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Abstract

Background: Betel quid chewing, a common cultural practice in various parts of Asia, has been associated with
numerous oral health issues, including periodontitis. Betel quid chewing, which involves the consumption of a mixture
of areca nut, lime, betel leaf, and sometimes tobacco, is a common practice in several Asian countries, including
Indonesia. Several studies have indicated a connection between this habit and various oral health problems, including
periodontitis, a chronic inflammatory condition affecting the supporting tissues of the teeth. This systematic literature
review aims to explore the relationship between betel quid chewing and the incidence of periodontitis.

Method: The method used is a systematic review which is done by searching articles through Google Scholar, PubMed,
and ScienceDirect.

Discussion: The review's findings indicate that betel quid chewing significantly increases the risk of periodontitis. The
pathophysiological mechanisms involve chronic irritation and alterations in oral microflora induced by the components
of betel quid, ultimately leading to inflammation of periodontal tissues. Some studies also suggest that the duration and
frequency of betel quid chewing are positively associated with the severity of periodontitis.

Conclusion: There is strong evidence supporting the hypothesis that betel quid chewing is an important risk factor for
the development of periodontitis.
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1. Introduction

Chewing betel nuts is a popular practice in South and Southeast Asian countries and carries a significant risk for oral
disorders, including periodontal disease, cancer, and precancerous lesions[!l. The province in Indonesia with the highest
betel nut consumption, at 17.7%, is East Nusa Tenggara, where betel chewing is valued as a means of initiating
conversations and strengthening social bonds. This practice is considered a form of appreciation for visiting guests(2l.

Betel has been widely used as a drug in Southeast Asia and the Asia Pacific. According to anthropological studies, betel
can cause euphoria and antidepressant effects. It can also strengthen gums and teeth, improve digestion, eliminate
nausea, stop diarrhea, deworm, improve cognitive abilities, and stimulate appetite or suppress hunger. It also functions
as an analgesic and sedative. Some of these effects have been validated by scientific evidence [3], the psychoactive effects
of betel quid have been recognized in previous researchl4], and the issue of betel addiction, or dependence, has also been
discussedI (6],
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This tradition of chewing betel nut has been carried out by teenagers and adults for 3,000 years, to be precise in the
Neolithic era in the hope of cleaning and strengthening teeth. Therefore, it is not surprising that in rural areas there are
still many elderly and elderly people who still practice this tradition[”]. In the past, this tradition was usually carried out
by someone who liked to snacking, but currently this tradition is only carried out by elderly parentsl(8l.

2018 RISKESDAS data shows that the percentage of periodontitis cases in Indonesia is 74.1%!°l. The habit of betel nut
has adverse effects on the health of the teeth, gingiva and oral mucosa. On the one hand, betel chewing can inhibit the
formation of dental caries, but on the other hand, the negative effects of betel nut can cause stains on the teeth and
gingiva. In addition, betel nut can increase the risk of periodontal disease and cause lesions on the oral mucosalt0l.

2. Methods

This research is a systematic literature review obtained from 3 academic databases, namely Google Scholar, Pubmed
and ScienceDirect. Data search was carried out by looking for information from relevant journals with publication
criteria for the last 10 years, namely 2014-2024. The data obtained was based on the keywords "chewing betel nut",
"periodontitis” and "oral cancer".

3. Discussion

The term "betel nut chewing" refers to the act of chewing a mixture of ingredients such as betel nut, areca nut, lime,
gambier, and tobacco. Betel nut chewing is used in important events such as weddings and traditional ceremonies. It is
also used in daily activities [11]. According to Sutana et al.[8], hosts usually have a healthy mouth, strong teeth, and rarely
have cavities or loss. However, they may have slightly yellow or reddish teeth. This is related to the advantages of the
materials used for the host. The natural antiseptic properties of areca nut and betel leaves prevent the growth of germs
that cause toothache and bad breath thanks to the phytochemical compounds in them. In addition, the mixture of lime
deposits contained in the host material contains calcium, which is considered good for healthy bones and teeth. The
alkaloid, saponin, flavonoid and polyphenol content in tobacco can also be used as a wound medicinel8l.

Betel quid consists of a mixture of areca nut, slaked lime from seashells, betel leaf, and slightly dried tobacco(ll. The
Areca nut, also known as betel nut, is the fruit of the areca palm (Areca catechu), which is found over much of the tropical
Pacific (Melanesia and Micronesia), South Asia, Southeast Asia, and parts of east Africa. The main component in areca
nut is arecoline, which is also the primary carcinogen and the cause of the majority of malignancies[12l.

Arecoline is known to stop the growth of gingival keratinocytes, which increases the risk of severe periodontal disease,
gingival tissue destruction, and chronic periodontitis. Arecoline has been shown to induce carcinogenicity (CP) by
impairing the genotoxicity and cytotoxicity of mammalian cells both in vivo and in vitro. As a result, this impact
increases. Inflammatory diseases caused by infections of the tissues supporting the teeth, especially cementum,
periodontal ligament, and alveolar bone, are called carcinogenesis. The disease causes sequelae, which make buccal
appearance and function more difficult. Additionally, disease development, exposure to disease, and rate of progression
are influenced by genetics, environmental variables, and behavior. Insecurity, emotional responsibility, and increased
body defense mechanisms that can worsen infections and illnesses are some of the effects that CP can cause[13l.

Areca nut contains main components including polyphenol compounds, tannins (11-26%), alkaloids (0.15-0.67%)14
[15], and calcium hydroxide (slaked slime). In the betel leaves, we can found components such as polyphenols, alkaloids,
and sterols. Previous research has proven that arecoline in areca nut impacts the growth of fibroblasts, gingival
keratinocytes, human epithelial cell lines[*¢], and cementoblasts['7l. Arecoline alters the shape of fibroblasts and
collagen, which makes betel chewers more susceptible to periodontal tissue destruction and unresponsive to
periodontal regenerative procedures. In addition, arecoline increases the expression of transglutaminase-2 mRNA and
causes damage to intracellular vacuoles. The dose of arecoline affects gingival fibro explosions[!¢l. Previous studies
regarding the relationship between betel quid chewers and periodontal disease found that chewers had worse OHIS
than non-chewers[18l. Additionally, betel quid has been shown to exacerbate gingival irritation[1°]. Betel quid chewers
had worse gingival inflammation, plaque index, bleeding on probing (BOP), recession, periodontal pocket depth (PPD),
and clinical attachment loss (CAL) compared to non-chewers[18] [19],

The arecoline content in betel nuts which is cytotoxic with a cytotoxicity threshold of 10 g/ml causes periodontal cell
damage due to BQC (betel quid chewer). Arecoline also inhibits cellular mitochondrial activity and intracellular thiol
depletion. In addition, gingival fibroblasts, which play a role in biological toxicological pathways, are subject to gene
suppression. Arecoline increases salivation and increases the amount of calcium salts deposited in the calculus. In
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addition, excessive occlusal forces caused by BQC cause severe attrition of the occlusal surfaces of the mandible and
maxillaltel,

Slaked lime component plays an important role in the initiation and progression of periodontal inflammation. They also
participate in the formation of ROS, which causes oxidative stress in periodontal tissues. Increased ROS causes
periodontal and gingival fibroblast proliferation to decrease, resulting in greater PPD (periodontal pocket depth)(20l.

4. Conclusion

There is strong evidence supporting the hypothesis that betel quid chewing is an important risk factor for the
development of periodontitis. These findings underscore the need for public health interventions aimed at reducing the
practice of betel quid chewing to prevent the rising incidence of periodontitis in at-risk populations. Further research
is recommended to explore deeper biological mechanisms and assess the effectiveness of interventions designed to
reduce this habit.
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