
REVIEW ARTICLE

Behavioral and Psychosocial Risk Factors that Lead 
Individuals to Initiate and/or Maintain Betel Quid Chewing in 
Developed and Developing Countries: A Systematic Review
Arvind Muthukrishnan1, Ravleen Nagi2, Ashok L3, Sujatha GP4, Roopa S Rao5, Surendra Lakshminarayana6,  
Anitha Krishnan Pandarathodiyil7, Shankargouda Patil8

Ab s t r Ac t
Background: Betel quid (BQ) is the fourth most commonly used psychoactive substance and its use is highly prevalent among southeast Asian 
countries due to the influence of psychosocial, behavioral, and environmental factors. As a result, even young children and women are becoming 
addicted and find it difficult to achieve long-term abstinence. Systematic research addressing the influence of behavioral and psychosocial 
factors on BQ chewing is scarce, hence pointing to the need for understanding the interplay of these factors to develop tailored intervention 
strategies for BQ cessation. 
Objective: The objective of this systematic review is to assess various behavioral and psychosocial risk factors from pre-existing literature that 
lead individuals to initiate and/or maintain BQ chewing in developed and developing countries.
Materials and methods: The electronic retrieval systems and databases PUBMED [MEDLINE], EMBASE, SCOPUS, WEB OF SCIENCE, GOOGLE SCHOLAR, 
and SCIENCE DIRECT were searched independently by two authors for relevant articles from January 2011 to July 2021 using combinations of 
keywords. Primary studies published in English focusing on the behavioral and psychosocial risk factors for BQ chewing were included.
Results: Out of the initial 264 articles searched, 12 articles met the selection criteria. Included studies addressed the influence of behavioral 
and psychosocial factors toward the initiation and/or maintenance of BQ chewing. Included studies reported that dependent BQ was not able 
to quit BQ chewing due to habituation, addiction, and withdrawal symptoms. Few social BQ chewers in Southeast Asian countries were not 
willing to initiate quitting as they considered AN as an important social and cultural identifier and claimed that they could not resist chewing 
in a peer group, and it has become part of their social life. 
Conclusion: In the future, studies should take into consideration behavioral and psychosocial risk factors, which are major barriers toward 
successful quitting. These factors should be integrated into areca nut cessation guidelines, and there is a need to develop more comprehensive 
culture-specific intervention approaches to achieve long-term abstinence. 
Keywords: Addiction, Areca nut, Behavior, Betel quid, Habituation, Psycho-oncology, Psychosocial determinants.
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In t r o d u c t I o n
Betel quid (BQ) is the fourth most common psychoactive 
substance used worldwide after tobacco, caffeine, and alcohol. 
Epidemiological surveys have revealed that globally approximately 
600 million people, particularly in Southeast Asian countries, use 
BQ or areca nut (AN) on a habitual basis.1 Betel quid commonly 
known as “pan or paan” is a mixture of AN as the main psychoactive 
alkaloid, slaked lime, and different flavoring agents with or without 
tobacco enclosed in a Piper betel leaf. Betel quid preparations 
vary among different countries, and in a few developing countries 
like India, tobacco is added to BQ and users ultimately develop 
nicotine dependence. Areca nut use is prevalent in 20–40% of the 
population above 15 years of age in India, Nepal, and Pakistan, 
which may be due to psychosocial factors, religious beliefs, and 
addiction.1,2 As early as the 15th century, BQ use has gained wide 
social acceptance, especially in the South Asian region, and has 
been described as a luxury food item that is most often consumed 
as a symbol of royalty. An offering of AN/BQ and its juice has become 
a common practice in social gatherings and religious ceremonies, as 
a result, even women and young children are becoming addicted 
and find it difficult to quit the habit.3 Murphy et al. revealed that 
BQ chewing is a learned behavior embedded within the culture, 
which is influenced by other chewers. This supports the social 
cognitive theory in which people learn through observation of 
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others, and most of the users learned that chewing BQ is acceptable 
behavior in social gatherings.4 Substance dependence that is 
characterized by tolerance, craving, withdrawal symptoms, and 
drug-seeking behavior prevalent in habitual BQ chewers is another 
factor responsible for addiction. Few BQ chewers have reported 
a decrease in stress, feeling of well-being, heightened alertness, 
and enhanced body relaxation after BQ consumption. As a result, 
despite being aware of negative consequences on general health, 
users continue to chew BQ, and many of them relapse during the 
quitting process.5

Preclinical studies have demonstrated that arecoline acts on 
the brain’s reward pathway and stimulates the release of dopamine 
in the ventral tegmental area, due to which users lose control over 
BQ use and in the need of psychoactive effects to carry out daily 
activities, they find it difficult to achieve long-term abstinence.6,7 
In addition, AN has been studied to possess medicinal properties, 
and in India, it is being used as an alternative treatment for cough, 
asthma, diabetes, impotence, leprosy, and tooth pain.8 In 2004, 
International Agency for Research on Cancer (IARC) and World 
Health Organization (WHO) have classified BQ with or without 
tobacco as a group I carcinogen. Literature has been documented 
as a single etiological factor for the development of oral submucous 
fibrosis and an increased risk of oropharyngeal cancer when the BQ 
contains tobacco as an additive.9 Due to the adverse consequences 
of habitual BQ use, it is important to recognize the etiological factors 
responsible for the initiation of habit, to understand the interplay of 
behavioral and psychosocial factors contributing toward substance 
use behavior, and to develop effective BQ cessation strategies to 
motivate and support BQ user to make successful quit attempts. 
Therefore, the objective of our review was to assess published 
literature on behavioral and psychosocial risk factors that lead 
individuals to initiate and/or maintain BQ chewing.

MAt e r I A l s A n d Me t h o d s

Search Protocol (Search Strategy and Data Extraction)
A systematic review of the literature was done to evaluate published 
literature on behavioral and psychosocial risk factors that lead 
individuals to initiate and/or maintain BQ chewing in developed and 
developing countries. The electronic retrieval systems and databases 
PUBMED [MEDLINE], EMBASE, SCOPUS, WEB OF SCIENCE, GOOGLE 
SCHOLAR, and SCIENCE DIRECT were searched independently by 
two authors for relevant articles from January 2011 to July 2021 
using combinations of the following keywords: areca nut, betel nut, 
betel quid chewing, behavior, culture, gutka, gutkha, ghutka, habit, 
psychosocial determinants, and quid. The inclusion criteria were 
publications reporting primary studies focussing on the behavioral 
and psychosocial risk factors that contribute toward the initiation 
and/or maintenance of BQ chewing habit and written in English. 
The exclusion criteria were commentaries, short communications, 
literature reviews, case reports, and studies in other languages. 
Flowchart 1 shows the search strategy for inclusion of eligible 
studies in this systematic review and 12 studies met our inclusion 
criteria.4,6,8,10–18 The abstracts of the papers were individually 
screened by authors, and after a full-text review of eligible articles, 
only 12 met our inclusion criteria. Any disagreement was resolved 
by a mutual discussion between the authors. Table 1 summarizes 
12 eligible studies discussing the behavioral and psychosocial risk 
factors contributing toward the initiation and/or maintenance of 
BQ chewing habits in developed and developing countries based 
on PICO format (P- Population, Patient or Problem , I -Intervention 

or Exposure, C-Comparison, O-Outcome), with detailed information 
on study design, aims and objectives, results, and conclusion.

Risk of Bias and Methodological Quality Assessment
Table 2 shows risk of bias and quality assessment across twelve 
observational cross-sectional studies by Newcastle-Ottawa Scale 
(NOS).19 The scale is categorized into three domains as selection 
of study groups, comparability of groups and outcome. Each 
numbered item within the selection and outcome categories were 
awarded one star represented by asterisk symbol (*) and maximum 
of two stars were assigned for comparability group. A total score 
ranges from 0 to 9 and was calculated for each study. Risk of bias 
domains were scaled as high risk of bias (0–3 stars), moderate 
risk of bias (4–6 stars), and low risk of bias (7–9 stars) indicative of 
poor-quality studies, medium and high-quality studies respectively. 
In this systematic review by use of NOS seven studies showed low 
risk bias scores, five studies moderate risk bias scores, and no study 
had high risk bias score (Table 2). Table 3 shows an assessment of 
the methodological quality of included studies by the JBI critical 
appraisal tool.20

re s u lts
A total of twelve articles were selected from 223 screened 
articles for systematic review (Flowchart 1).4,6,8,10–18 All the 
included studies demonstrated the strong inf luence of 
behavioral and psychosocial factors toward the initiation and/
or maintenance of BQ chewing. Osborne et al.10 characterized 
the psychological effects of BQ intoxication through assessment 
by electroencephalography (EEG) and found that psychological 
aspects of perception, such as slowing of prospective time, 
increased arousal (p = 0.01), and perceived ability to think, were 
strongly influenced by BQ intoxication (p = 0.0.5). Murphyand 
Herzog11 stated that cultural and social factors have an important 
role in the determination of the perception of an individual 
whether he/she is willing to quit. In their study, 50% of chewers 
(n = 15) claimed that chewing BQ was an important cultural 
identifier, 27% (n = 8) felt that there was peer pressure to chew, 
and 43% (n = 13) chewed for socialization. Lin et al.12 reported 
that BQ initiation usually occurs during childhood due to cultural/
social traditions, and to remain energetic, an individual chews; 
therefore, integration of comprehensive cessation programs at 
an individual level is required to achieve successful abstinence 
from BQ use. 

Mawali et al.13 elucidated the significant impact of peer pressure 
and cultural factors in the development of BQ chewing habit, 60% 
admitted that they were influenced by friends, 62.5% initiated 
chewing BQ by witnessing other people who habitually chew the 
quid, and 37.5% said that it was part of their culture and tradition 
to use AN/BQ. Yen et al.14 found that BQ-only users had significantly 
higher scores for confusion and mood (p = 0.32), fatigue, anger, 
tension, and depression (p = 0.024) than substance nonusers, and 
concluded that habitual BQ chewing is associated with a negative 
mood, however, linkage between BQ use, mood, and personality is 
ambiguous and requires validation by further innovative researches. 

Source of support: Nil
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Htin15 revealed that the effect of beliefs on chewing behavior was 
significantly positive, especially among the rich and poor, and they 
stated that health education programs should be designed based 
on a good understanding of the target population, including 
socioeconomic and wealth status. Murphy et al.,4 in another study 
concluded that culturally appropriate cessation programs should be 
developed for effective reduction of BQ use as chewing behavior was 
embedded within their culture, and participants felt disrespected 
when they do not chew with friends and in social gatherings. 

In a survey conducted by Sadath et al.,16 high BQ dependency 
was found among indigenous tribes in Wayanad, Kerala, as chewers 
were aware of the consequences of BQ on their health, but were 
unable to quit due to severe cravings on making a quit attempt. 
In addition, BQ was readily available as few shops were in the 
tribal colonies, few tribal people were engaged in selling AN, and 
elderly tribes with no regular income tried to get BQ from their 
family members. Lee and Chang17 evaluated behavior changes by 
transtheoretical model (TTM), in which, in the precontemplation 
stage, chewers showed no motivation to change their behavior 
due to the need for psychoactive effects of BQ and few chewed to 
maintain cultural identity. In the action stage, few chewers decided 
to quit; however, the relapse rate was high in the action stage as 
they could not resist craving, and even in the maintenance stage, it 
was expected that chewers might relapse due to temptations such 
as the aroma of BQ. Huang and Zachar18 examined the behavioral 
determinants of BQ chewing and found a higher prevalence in the 

participants who were older (p < 0.001), were male (p < 0.001), who 
lived with at least a nonbirth parent (p = 0.003), had family heads 
with primary (p = 0.001) or secondary level of education (p < 0.001), 
and had a low level of self-perceived physical fitness (p < 0.001). 
They suggested future investigations to understand neurocognitive 
influences that may lead to BQ dependency. 

Sariah et al.6 studied neurocognitive influences by the recording 
of functional connectivity in the brain of habitual chewers by 
magnetic resonance imaging (MRI). They found that individuals 
who chronically use BQ have higher functional connectivity of the 
orbitofrontal cortex and inferior temporal and angular gyri, and 
this could be related to the craving for betel. Acute effects of BQ 
are due to an increase in the functional connectivity of the basal 
ganglia, which is known for rewarding effects contributing toward 
the initiation and maintenance of habit. Kumar et al.8 found high 
levels of physical and psychological dependence for BQ. Despite 
being aware that AN can cause oral cancer, the attempted quit 
rate among participants was relatively low due to the influence 
of the family member who chewed or they chewed due to peer 
pressure, hence, there is a need to integrate AN use cessation into 
the guidelines for cessation. 

dI s c u s s I o n
Betel quid chewing is an important practice in India and many 
Southeast Asian countries highly influenced by culture and 

Flowchart 1: Flowchart shows study selection criteria based on the Preferred Reporting Items for Systematic Reviews (PRISMA) guideline

*Consider, if feasible to do so, reporting the number of records identified from each database or register searched (rather than the total number across all 
databases/registers).
**If automation tools were used, indicate how many records were excluded by a human and how many were excluded by automation tools.

Source: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting 
systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71. For more information, visit: http://www.prisma-statement.org/
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tradition. Areca nut is derived from a tropical palm tree known 
as Areca catechu and has been suggested as the fourth most 
commonly used psychoactive alkaloid following tobacco, alcohol, 
and caffeine.21,22 Betel quid preparations differ among various 
countries, and in different parts of the world, BQ products are 
not usually chewed but are placed in the mouth or are kept in 
contact with the oral mucosa. Areca nut contains four major 
alkaloids namely, arecoline, arecaidine, guvacoline, and guvacine, 
among these, arecoline is highly psychoactive, is an agonist of 
acetylcholine muscarinic receptors, and can affect parasympathetic 
and sympathetic function, hence producing both stimulation and 
relaxation.21 Few chewers have reported that they are not able to 
quit the habit as chewing provides them a feeling of euphoria, 
well-being, pleasure, and warmth, and increases their alertness 
and capacity to work. The neuropsychological activity of BQ has 
been attributed to arecoline that is responsible for habituation, 
addiction, and withdrawal symptoms.6 Burton–Bradley described 
three conditions associated with betel chewing, that is, habituation, 
addiction, and toxic psychosis. They stated that habitual BQ 
chewers who consumed several to a few AN quids per day find a day 
without BQ impossible and develop withdrawal symptoms such 
as headache, anxiety, mood swings, sleep disturbances, craving, 
and sadness on cessation of the habit.23 Studies have revealed 
alteration in brain functional activity in habitual BQ chewers, 
which supports the neurobiological basis for chewing. Osborne 
et al.10 in their study concluded that gross behavioral indices of 
working memory and simple visual–motor performance were not 
affected by BQ intoxication; however, the psychological aspects 
of perception, such as slowing of prospective time, perceived 
levels of arousal, and perceived ability to think, were strongly 
influenced by BQ intoxication. Sariah et al.6 found that persistent 
psychoactive substance use has been linked with impaired brain 
function, which disrupts the ability of self-control over BQ use, and 
this eventually results in addiction. They suggested that individuals 
who chronically use BQ have higher functional connectivity of the 
orbitofrontal cortex and inferior temporal and angular gyri, and this 
could be related to a craving for betel. Acute effects of BQ are due 
to an increase in the functional connectivity of the basal ganglia, 
which is known for modulating the rewarding effects of BQ use and 
has been studied to have a contributing role in the development 
and maintenance of addictive behaviors.6

Betel quid use is considered a multifactorial behavior with an 
interplay of social, cultural, and environmental factors. Murphy et al.4 
suggested BQ chewing as a learned behavior that is influenced by 
the other chewers, and sociocultural factors have an important role 
in the initiation and habituation of BQ use. In their study, chewing 
BQ was regarded as positive and acceptable social behavior, and 
participants modeled the chewing behavior, which points to the 
necessity of culture-specific and behavior-change programs. Lee 
and Chang17 suggested that BQ use is embedded within the culture 
in Taiwan, and an individual chews BQ in religious ceremonies and 
social gatherings to maintain cultural and ethnic identity despite 
being aware of oral health risks. They used TTM framework to 
understand behavior changes and to develop tailored cessation 
programs. Transtheoretical model moves an individual through six 
stages such as (i) precontemplation (within the next 6 months), an 
individual is unaware of the negative consequences of BQ on health 
and is reluctant to change chewing behavior, (ii) contemplation 
(within the next 6 months), an individual recognizes the harmful 
effects of BQ use, becomes more thoughtful, and makes an initiative 
to change his/her behavior, (iii) preparation stage, an individual is 
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ready to take an action toward change within the next 30 days, (iv) 
action stage (within the next 6 months), an individual has changed 
his behavior to stop using BQ, (v) maintenance stage (more than 6 
months), an individual makes the best possible effort to sustain the 
changed behavior and to prevent relapse, and (vi) termination stage, 
an individual feels confident that he/she will not chew BQ again.24 

Lee and Chang17 in their study found significant changes in 
the addictive behavior of BQ chewers in the precontemplation, 
contemplation, action, and maintenance stages. In the 
contemplation stage-dependent, BQ chewers have started to 
realize the harmful effects of BQ on oral health that included 
damage to oral mucosal tissue, oral ulcerations, and dental wear, 
and became thoughtful toward quitting the habit; however, 
chances of relapse were found to be high, particularly in action 
stage, and it was suspected that even in the maintenance stage, 
chewers might revert to the precontemplation stage due to 
temptations such as the aroma of BQ. The majority of dependent 
BQ chewers in the action stage reported that they were unable to 
quit BQ due to withdrawal symptoms, stress cravings, and need 
psychoactive effects to feel more energetic. It was suggested 
that TTM could be used to explain the stages of behavior change 
among dependent chewers, however, the main challenge was 
to change the addictive behavior of social-type BQ chewers 
who claimed that they chew BQ during social events and they 
find it difficult to quit; hence, it was concluded that there is a 
need of more in-depth investigation to develop culture-specific 
intervention programs. 

Several studies have addressed the behavioral and psychological 
dependence on BQ.8,14 Kumar et al.8 found that BQ with Tamul 
was commonly chewed by both men and women, and around 
441 (92%) chewers reported pleasure when chewing AN, 327 
(68%) chewed it to relieve stress, and in 43%, chewers had high 
levels of physical and psychological dependence. In another 
study, Yen et al.14 suggested that arecoline in BQ is central and 
autonomic nervous system stimulant that negatively affects the 
mood leading to mood swings, anxiety, and sleep disturbances, 
and the association of psychological factors with BQ needs to be 
understood and validated by further researches. Another growing 
concern is young children and adolescents who are becoming 
addicted to BQ as they consider AN/BQ as a popular and acceptable 
product. They get lured by tobacco or gutkha advertisements 
featuring celebrities, by a display of colorful gutkha packages in 
the shop outlets, and some are not able to resist chewing due to 
social stigma and peer pressure. Adolescent is a crucial period of 
physical and psychosocial growth, and multiple factors, including 
family, ethnicity, gender, and culture, play a key role in shaping the 
behavior of the adolescents.25 Therefore, it is important to recognize 
the addictive behavior in the adolescence period and to change 
their perceptions toward BQ chewing. 

The impact of socioeconomic status has been elucidated in a 
study by which beliefs have accelerated the BQ chewing behavior 
in middle- and low-income countries, and initiation and habituation 
of chewing BQ depend upon the level of knowledge and beliefs 
of the rich and the poor people. As a result, health education 
programs with a focus on the health risks associated with BQ/AN 
chewing should be organized at both community and individual 
levels.13 Moreover, it is suggested that when AN/BQ is perceived as 
a symbol of cultural heritage and an important part of social life, 
quitting becomes a challenging process. Therefore, an in-depth 
understanding of psychological and cultural risk factors is needed 

for the tailored preventive program and to change perceptions of 
an individual toward BQ.26

cl I n I c A l IM p l I c At I o n s
Betel quid has become the most common psychoactive substance 
and has gained wide social acceptance in Southeast Asian countries 
such that even youngsters and women are becoming addicted to 
it and find it difficult to quit the habit. Betel quid use is considered 
a multifactorial behavior with an interplay of social, cultural, and 
environmental factors. Behavioral and sociocultural factors have 
an important role to play in initiation and continuation of habit. 
As a result, the majority of chewers consider chewing BQ/AN as a 
necessity to maintain socialization and cultural heritage and despite 
of being aware of the negative consequences on oral and systemic 
health, they find it difficult to resist chewing. Hence, tailored BQ 
cessation programs with a focus on the health risks associated 
with BQ/AN chewing should be organized at both community and 
individual levels to change perceptions of BQ chewers, which is the 
need of the hour. 

lI M I tAt I o n s 
Variations in the age and gender of subjects, BQ preparations, 
and duration of BQ exposure among included studies might 
have influenced the outcome. Second, the majority of the studies 
were observational, hence, for better results, further longitudinal 
studies focussed on both male and female populations addicted 
to BQ/AN should be planned to analyze the effect of behavioral 
and psychosocial risk factors on BQ chewing. Few of the studies 
have not taken into consideration synergistic consumption of 
tobacco or alcohol along with BQ/AN, which could have led to 
biased results; therefore, future studies should be conducted on 
a larger population and should take the above etiological factors 
into account for unbiased results. 

co n c lu s I o n
Analysis of findings of studies included in this systematic review 
suggests the high psychosocial dependence of an individual 
on BQ, and few chewers, although well aware of the risk of oral 
cancer, are reluctant to change their addictive behavior to maintain 
socialization and cultural identity. Therefore, to achieve successful 
BQ cessation, future studies should take into account psychosocial 
and behavioral risk factors, and comprehensive preventive 
programs should be planned with a goal to address an individual 
about the harmful effects of BQ chewing, reasons of addiction, 
and various coping strategies to overcome barriers like withdrawal 
symptoms, craving, peer pressure, etc. Moreover, thorough clinical 
and cultural understanding is needed to change the addictive 
behavior of an individual, and this can be accomplished by the use 
of behavior change models such as TTM, which moves an individual 
through different stages to elicit their perceptions for BQ use and 
to assess the readiness to quit. In addition, existing cessation 
programs or guidelines should be evaluated and improvised with 
the integration of AN/BQ cessation protocols.
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