
possibilities of smoking’s impact such as the smoking 
impact on halitosis or oral cancer. This might be 
explained due to a lack of previous research studies 
on this topic. Studies regarding the short term and long 
term impact of smoking, especially among adolescents, 
need to be explored in the future. Nevertheless, this 
review gives a perspective on the recently updated 
evidence base regarding the implication of smoking on 
adolescents’ health. 

CONCLUSION

In conclusion, this review emphasizes the possible 
impact of smoking among adolescents. From a dental 
perspective, smoking is linked to several chronic 
conditions to potentially life-threatening conditions 
which not only affected the oral cavity but also general 
health as a whole. It is possible to ensure that smokers 
are assisted at every opportunity by familiarising the 

dental team with cessation guidance. Awareness of the 
harmful effects of smoking can increase by knowing 
the negative impacts and encouragement to quit this 
habit. Furthermore, early cessation could avoid nicotine 
dependence and improve adolescents’ health. 
 
REFERENCES
 
1.	 Perry CL, Pérez A, Bluestein M, Garza N, Obinwa 

U, Jackson C, et al. Youth or Young Adults: Which 
Group Is at Highest Risk for Tobacco Use Onset? J 
Adolesc Heal. 2018;63(4):413–20. doi:10.1016/j.
jadohealth.2018.04.011

2. 	 Arrazola RA, Ahluwalia IB, Pun E, Garcia de 
Quevedo I, Babb S, Armour BS. Current Tobacco 
Smoking and Desire to Quit Smoking Among 
Students Aged 13–15 Years — Global Youth 
Tobacco Survey, 61 Countries, 2012–2015. 
Morb Mortal Wkly Rep. 2017;66(20):533–7. doi: 
10.15585/mmwr.mm6620a3.

3. 	 Urrutia-Pereira M, Oliano VJ, Aranda CS, Mallol 
J, Solé D. Prevalence and factors associated 
with smoking among adolescents. J Pediatr (Rio 
J) [Internet]. 2017;93(3):230–7. doi:10.1016/j.
jped.2016.07.003

4. 	 Cole AG, Aleyan S, Battista K, Leatherdale ST. 
Trends in youth e-cigarette and cigarette use 
between 2013 and 2019: insights from repeat 
cross-sectional data from the COMPASS study. Can 
J Public Heal. 2021;112(1):60–9. doi: 10.17269/
s41997-020-00389-0 

5. 	 Miech R, Johnston L, O’Malley PM, Bachman 
JG, Patrick ME. Adolescent Vaping and Nicotine 
Use in 2017–2018 — U.S. National Estimates. 
N Engl J Med. 2019;380(2):192–3. doi: 10.1056/
NEJMc1814130

6. 	 Hammond D, Reid JL, Rynard VL, Fong GT, 
Cummings KM, McNeill A, et al. Prevalence of 
vaping and smoking among adolescents in Canada, 
England, and the United States: Repeat national 
cross sectional surveys. BMJ. 2019;365(May 2018). 
doi: 10.1136/bmj.l2219. 

7. 	 King BA, Gammon DG, Marynak KL, Rogers T. 
Electronic Cigarette Sales in the United States, 2013-
2017. JAMA - J Am Med Assoc. 2018;320(13):1379–
80. doi: 10.1001/jama.2018.10488.

8. 	 WHO. Tobacco: Industry tactics to attract younger 
generations [Internet]. World Health Organization 
(WHO). 2021. Available from: https://www.
who.int/news-room/questions-and-answers/
item/tobacco-industry-tactics-to-attract-younger-
generations

9. 	 WHO. Tobacco [Internet]. 2021 [cited 2021 Oct 
10]. Available from: https://www.who.int/health-
topics/tobacco#tab=tab_1

10. 	 Ezzati M, Lopez AD, Rodgers A, Vander Hoorn 
S, Murray CJL. Selected major risk factors and 
global and regional burden of disease. Lancet. 
2002;360(9343):1347–60. doi: 10.1016/S0140-



Mal J Med Health Sci 19(1): 316-324, Jan 2023321

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

China. J Public Health Dent. 2020;80(3):217–26. 
doi: 10.1111/jphd.12371 

24. 	 Olczak-Kowalczyk D, Tomczyk J, Gozdowski D, 
Kaczmarek U. Cigarette smoking as an oral health 
risk behavior in adolescents: A cross-sectional 
study among Polish youths. Anthropol Rev. 
2020;83(1):53–64. doi: 10.2478/anre-2020-0007

25. 	 Hamasha AA-H, Alfadhel AA, Alshareef AA, 
ALjamal MM, Albesher NB, Alaqaili NM, et al. The 
Effect of Secondhand Smoking on Dental Caries 
among Schoolchildren in Riyadh, Saudi Arabia: A 
Cross-sectional Study. J Int Soc Prev Community 
Dent [Internet]. 2020;10(1):69–75. doi:10.4103/
jispcd.JISPCD_400_19

26. 	 El Tantawi M, AlAgl A. Association between 
gingivitis severity and lifestyle habits in young 
Saudi Arabian males. East Mediterr Heal J. 
2018;24(6):504–11. doi: 10.26719/2018.24.6.504

27. 	 García-Cortés JO, Mariel-Cárdenas J, Martinez-
Rider R, Islas-Zarazúa R, de la Rosa-Santillana R, 
Navarrete-Hernández J de J, et al. Dental pain and 
associated factors in Mexican adolescents and 
young adults: a cross-sectional study. Int Dent J. 
2020;70(6):455–61. doi: 10.1111/idj.12598

28. 	 Donato F, Triassi M, Loperto I, Maccaro A, Mentasti 
S, Crivillaro F, et al. Symptoms of mental health 
problems among Italian adolescents in 2017–2018 
school year: a multicenter cross-sectional study. 
Environ Health Prev Med. 2021;26(1):1–13. doi: 
10.1186/s12199-021-00988-4.

29. 	 Yi X, Liu Z, Qiao W, Xie X, Yi N, Dong X, et al. 
Clustering effects of health risk behavior on mental 
health and physical activity in Chinese adolescents. 
Health Qual Life Outcomes [Internet]. 2020;18(1). 
doi: 10.1186/s12955-020-01468-z.

30. 	 Ho C-Y, Lin S-H, Tsai M-C, Yu T, Strong C. 
Impact of Cumulative Unhealthy Sleep Practices 
in Adolescence on Substance Use in Young 
Adulthood Estimated Using Marginal Structural 
Modeling. doi: 10.3389/fnins.2020.00339

31. 	 Kim SY, Sim S, Choi HG. Active, passive, and 
electronic cigarette smoking is associated 
with asthma in adolescents. Sci Rep [Internet]. 
2017;7(1):1–8. doi:10.1038/s41598-017-17958-y

32. 	 Gao K, Shi X, Wang W. The life-course impact of 
smoking on hypertension, myocardial infarction 
and respiratory diseases. Sci Rep [Internet]. 
2017;7(1). doi: 10.1038/s41598-017-04552-5.

33. 	 Pohjola V, Lahti S, Rantala H, Tolvanen M. 
Tobacco use and dental fear among 15-16 
year-old adolescents in Finland. Community 
Dent Health. 2020;37(1):22–5. doi: 10.1922/
CDH_4630Pohjola04.

34. 	 Sagtani RA, Thapa S, Sagtani A. Smoking, 
general and oral health related quality of life - A 
comparative study from Nepal. Health Qual Life 
Outcomes [Internet]. 2020;18(1). doi: 10.1186/
s12955-020-01512-y.

35. 	 Kilian M, Chapple ILC, Hannig M, Marsh 

6736(02)11403-6.
11. 	 Chung CW, Wang J Der, Yu CF, Yang MC. 

Lifetime medical expenditure and life expectancy 
lost attributable to smoking through major 
smoking related diseases in Taiwan. Tob Control. 
2007;16(6):394–9. doi: 10.1136/tc.2006.018986.

12. 	 Benedetti G, Campus G, Strohmenger L, Lingström 
P. Tobacco and dental caries: A systematic review. 
Acta Odontol Scand. 2013;71(3–4):363–71. doi: 
10.3109/00016357.2012.734409

13. 	 Leite FRM, Nascimento GG, Scheutz F, López R. 
Effect of Smoking on Periodontitis: A Systematic 
Review and Meta-regression. Am J Prev Med 
[Internet]. 2018;54(6):831–41. doi:10.1016/j.
amepre.2018.02.014

14. 	 Kauss AR, Antunes M, Zanetti F, Hankins M, 
Hoeng J, Heremans A, et al. Influence of tobacco 
smoking on the development of halitosis. Toxicol 
Reports [Internet]. 2022;9:316–22. doi:10.1016/j.
toxrep.2022.02.012

15. 	 Lin WJ, Jiang RS, Wu SH, Chen FJ, Liu SA. 
Smoking, alcohol, and betel quid and oral cancer: 
A prospective cohort study. J Oncol. 2011;2011. 
doi: 10.1155/2011/525976

16. 	 Sakata R, McGale P, Grant EJ, Ozasa K, Peto R, 
Darby SC. Impact of smoking on mortality and life 
expectancy in Japanese smokers: A prospective 
cohort study. BMJ. 2012;345(7883):1–12. doi: 
10.1136/bmj.e7093.

17. 	 Ruiter RAC, Kessels LTE, Peters GJY, Kok G. Sixty 
years of fear appeal research: Current state of the 
evidence. Int J Psychol. 2014;49(2):63–70. doi: 
10.1002/ijop.12042

18. 	 Herbert M, Notebaert L, Parsons S, Fox E, MacLeod 
C. The effect of varying danger controllability on 
attention to threat messages. Appl Cogn Psychol. 
2020;34(2):425–33. doi: 10.1111/bjhp.12310

19. 	 WHO. Adolescent health [Internet]. World Health 
Organization (WHO). 2021 [cited 2021 Aug 28]. 
Available from: https://www.who.int/health-topics/
adolescent-health#tab=tab_1

20. 	 Buccheri RK, Sharifi C. Critical Appraisal Tools 
and Reporting Guidelines for Evidence-Based 
Practice. Worldviews Evidence-Based Nurs. 
2017;14(6):463–72. doi: 10.1111/wvn.12258

21. 	 Karasneh JA, Al Habashneh RA, Marzouka NAS, 
Thornhill MH. Effect of cigarette smoking on 
subgingival bacteria in healthy subjects and 
patients with chronic periodontitis. BMC Oral 
Health [Internet]. 2017 Mar;17(1):64. doi: 10.1186/
s12903-017-0359-4.

22. 	 Nayani AA, Iqbal R, Azam SI, Khan FR, Khan AH, 
Janjua N, et al. Association between environmental 
tobacco smoke and dental caries amongst 5-14 
years old children in Karachi, Pakistan. J Pak Med 
Assoc. 2018;68(2):203–9. 

23. 	 Zeng L, Peng Y, Xu T, Wen J, Wan L, Ou X, et 
al. Dental caries and associated factors among 
adolescents aged 12 to 15 in Jiangxi Province, 



Mal J Med Health Sci 19(1): 316-324, Jan 2023 322

PD, Meuric V, Pedersen AML, et al. The oral 
microbiome - An update for oral healthcare 
professionals. Br Dent J. 2016;221(10):657–66.  
doi: 10.1038/sj.bdj.2016.865.

36. 	 Larsson L, Szponar B, Ridha B, Pehrson C, 
Dutkiewicz J, Krysinska-Traczyk E, et al. 
Identification of bacterial and fungal components 
in tobacco and tobacco smoke. Tob Induc Dis. 
2008;4(1):4. doi: 10.1186/1617-9625-4-4

37. 	 Chopyk J, Chattopadhyay S, Kulkarni P, Smyth EM, 
Hittle LE, Paulson JN, et al. Temporal variations in 
cigarette tobacco bacterial community composition 
and tobacco-specific nitrosamine content are 
influenced by brand and storage conditions. Front 
Microbiol. 2017;8(MAR):1–14.  doi: 10.3389/
fmicb.2017.00358

38. 	 Hristeva TH, Nikolov NP, Nikolova V V., Peeva 
ST. Microbiological screening of tobacco raw 
materials for rolling of cigarettes. IOP Conf Ser 
Mater Sci Eng. 2021;1031(1). doi: 10.1088/1757-
899X/1031/1/012109

39. 	 Chen H, Wu H, Yan B, Zhao H, Liu F, Zhang H, 
et al. Core microbiome of medicinal plant salvia 
miltiorrhiza seed: A rich reservoir of beneficial 
microbes for secondary metabolism? Int J Mol Sci. 
2018;19(3). doi: 10.3390/ijms19030672.

40. 	 Fowles J, Bates M, Noiton D. The Chemical 
Constituents in Cigarettes and Cigarette Smoke: 
Priorities for Harm Reduction Principal Scientist 
-Epidemiology Environmental Health Effects 
Programme, ESR. Toxicol Environ Heal Eff Program. 
2000;(January 2000). 

41. 	 Larsson L, Pehrson C, Dechen T, Crane-Godreau 
M. Microbiological components in mainstream 
and sidestream cigarette smoke. Tob Induc Dis. 
2012;10(1):2–6. doi: 10.1186/1617-9625-10-13.

42. 	 Schwarzmeier LÂT, da Cruz BS, Ferreira CCP, 
Carvalho BF do C, Alves MGO, Lima Carta 
CF, et al. E-cig might cause cell damage of oral 
mucosa. Oral Surg Oral Med Oral Pathol Oral 
Radiol. 2021;131(4):435–43. doi: 10.1016/j.
oooo.2020.11.009.

43. 	 Philip N, Suneja B, Walsh LJ. Ecological Approaches 
to Dental Caries Prevention: Paradigm Shift or 
Shibboleth? Caries Res. 2018;52(1–2):153–65. doi: 
10.1159/000484985

44. 	 Wasfi R, Abd El-Rahman OA, Zafer MM, Ashour 
HM. Probiotic Lactobacillus sp. inhibit growth, 
biofilm formation and gene expression of caries-
inducing Streptococcus mutans. J Cell Mol Med. 
2018;22(3):1972–83. doi: 10.1111/jcmm.13496.

45. 	 Jaspers I. Cigarette smoke effects on innate 
immune mechanisms in the nasal mucosa: 
Potential effects on the microbiome. Ann Am 
Thorac Soc. 2014;11(SUPPL. 1). doi: 10.1513/
AnnalsATS.201306-154MG.

46. 	 Zhang Y, Geng S, Prasad GL, Li L. Suppression 
of neutrophil antimicrobial functions by total 
particulate matter from cigarette smoke. Front 

Immunol. 2018;9(OCT):1–9. doi: 10.3389/
fimmu.2018.02274

47. 	 Wu J, Li M, Huang R. The effect of smoking on 
caries-related microorganisms. Tob Induc Dis. 
2019;17(April):1–10.  doi: 10.18332/tid/105913.

48. 	 Takahashi N, Nyvad B. Ecological Hypothesis 
of Dentin and Root Caries. Caries Res. 
2016;50(4):422–31. doi: 10.1159/000447309.

49. 	 Liu S, Wu T, Zhou X, Zhang B, Huo S, Yang Y, et 
al. Nicotine is a risk factor for dental caries: An 
in vivo study. J Dent Sci. 2018;13(1):30–6. doi: 
10.1016/j.jds.2017.09.006

50. 	 Buduneli N, Scott DA. Tobacco-induced 
suppression of the vascular response to dental 
plaque. Mol Oral Microbiol. 2018;33(4):271–82. 
doi: 10.1111/omi.12228.

51. 	 Alharthi SSY, Natto ZS, Midle JB, Gyurko R, 
O’neill R, Steffensen B. Association between 
time since quitting smoking and periodontitis in 
former smokers in the national health and nutrition 
examination surveys (NHANES) 2009 to 2012. 
J Periodontol. 2019;90(1):16–25. doi: 10.1002/
JPER.18-0183

52. 	 Borojevic T, Pliva Z. Smoking and periodontal 
disease. Mat Soc Med. 2012;24(4):274–6. doi: 
10.5455/msm.2012.24.274-276

53. 	 Sreedevi M, Ramesh A, Dwarakanath C. Periodontal 
status in smokers and nonsmokers: A clinical, 
microbiological, and histopathological study. Int J 
Dent. 2012;2012. doi: 10.1155/2012/571590

54. 	 Goodwin RD, Wall MM, Garey L, Zvolensky MJ, 
Dierker L, Galea S, et al. Depression among current, 
former, and never smokers from 2005 to 2013: 
The hidden role of disparities in depression in the 
ongoing tobacco epidemic. Drug Alcohol Depend 
[Internet]. 2017;173(17):191–9. doi:10.1016/j.
drugalcdep.2016.11.038

55. 	 Bainter T, Selya AS, Cristina Oancea S. A key 
indicator of nicotine dependence is associated 
with greater depression symptoms, after 
accounting for smoking behavior. PLoS One 
[Internet]. 2020;15(5):1–11. doi:10.1371/journal.
pone.0233656

56. 	 Cavallo DA, Krishnan-Sarin S. Nicotine Use 
Disorders in Adolescents. Pediatr Clin North Am 
[Internet]. 2019;66(6):1053–62. doi: 10.1016/j.
pcl.2019.08.002.

57.	 Sharapova S, Reyes-Guzman C, Singh T, Phillips E, 
Marynak KL, Agaku I. Age of tobacco use initiation 
and association with current use and nicotine 
dependence among US middle and high school 
students, 2014-2016. Tob Control. 2020;29(1):49–
54. doi: 10.1136/tobaccocontrol-2018-054593.

58. 	 Plurphanswat N, Kaestner R, Rodu B. The effect 
of smoking on mental health. Am J Health Behav. 
2017;41(4):471–83. doi: 10.5993/AJHB.41.4.12.

59. 	 Hogarth L, Mathew AR, Hitsman B. Current major 
depression is associated with greater sensitivity to the 
motivational effect of both negative mood induction 



Mal J Med Health Sci 19(1): 316-324, Jan 2023323

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

and abstinence on tobacco-seeking behavior. 
Drug Alcohol Depend [Internet]. 2017;176:1–6. 
doi:10.1016/j.drugalcdep.2017.02.009

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

61. 	 Dugas EN, Sylvestre MP, O’Loughlin EK, Brunet 
J, Kakinami L, Constantin E, et al. Nicotine 
dependence and sleep quality in young adults. 
Addict Behav [Internet]. 2017;65:154–60. 
doi:10.1016/j.addbeh.2016.10.020

62. 	 O’Connor RJ, June KM, Bansal-Travers M. 
Associations of Night Smoking and Cravings with 
Quit Intentions and Attempts. J Smok Cessat. 
2017;12(2):71–5. doi: 10.1017/jsc.2015.16

63. 	 Costa M, Esteves M. Cigarette Smoking 
and Sleep Disturbance. Addict Disord their 
Treat. 2018;17(1):40–8. doi: 10.1097/
ADT.0000000000000123

64. 	 Sujarwoto S. Sleep Disturbance in Indonesia: How 
Much Does Smoking Contribute? Behav Sleep Med 
[Internet]. 2020;18(6):760–73. doi:10.1080/15402
002.2019.1682584

65. 	 Soriano JB, Kendrick PJ, Paulson KR, Gupta V, 
Abrams EM, Adedoyin RA, et al. Prevalence and 
attributable health burden of chronic respiratory 
diseases, 1990–2017: a systematic analysis for 
the Global Burden of Disease Study 2017. Lancet 
Respir Med. 2020;8(6):585–96. doi: 10.1016/
S2213-2600(20)30105-3.

66. 	 You R, Lu W, Shan M, Berlin JM, Samuel 
ELG, Marcano DC, et al. Nanoparticulate 
carbon black in cigarette smoke induces DNA 
cleavage and Th17-mediated emphysema. Elife. 
2015;4(OCTOBER2015):1–20. doi: 10.7554/
eLife.09623

67. 	 Kheradmand F, You R, Hee Gu B, Corry DB. 
Cigarette Smoke and DNA Cleavage Promote 
Lung Inflammation and Emphysema. Trans Am 
Clin Climatol Assoc. 2017;128:222–33. Retrieved 
from: https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC5525399/

68. 	 Amin G, Nawaz M. S, Ikram AM, Shaikh GM, Afridi 
JI, Ehsan A, et al. Relationship between Tobacco 
Smoking And Dental Fear Among Adolescents 
of 15-18 Year Age in Pakistan. Pakistan J Med 
Heal Sci. 2021;15(6):1210–2. doi: 10.53350/
pjmhs211561210

69. 	 Cianetti G, Pagano S, Abraha I, Montedori A. Dental 
fear / anxiety among children and adolescents 
. Eur J Paediatr Dent. 2017;18(2):121–30. doi: 
10.23804/ejpd.2017.18.02.07

70. 	 Goettems ML, Shqair AQ, Bergmann VF, 
Cadermatori MG, Correa MB, Demarco FF. Oral 
health self-perception, dental caries, and pain: the 
role of dental fear underlying this association. Int J 
Paediatr Dent. 2018;28(3):319–25. doi: 10.1111/

ipd.12359
71. 	 Pratiwi R, Fuad Husain Akbar, Burhanuddin Daeng 

Pasiga RS, Ayub Irmadani Anwar, Nursyamsi 
Djamaluddin WA. Impact of Children Dental 
Fear on Quality of Life Among Urban and Peri 
Urban School Children Rini. J Int Dent Med Res. 
2018;11(3):971–5. 

72. 	 Staunton G. Applied behavioural analysis principles 
in dentistry: techniques to overcome dental fear, 
improving attendance and compliance. J Ir Dent 
Assoc. 2018;64 (1): 30-34.

73. 	 Bakri NN, Tsakos G, Masood M. Smoking status 
and oral health-related quality of life among 
adults in the united kingdom. Br Dent J [Internet]. 
2018;225(2):153–8. doi: 10.1038/sj.bdj.2018.529.

74. 	 Ahsan I, Menon I, Gupta R, Arora V, Ashraf A, 
Das D. Oral health-related quality of life among 
adult smokeless tobacco users and nontobacco 
users of Ghaziabad district, Uttar Pradesh: A cross-
sectional study. J Indian Assoc Public Heal Dent 
[Internet]. 2021 Jan 1;19(1):48–54. doi: 10.4103/
jiaphd.jiaphd_60_20

75. 	 Dube SR, Thompson W, Homa DM, Zack 
MM. Smoking and health-related quality of 
life among u.s. adolescents. Nicotine Tob Res. 
2013;15(2):492–500. doi: 10.1093/ntr/nts163

76. 	 Bangera D, Takana M, Muttappallymyalil J. 
Tobacco cessation: attitude and practice of 
dentists in Northern United Arab Emirates. 
East Mediterr Heal J. 2018;24(5):419–24. 
doi:10.26719/2018.24.5.419

77. 	 Alajmi B, Abu-Hammad O, Al-Sharrad A, Dar-
Odeh N. Tobacco cessation support among 
dentists: A cross-sectional survey in Saudi Arabia 
and Kuwait. Tob Prev Cessat. 2017;3(August):1–8. 
doi:10.18332/tpc/75795

78. 	 Yahya NA, Saub R, Nor MM. A randomized control 
trial of smoking cessation interventions conducted 
by dentists. Sains Malaysiana. 2018;47(1):131–40. 
doi:10.17576/jsm-2018-4701-16.

79. 	 Rajesh G, Pinto AS, Binnal A, Naik D, Rao A. 
Counselling as a tool for tobacco cessation in a 
dental institution: Insights from India. Asian Pacific 
J Cancer Prev. 2019;20(8):2541–50. doi: 10.31557/
APJCP.2019.20.8.2541.

80. 	 Monaghan N. What is the role of dentists in 
smoking cessation? Br Dent J. 2002;193(11):611–
2. doi: 10.1038/sj.bdj.4801642.

81. 	 Myers Virtue S, Rotz ME, Boyd M, Lykon JL, 
Waldron EM, Theodorou J. Impact of a novel 
interprofessional dental and pharmacy student 
tobacco cessation education programme on dental 
patient outcomes. J Interprof Care [Internet]. 
2018;32(1):52–62. doi:10.1080/13561820.2017.1
378171

82. 	 Zhang B, Bondy SJ, Diemert LM, Chaiton M. Can 
Dentists Help Patients Quit Smoking? The Role 
of Cessation Medications. J Can Dent Assoc. 
2017;83(1):h1. doi:10.12816/0038556.



Mal J Med Health Sci 19(1): 316-324, Jan 2023 324

83. 	 Lamster IB, Myers-Wright N. Oral Health Care in the 
Future: Expansion of the Scope of Dental Practice 
to Improve Health. J Dent Educ. 2017;81(9):eS83–
90. doi: 10.21815/JDE.017.038.

84. 	 Nazir MA, Al-Ansari A, Abbasi N, Almas K. Global 
prevalence of Tobacco use in adolescents and its 
adverse oral health consequences. Open Access 
Maced J Med Sci. 2019;7(21):3659–66. doi: 
10.3889/oamjms.2019.542

85. 	 Nishina M, Hoshino T, Murai K, Miyata K, Ishii 
Y, Saito A. Effect of collaborative intervention 
by medical and dental professionals on 
adherence to smoking abstinence. Bull Tokyo 
Dent Coll. 2015;56(1):57–61. doi: 10.2209/

tdcpublication.56.57
86. 	 Oral Health Program. Guidelines of Implementation 

Smoking Prevention and Intervention Program 
Among Schoolchildren Through School Dental 
Services (KOTAK Program). First Edit. Oral Health 
Program, Ministry of Health Malaysia; 2016. 

87. 	 Warnakulasuriya S. Effectiveness of Tobacco 
Counseling in the Dental Office. J Dent Educ. 
2002;66(9):1079–87. doi:10.1002/j.0022-
0337.2002.66.9.tb03577.x

88. 	 Tomar SL. Dentistry’s role in tobacco control. J Am 
Dent Assoc [Internet]. 2001;132(11 SUPPL.):30S-
35S. doi:10.14219/jada.archive.2001.0386


