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Habitual betel quid consumption and spitting contributes to Tuberculosis (TB) transmission due
to direct exposure to pathogens, immunosuppression, and social contact. Despite betel quid being
classified as a Group 1 Human Carcinogen, and a high prevalence of betel quid consumption in
TB patients, there exists a knowledge gap in the relationship between quid use and TB, which
presents as neglected opportunity to address the global burden of Tuberculosis in Low- and
Middle-Income Countries (LMIC’s). Understanding such a knowledge gap is crucial whentaking
the measures at various levels including research prioritization, behavior change communication,
legislation to address the availability and access of quid products coupled with community-based
interventional strategies. This paper thus looks at empirical evidence on quid use and its effects on
Tuberculosis spread and identifies feasible, applicable changes required at various-levels to curtail
the spread of Tuberculosis among betel quid users.

Keywords: Tuberculosis Transmission, Behavior Change Communication, Interventional
Strategies.

INTRODUCTION

Betel quid popularly known as paan, is a popular chewing product composed of the nut of the
areca palm, the leaf of the betel pepper (Piper betel), and a tint of lime (calcium hydroxide).t It is
the fourth most addictive substance after alcohel, nicotine, caffeine and it is a group 1 oral
carcinogen, consumed by more than 600 million people globally.23

There is a large volume of scientific evidence linking betel and areca nut consumption with an
increased risk of oral cancers. A meta-analysis of fifteen case control studies showed that betel
quid without tobacco has am independent positive association with oral cancer due to the
carcinogenic potential of areca nut, with an odds ratio (OR) of 2.82 (95% CI=2.35-3.40,
P<0.001).# The burden due to betel induced oral cancer is quite large, and a study conducted in
Taiwan assessing risk of oral cancer in high risk individuals found that those consuming betel nuts
were 2.12 times:more likely to develop oral cancer, using smoking as a baseline for comparison
(HR = 2:12), thussstating that chewing betel nut had a significantly higher oral cancer incidence
risk than those who only had a habit of smoking.® It has been found that nearly 50% of oral cancers
occurring rin regions such as the Indian subcontinent and Taiwan are attributed to betel quid
chewing(population attributable fraction, 53.7% for residents in Taiwan and 49.5% for the Indian
population), which highlights the need to address this modifiable risk factor.®

Arecoline, one of the alkaloids found in the areca nut component of betel quid is parasympathetic
in action and leads to salivary glandular secretion when one is chewing the quid producing large
volumes of saliva, followed by spitting of excess saliva as well as quid.”8 Spitting the quid can
lead to the potential spread of communicable diseases due to the possibility of person-to-person
transmission of tuberculosis owing to the communal environment of quid chewers, spitting of
saliva and exposure to pathogens through salivary droplets.2 However, this potential association is
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oftenignored in the tuberculosis spread pathway as compared to traditional cigarette smoking and
TB, which is known toincrease the risk of TB while also contributing to poor treatment outcomes.?
Thereby, the aim of this review article is to address the ignored association between betel quid
consumption and the transmission of TB; especially since there has been a rising prevalence of
betel quid consumption in Asia; with a high betel quid use disorder being reported across endemic
South- east Asian regions such as India, Pakistan, Sri Lanka (8.4 - 40%) followed by Nepal,
Malaysia, Indonesia (10.3-47.8%) and China, Taiwan (2.3-29%), Palau & Solomon Islands (72-
83%). 1911 This recent increase in betel quid consumption is contributed to easy availability of
betel quid, and their low cost as compared to cigarettes along with social-acceptance of quid
chewing. 1012 Considering this geographic region accounts for 45% of the global-TB burden and
81% of the global TB deaths, the possibility of stronger association between betel quid and
tuberculosis should be explored.314

A studyin Cambodia found a strong association between betel quid use and tuberculosis (OR 4.43,
95% CI =1.66-11.86). 8 Another study in Indonesia found:that amongst patients with active TB
and betel chewing, there was a higher TB transmission owing to-betel chewing culture.!® Further,
a study conducted in Northern India found a high prevalence of current tobacco consumption in
incident TB cases, with 10.7% of 211 incident.cases ‘being active consumers of smokeless
tobacco.'8 In lieu of these findings, our paper further explores the current empirical evidence
available on betel quid use and its effectson Tuberculosis spread, and identifies feasible, applicable
intervention strategies required at various levels so as to curtail the spread of Tuberculosis among
betel quid users.

Pathologies Linked to Betel Consumption

Betel nut consumption -has been associated with an increased risk of a variety of malignant
conditions, along with various other pathologies.

Betel nut has been classified as a group 1 carcinogen by the International Agency for Research on
Cancer.1? Given this, most evidence on the health effects of betel have been focused on oral and
other cancers, its.impact on cardiovascular health, cerebrovascular diseases.1’18 The alkaloids of
areca nutare its prime carcinogenic ingredient, and areca nut in any form contributes tooral cancer
in additiontocancers of the esophagus, liver, pancreas, larynx, and lungs becoming fairly common
in areca nut users as well. 10.19.20 Habitual betel quid chewing has also been found to contribute to
adverse cardiovascular outcomes. It is known to be a risk factor for arrhythmias and premature
ventricular contractions. 21:22

A systematic review found that habitual betel quid chewing was associated with hypertension,
atherosclerosis, inflammation, and ischaemic heart disease in addition to being an independent risk
factor for cardiovascular disease in women.23 Areca nut has also found to have an association with
systemic health conditions including diabetes, metabolic syndrome, and hepatocellular
carcinoma.?4-27
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There has also been evidence showing the impact of areca nut consumption on respiratory
pathologies such as asthma. A case control study in Taiwan found asignificant association between
betel consumption and asthma (Adjusted OR 2.05, 95% CI = 1.12-3.76).28

It is important to recognize that excessive consumption of betel nut can lead to addiction.
Furthermore, the habit of chewing betel nut can spread among individuals through social
interactions, contributing to a wider prevalence of betel nut addiction.?°

Betel Use and Tuberculosis: Gaps in epidemiological evidence

Despite the evidence showing an association between betel consumption and the.cardiovascular
diseases, respiratory and oncology pathologies, there is limited evidence on the possible
association of betel quid consumption and tuberculosis in specific. This evidence is also limited as
compared to the empirical evidence available on smoking and tobacco, where smoking has been
known to be a risk factor for TB and a contributor to poor treatment outcomes.® A study in
Cambodia found astrong association between betel quid and tuberculosis (OR 4.43, 95% CI =1.66-
11.86).2 However, no causality could be determined and this.association was based on small group
of prevalent TB cases (N=8 TB cases amongst 63 betel.quid users), which do not make the results
generealizble.® However, the study highlighted the possibility of an increased risk of TB infection
in quid users with several factors contributing.to the pathophysiology of TB in these cases such as
person to person transmission, spread through spitting of quid saliva and immunosuppression.®
Similarly, a study conducted in Indonesia found that of 51.8% (N=57) patients who had active TB,
the TB transmission was higher when:there was active TB and betel chewing present.1®

Areca nut chewers have been found to be predisposed to asthma owing to increased
bronchoconstriction and adecreased forced expiratory volume in the first second (FEV1).17 A case
control study in India‘found that a history of asthma was associated with an increased risk of
developing pulmonary tubereulosis, with 74.5% of positive TB cases having a history of asthma.
However, thereis poor evidence linking the increased risk of TB in asthma patients. A case control
study in the UK found a very slight amount of risk for tuberculosis in asthma patients; while three
studies conducted in Western Africa found that history or treatment of asthma had no effect on the
risk for tuberculosis. 31:32 In addition to asthma, areca nut has also been found to be positively
correlated with COPD and lung function impairment.23 This could be linked to eotaxin-1 activation
and chronic inflammation and COPD is a known risk factor for pulmonary tuberculosis. 3435

Areca nut also leads to suppression of T-cell activity and decreased release of cytokines, thus
impacting the immune system.1” This could potentially contribute to the risk for TB, since TB is
common in immunocompromised persons and the adaptive immune response mediated by T cells
is critical for control of Mycobacterium tuberculosis (M. tuberculosis) infection in humans. 3637
Furthermore, betel is also known to increase the risk of Type of 2 Diabetes Mellitus which is a
known risk factor for the development of TB.38.3°
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While the above evidences outline a possible linkage of betel quid consumption,
immunosuppression and TB risk, there remain gaps in evidence regarding the direct impact of
betel quid consumption on individual risk and susceptibility for pulmonary tuberculosis, with no
robust scientifically researched data that offers insight into its effect. Fig.1 displays an
epidemiological triad to explain this potential association, while Table 1 presents the empirical
findings of epidemiological studies describing the association between betel quid use and
tuberculosis.

Socio-cultural factors influencing Betel Use

Betel quid is a form of smokeless tobacco, and its use has been an important part in various South-
Asian cultures strongly influenced by social acceptability, traditional medicine as well as religious
beliefs.4041 Betel has been used in South- Asian culture for functions such as weddings and
reconciliation ceremonies as well as in traditional medicine as an anti-septic and breath freshener.
41,42 Areca nut is one of the major constituents of betel quid and is.considered a vital ingredient in
religious ceremonies and its consumption in betel quid is.also related to its euphoric stimulation
property owing to the high levels of psychoactive alkaloids present in it.19:43

Chewing of areca nut has been shown to increase-work capacity, causing hot sensations and
fuelling alertness.*® Some of the common reasons Why users claimed they chewed areca nut was
the refreshing feeling it gave along with its good taste, or as a snack to relive stress and/or to
strengthen gums.44

The high prevalence of consuming betel in South-East Asia is also influenced by factors such as
age, gender, education, and socio-economic disparities in purchasing power. Since betel is a form
of smokeless tobacco, many. advertising campaigns do not outline the health risks of betel as
compared to cigarette smoking.*®A qualitative study looking at perceptions of adolescents towards
areca nut found that adolescents view tobacco as higher risk substances due to the greater focus on
tobacco harms_through various media portals.*® Additionally, since areca nut is marketed as a
sweeter substance, many adolescents do not perceive it as a harmful substance to health and it is
often consumed fora boost of energy.*® In many regions, cigarette smoking is more prevalent in
men and is not considered socially acceptable for women and hence areca nut consumption is more
prevalent amongst women and adolescent girls owing to greater social acceptability. 4647 Lastly,
betel has easy availability coupled with an attractive price point and misleading advertisements as
compared to cigarettes, which further influence its consumption in society.*?

Possible suggestions to contain TB spread amongst betel users

Focus on prevention, health education and integration into National Tuberculosis Control
Programs:

There is poor awareness and literacy regarding the health impacts of betel quid as compared to
cigarettes. This can be attributed to factors such as misrepresentation and false perception that
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betel has potentially less negative health impacts compared to cigarettes.#” Addressing this false
perception is crucial which highlights the need for health literacy programs. Health promotion
programs should focus on increasing public literacy of the negative health impacts of smokeless
tobacco products such as betel. Much like the measures incorporated to address negative health
consequences in cigarette advertisements, similar regulations could be improvised to- spread
information regarding the health impacts of betel. This initiative requires multi-stakeholder
engagement including policy makers and government agencies. Addressing the negative health
impacts of betel quid would be particularly challenging in low socio-economic.groups and rural
areas, where a far more intensive effort would be required, with health promotion plans having to
be culturally sensitive. Such initiatives should be designed with respect to asociocultural context
in a diverse society such as Southeast Asian countries. Integrating these initiatives into National
TB control programs is an option, but the successful implementation remains a daunting task.
Health literacy measures to educate patients, and their families about the harmful effects of betel
quid and TB spread should be implemented at macro level agencies with necessary economic and
human resources support at downstream agencies. Healthcare professionals could play a
significant role in educating patients. Hence, there is a needto highlight how to effectively utilise
physicians, nurses and public health specialists in this wave to spread awareness focused on
preventing the spread of TB in betel nut users. Additionally, regular follow-ups should be
conducted with betel users to map their {progress and further motivate them to quit betel
consumption. While there is lack of empirical evidence on how betel quid consumption can impact
TB treatment outcomes, patients should be.encouraged to quit betel quid use during the treatment
and de-addiction programs, behaviour.change communication campaigns can aid in this process.
There is limited evidence on the role of capacity building of providers, community health workers
and other stake holders to address this'seriously impactful cultural habit. Strategic and time-tested
interventions to support.the role of capacity building, health literacy and social partnerships could
help us understand what pillars of health systems can be leveraged upon to address this concern.

Regulation of- access and product availability: Easy access and affordability are another
attractive factor as to why people opt to chew smokeless tobacco such as betel. 1912 To curtail this,
there is @ need to‘advocate for regulatory and legal measures to control the easy access and
affordability of betel. A simulated analysis conducted in Taiwan to identify cross price elasticity
of betel nut based on the tax increases found that betel nuts were price inelastic.*¢ Conducting
simulations of how heavier taxation, and legislative regulations could impact betel consumption
trends, would help in appropriate planning and implementation of regulatory policies. The
dimensions of the chemical components of Areca Nut in cigarettes that could be used in sports
environments, such as baseball, in countries like the Dominican Republic and other LMIC’s in the
Americas are still unknown, however on multiple business websites they are offered at a very low
cost, which suggests that it could be used on a low scale, and therefore, its right dimensions remains
elusive.>°
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Epidemiological, longitudinal and prospective research: In addition to the above measures, it
is crucial to advocate for further epidemiological research to better understand the relationship
between betel quid consumption and tuberculosis transmission. Epidemiological studies can help
to understand the mechanisms through which betel may contribute to TB risk as well treatment
outcomes, which is crucial for developing strategies in LMIC’s where there is a dual burden of TB
and social factors such as betel quid consumption.

Limitations of the study

There are extensive variations in cultural practices and geographical differencesin betel quid use
across various regions, hence it will be difficult to generalize any data, and the findings related
to this topic. Moreover, there is a shortage of mechanistic studies that investigate the biological
mechanisms through which betel quid use might influence TB transmission, -hindering a thorough
understanding of the underlying processes. Future research addressing these limitations will be
essential for achieving a more precise and comprehensive understanding of the connection
between betel quid use and TB transmission.

CONCLUSION

LMICs face a dual disease burden of tuberculosis and betel quid consumption. They play role as
social determinants and contributing to global health concern contributing to high mortality.
Global health implications of betel.quid consumption necessitate a multi-pronged approach, aimed
at raising awareness about its health risks, regulations in accessibility, and conducting research to
better understand its implications for TB transmission. Prospective research to determine the
potential association of betel quid use and its association with tuberculosis transmission as well as
impact on TB treatment outcomes can help build evidence to address the knowledge gap, while
also addressing this missed opportunity in tuberculosis control.

NOTES

This research” did not receive any specific grant from any funding agencies in the public,
commercial, or not-for-profit sectors. There is no financial or any other relationship that may lead
to.any dispute associated with this work. The viewpoints expressed in this paper are solely those
of the authors and do not reflect the official position or policies of any government agency.

Conflict of Interest: The authors declare no conflict of interest.

Patient Consent Statement: The study is a review article and does not include any factors
necessitating patient consent.

DOI: 10.1093/ofid/ofae577 7

202 19q0J00 80 U0 1senb Aq /881 18////G9BI0/PIO/EE0L 0 L/I0P/OIOIE-9UBADE/PIO/UI0O dNO"DILBPEDE//:SAY WOy POPEOJUMOQ



Funding: This research did not receive any specific grant from any fundingagencies in the public,
commercial, or not-for-profit sectors. There is no financial or any other relationship that may lead
to any dispute associated with this work.

References

1.

10.

11.

12.

13.

14.

Kozlakidis Z, Cheong IH, Wang H. Betel Nut and Arecoline: Past, Present, and Future Trends.
Innovations in Digital Health, Diagnostics, and Biomarkers. 2022;2(2022):64-72.
doi:10.36401/IDDB-22-05

Yen HY, Chen PH, Ko YC, Chiang SK, Chang YYC, Shiah YJ. Betel QuidChewing, Personality
and Mood: Betel Quid Chewing Associated with Low Extraversion and Negative Mood.
Substance Use & Misuse. Published online September 19, 2018. Accessed April 30, 2024.
https://www.tandfonline.com/doi/full/10.1080/10826084.2018.1432652

Gupta PC, Warnakulasuriya S. Global epidemiology of areca nut.usage. Addict Biol.
2002;7(1):77-83. d0i:10.1080/13556210020091437

Gupta B, Johnson NW. Systematic Review and Meta=Analysis of Association of Smokeless
Tobacco and of Betel Quid without Tobacco with Incidence of Oral Cancer in South Asiaand the
Pacific. PLOS ONE. 2014;9(11): e113385. doi:10.1371/journal.pone.0113385

Hung LC, Kung PT, Lung CH, et al. Assessment of the Risk of Oral Cancer Incidence in A High-
Risk Population and Establishment of a Predictive Model for Oral Cancer Incidence Using a
Population-Based Cohort in Taiwan. Int.J Environ Res Public Health. 2020;17(2):665.
doi:10.3390/ijerph17020665

Warnakulasuriya S, Chen THH. Areca Nutand Oral Cancer: Evidence from Studies Conducted in
Humans. J Dent Res. 2022;101(10):1139-1146. doi:10.1177/00220345221092751

Boucher BJ, Mannan N. Metabolic effects of the consumption of Areca catechu. Addict Biol.
2002;7(1):103-110. doi:10.1080/13556210120091464

Singh PN, Natto Z,Yel.D, Job J, Knutsen S. Betel quid use in relation to infectious disease
outcomesin Cambodia. Int'J Infect Dis. 2012;16(4): e262-e267. d0i:10.1016/}.ijid.2011.12.006
Burusie A, Enquesilassie F, Addissie A, Dessalegn B, Lamaro T. Effect of smoking on
tuberculosis treatment outcomes: A systematic review and meta-analysis. PLoS One. 2020;15(9):
£0239333..d0i:10.1371/journal.pone.0239333

IARC Working Group on the Evaluation of Carcinogenic Risks to Humans. Betel-quid and areca-
nut chewing and some areca-nut derived nitrosamines. IARC Monogr Eval Carcinog Risks Hum.
2004; 85:1-334.

Lee CH, Ko AMS, Warnakulasuriya S, etal. Intercountry prevalences and practices of betel-quid
use in south, southeast and eastern Asia regions and associated oral preneoplastic disorders: an
international collaborative study by Asian betel-quid consortium of south and east Asia. Int J
Cancer. 2011;129(7):1741-1751. doi:10.1002/ijc.25809

Lee CH, Ko AMS, Yen CF, et al. Betel-quid dependence, and oral potentially malignant disorders
in six Asian countries. Br J Psychiatry. 2012;201(5):383-391. d0i:10.1192/bjp.bp.111.107961
World Health Organization (WHO), Tuberculosis SEARO. Accessed April 3, 2024.
https://www.who.int/southeastasia/health-topics/tuberculosis

World Health Organization (WHO). Global Tuberculosis Report. WHO; 2023. Accessed April 3,
2024, https://www.who.int/publications/i/item/9789240083851

DOI: 10.1093/ofid/ofae577 8

202 19q0J00 80 U0 1senb Aq /881 18////G9BI0/PIO/EE0L 0 L/I0P/OIOIE-9UBADE/PIO/UI0O dNO"DILBPEDE//:SAY WOy POPEOJUMOQ


https://doi.org/10.36401/IDDB-22-05
https://www.tandfonline.com/doi/full/10.1080/10826084.2018.1432652
https://doi.org/10.1080/13556210020091437
https://doi.org/10.1371/journal.pone.0113385
https://doi.org/10.3390/ijerph17020665
https://doi.org/10.1177/00220345221092751
https://doi.org/10.1080/13556210120091464
https://doi.org/10.1016/j.ijid.2011.12.006
https://doi.org/10.1371/journal.pone.0239333
https://doi.org/10.1002/ijc.25809
https://doi.org/10.1192/bjp.bp.111.107961
https://www.who.int/southeastasia/health-topics/tuberculosis
https://www.who.int/publications/i/item/9789240083851

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Pele M, Herawati T, Yona S. Factors Influencing Transmission of Tuberculosis in Ngeu Nata
Culture among Ngada Community in Kupang, East Nusa Tenggara, Indonesia: Cross Sectional
Study. Journal of Public Health Research. 2021;10(1_suppl): jphr.2021.2335.
doi:10.4081/jphr.2021.2335

Kumar R, Kant S, Chandra A, Krishnan A. Tobacco use and nicotine dependence among newly
diagnosed pulmonary tuberculosis patients in Ballabgarh tuberculosis unit, Haryana..J Family
Med Prim Care. 2020;9(6):2860-2865. do0i:10.4103/jfmpc.jfmpc 373 20

Garg A, Chaturvedi P, GuptaPC. A review of the systemic adverse effects of areca nut or betel
nut. Indian J Med Paediatr Oncol. 2014;35(1):3-9. d0i:10.4103/0971-5851.133702

Itaki R, Taufa S. Impact of habitual betel quid chewing on cardiovascularrisk and outcomes: a
systematic review. Published online November 14, 2023:2023.11.14,23298500.
doi:10.1101/2023.11.14.23298500

International Agency for Research on Cancer. E A Review of Human Carcinogens. Vol. 100.
Lyon, France: International Agency for Research on Cancer; 2012- Personal habits and indoor
combustions, IARC monographs on the evaluation of carcinogenic risks to humans.

Wen C. P., Tsai M. K., Chung W. S., et al. Cancer risks from betel quid chewing beyond oral
cancer: a multiple-site carcinogen when acting with smoking. Cancer Causes & Control:
CCC. 2010;21(9):1427-1435. doi: 10.1007/s10552=010-9570-1.)

Tsai WC, Chen CY, Kuo HF, Wu MT, TangWH, Chu CS, et al. Areca nut chewing and risk of
atrial fibrillation in Taiwanese men: a nationwide ecological study. Int J Med

Sci. 2013; 10(7): 804-811.

Huang TC, Wu WT, Chen YC, Yang.FM, Tsai WC, Lee CH. Betel-quid chewing, heart failure,
and premature ventricular contractions.in patients with cardiopulmonary symptoms. IntJ Environ
Res Public Health. 2020; 17(20):7472.

Itaki R, Taufa S. Association between habitual betel quid chewing and risk of adverse
cardiovascular outcomes:/A systematic review. Trop Med Int Health. 2024;29(6):447 -453.
doi:10.1111/tmi.13988

Wu GHM, Boucher BJ, Chiu YH, Liao CS, Chen THH. Impact of chewing betel-nut (Areca
catechu) ondiver cirrhosis and hepatocellular carcinoma: a population-based study from an area
with a high prevalence of hepatitis B and C infections. Public Health Nutr.2009;12(1):129-135.
doi:10.1017/S1368980008002073

Benjamin AL. Community screening for diabetes in the National Capital District, Papua New
Guinea: is betelnut chewing a risk factor for diabetes? P N G Med J. 2001;44(3-4):101-107.
TsengCH. Betel nut chewing is associated with hypertension in Taiwanese type 2 diabetic
patients. Hypertens Res. 2008;31(3):417-423. d0i:10.1291/hypres.31.417

Yen AMF, Chiu YH, Chen LS, etal. A population-based study of the association between betel-
quid chewing and the metabolic syndrome in men. Am J Clin Nutr. 2006;83(5):1153-1160.
doi:10.1093/ajcn/83.5.1153

Wang TN, Huang MS, Lin MC, et al. Betel chewing and arecoline affects eotaxin-1, asthma and
lung function. PLoS One. 2014;9(3):91889. doi:10.1371/journal.pone.0091889

WangH, Li T, Cheng X, Kong Y, Lei Y. Dynamics Analysis of a Betel Nut Addiction Spreading
Model on Scale-Free Networks. Complexity. 2020;2020(1):3457068. doi:10.1155/2020/3457068

DOI: 10.1093/ofid/ofae577 9

20z 1990100 80 U0 1senb Aq 2881 1.8////GOIO/PYO/SE0 L 0 L/I0P/2[DIHE-8OUBADE/PO/W0DdNO"OIWSPEoE//:SARY WO} POPEOJUMOQ


https://doi.org/10.4081/jphr.2021.2335
https://doi.org/10.4103/jfmpc.jfmpc_373_20
https://doi.org/10.4103/0971-5851.133702
https://doi.org/10.1101/2023.11.14.23298500
https://doi.org/10.1017/S1368980008002073
https://doi.org/10.1291/hypres.31.417
https://doi.org/10.1093/ajcn/83.5.1153
https://doi.org/10.1371/journal.pone.0091889
https://doi.org/10.1155/2020/3457068

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

BhatJ, Rao VG, SharmaRK, Muniyandi M, Yadav R, Bhondley MK. Investigation of the risk
factors for pulmonary tuberculosis: A case-control study among Saharia tribe in Gwalior district,
Madhya Pradesh, India. Indian J Med Res. 2017;146(1):97-104. d0i:10.4103/ijmr.1JMR 1029 16
Jick SS, Lieberman ES, Rahman MU, Choi HK. Glucocorticoid use, other associated factors, and
the risk of tuberculosis. Arthritis Rheum. 2006;55(1):19-26. doi:10.1002/art.21705
Lienhardt C, Fielding K, Sillah JS, et al. Investigation of the risk factors for tuberculosis: a case-
control study in three countries in West Africa. Int J Epidemiol. 2005;34(4):914-923.
doi:10.1093/ije/dyi100

Christanto A, Michaela C. Is areca nut chewing habit associated with chronic obstructive
pulmonary disease (COPD)? Lung India. 2024;41(1):75-76.
doi:10.4103/lungindia.lungindia 389 23

Huang CH, Geng JH, Wu DW, Chen SC, Hung CH, Kuo CH. Betel Nut Chewing Was
Associated with Obstructive Lung Disease in a Large Taiwanesg-Population Study. J Pers Med.
2021;11(10):973. d0i:10.3390/jpm11100973

Lee CH, Lee MC, Shu CC, et al. Risk factors for pulmonary tuberculosis in patients with chronic
obstructive airway disease in Taiwan: a nationwide cohort study. BMC Infect Dis. 2013; 13:194.
doi:10.1186/1471-2334-13-194

Machuca I, Vidal E, de la Torre-Cisneros J, Rivero-Roman A. Tuberculosis in immunosuppressed
patients. Enferm Infecc Microbiol Clin (Engl Ed). 2018;36(6):366-374.
doi:10.1016/j.eimc.2017.10.009

Jasenosky LD, Scriba TJ, Hanekom WA, Goldfeld AE. T cells and adaptive immunity to
Mycobacterium tuberculosis in humans. Immunol Rev. 2015;264(1):74-87.
doi:10.1111/imr.12274

Tung TH, Chiu YH, Chen LS, etal. A population-based study of the association between areca
nut chewing and type 2.diabetes mellitus in men (Keelung Community-based Integrated
Screening programme'No.2). Diabetologia. 2004;47(10):1776-1781. doi:10.1007/s00125-004-
1532-2

Yorke E, Atiase Y, Akpalu J, Sarfo-Kantanka O, Boima V, Dey ID. The Bidirectional
Relationship between Tuberculosis and Diabetes. Tuberc Res Treat. 2017;2017:1702578.
doi:10.1155/2017/1702578

Singh’A, Dikshit R, Chaturvedi P. Betel Nut Use: The South Asian Story. Subst Use Misuse.
2020;55(9):1545-1551. doi:10.1080/10826084.2020.1753772

Norton SA. Betel: consumption and consequences. J Am Acad Dermatol. 1998;38(1):81-88.
doi:10:1016/s0190-9622(98)70543-2

Toprani R, Patel D. Betel leaf: Revisiting the benefits of an ancient Indian herb. South Asian J
Cancer. 2013;2(3):140-141. doi:10.4103/2278-330X.114120

Auluck A, Hislop G, Poh C, Zhang L, Rosin M. Areca nut and betel quid chewing among South
Asian immigrants to Western countries and its implications for oral cancer screening. Rural
Remote Health. 2009;9(2):1118.

Prabhu NT, Warnakulasuriya K, Gelbier S, Robinson PG. Betel quid chewing among
Bangladeshi adolescents living in east London. Int J Paediatr Dent. 2001;11(1):18-24.
doi:10.1046/j.1365-263x.2001. 00235.x

Chatterjee N, Gupte HA. Areca nut use among adolescents: How do we prevent and control this
problem? J Glob Health. 13:03022. doi:10.7189/jogh.13.03022

DOI: 10.1093/ofid/ofae577 10

202 19q0J00 80 U0 1senb Aq /881 18////G9BI0/PIO/EE0L 0 L/I0P/OIOIE-9UBADE/PIO/UI0O dNO"DILBPEDE//:SAY WOy POPEOJUMOQ


https://doi.org/10.4103/ijmr.IJMR_1029_16
https://doi.org/10.1002/art.21705
https://doi.org/10.1093/ije/dyi100
https://doi.org/10.4103/lungindia.lungindia_389_23
https://doi.org/10.3390/jpm11100973
https://doi.org/10.1186/1471-2334-13-194
https://doi.org/10.1016/j.eimc.2017.10.009
https://doi.org/10.1111/imr.12274
https://doi.org/10.1007/s00125-004-1532-2
https://doi.org/10.1007/s00125-004-1532-2
https://doi.org/10.1155/2017/1702578
https://doi.org/10.1080/10826084.2020.1753772
https://doi.org/10.1016/s0190-9622(98)70543-2
https://doi.org/10.4103/2278-330X.114120
https://doi.org/10.1046/j.1365-263x.2001.00235.x
https://doi.org/10.7189/jogh.13.03022

46.

47.

48.

49.

50.

Chatterjee N, Gupte HA, Mandal G. A Qualitative Study of Perceptions and Practices Related to
Areca Nut Use Among Adolescents in Mumbai, India. Nicotine Tob Res. 2021;23(10):1793-1800.
d0i:10.1093/ntr/ntab067

Chatterjee N, Gupte HA, Mandal G. How Do Adolescents Assess and Rank the Risk of Areca
Nut Use? Findings froma Study in Mumbai, India. Asian Pac J Cancer Prev. 2022;23(2):537-
544. doi:10.31557/APJCP.2022.23.2.537

Chen SH, Lee JM, Liu HH, Wang HC, Ye CY. The cross-effects of cigarette and-betel nut
consumption in Taiwan: have tax increases made a difference? Health Policy'and Planning.
2011;26(3):266-273. doi:10.1093/heapol/czg041

Wen CP, Tsai SP, Cheng TY, Chen CJ, Levy DT, Yang HJ, Eriksen MP. Uncaovering the relation
between betel quid chewing and cigarette smoking in Taiwan. Tob Contrel..2005 Jun;14 Suppl
1(Suppl 1): i16-22. doi: 10.1136/tc.2004.008003. PMID: 15923442; PMCID: PMC1766184.
Areca (Betel) Nut Price in Dominican Republic - April 2024 Market Prices (Updated Daily).
Accessed August 19, 2024. https://www.selinawamucii.com/insights/prices/dominican-
republic/areca-nut/

Table 1: Summary of current epidemiological evidence on the association between betel quid

consumption and tuberculosis.
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Fig. 1: Epidemiological Triad for the potential association between TB and betel quid
use.
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