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Abstract
Oral Submucous Fibrosis (OSF) is an age old disease. It is even mentioned by Suśruta, one of the earliest surgeons of the 
recorded history (600 BCE) in his book in Suśrutasaṃhitā. OSF is Areca nut (Areca Catechu Linn.) habit associated disease 
and more prevalent in countries where the use of this nut is high. In Southeast Asian countries it is widely used due to their 
high cultural beliefs. The pathogenesis of this age old irreversible disease is very complex, that none of the treatment modali-
ties till date has provided satisfactory results. In this article, insight to Areca nut native, cultivation and cultural aspects, the 
psychology behind its use in various cultures and review of current medical literature is attempted to trace back the history 
of OSF.
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1  Introduction

One of the major aims of medical science is to reduce the 
cancer burden on society. Though there is significant pro-
gress in the fight against cancer, the developing countries 
face lack of access to information about prevention, early 
detection, and its treatment due to inadequate medical and 
public health infrastructure. Oral cancer has become a big 
burden in developing countries especially in Southeast Asia. 
The two third of the annual incidence rates (275,000) for 
oral cancer and oropharyngeal cancers (130,000) occur 
in developing countries (Warnakulasuriya & Tilakaratna, 
2013). Oral Squamous Cell Carcinoma (OSCC) is the most 
common type of oral cancer which accounts for 90% (Lin-
gen et al., 2008). OSCC occurs in individuals with tobacco 
and/or areca nut habit and usually arises from pre-existing 
Oral Potentially Malignant Disorders (OPMDs) like oral 
Leukoplakia, oral Erythroplakia and Oral Submucous Fibro-
sis (OSF). Amongst all OPMDs, Oral Submucous Fibrosis is 
the most disabling disease (Warnakulasuriya & Tilakaratna, 
2013). The use of Areca nut with or without combination of 

tobacco is a primary etiology for OSF. The longer follow-
up study has reported that 7.6% OSF transforms into OSCC 
(Murti et al., 1985). Though Areca nut consumption is a 
major public health issue all over the world, the prevalence 
of its consumption is primarily focused in Southeast Asian 
countries due to deeply rooted age old traditions and its 
addictive behavior (Strickland, 2002; Nelson & Heischober, 
1999; Winstock, 2002). Among commonly used psychoac-
tive substances worldwide, Areca nut takes fourth place after 
tobacco, alcohol and caffine (Nelson & Heischober, 1999). 
In this paper we have tried to uncover the facts about the 
origin of Areca nut, its components, cultural significance, 
global scenario, its relation with OSF and steps to be taken 
to prevent OSF.

2 � Areca nut (Areca catechu Linn.)

Areca catechu tree is a tall tropical palm of family Pal-
maceae which can reach up to 30 m tall (Benegal et al., 
2008).The endosperm of Areca catechu (an orange to yel-
low color fruit) is Areca nut. Its processing is done either 
by sun drying the ripped fruit or by boiling the nuts. The 
processed nut is consumed with or without tobacco in vari-
ous forms like scented supārī, māvā, gutkā, betal-quid etc. 
(More et al., 2012). Areca nut contains various alkaloids, 
flavonoids and trace elements like copper. The alkaloids 
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comprise of arecoline, arecaidine, guvacine, guvacoline 
(Harvey et al., 1986).

3 � Areca nut native, cultivation and cultural 
aspects

The native range is unknown in the wild and Areca nut 
exists only where humans grow it. Though in recent litera-
ture the origin of Areca nut has been postulated as Philip-
pines (Strickland, 2002), its origin could be traced to India 
in Āyurvedic literature like Purāṇa, Lalitāsahasranāma 
and Āyurvedic saṃhitās. Areca is called pūga in Sanskrit 
(Puga, 2014; Joshi, 1998). The use of pūga as an ingredi-
ent in tāṃbūla (pān) and its use in some Hindu rituals is a 
centuries old tradition in India. Today Areca nut is grown 
in East Africa, Madagascar, Arabian Peninsula, India, Sri 
Lanka, Bangladesh, Myanmar, Thailand, Cambodia, Laos, 
Vietnam, southern China, Malaysia, Indonesia and Taiwan 
(Gupta & Ray, 2004; Gupta & Warnakulasuriya, 2002). In 
terms of Areca nut production, India and other Southeast 
Asian countries are leading globally (Gupta et al., 2018). 
The use of areca nut has continued from ancient times to 
the present. The historical trends show the regional varia-
tion and the use is mostly in religious ritualistic gatherings 
and even for its medicinal benefits. This is supported by 
discovery of artifacts throughout many ancient civiliza-
tions. Areca nut use can be traced back to 3600 years ago 
to prehistoric Pacific Ocean people among Lapita culture. 
In the northern part of the Areca zone, the earliest evidence 
of Areca use is based on the findings in the Spirit cave in 
North Western Thailand (Strickland, 2002; Winstock, 2013). 
Kunya or Areca juice play is an important part of celebration 
in Mayanmar, the Solomon Islands and Vietnam (Strick-
land, 2002; Benegal et al., 2008). In Indian subcontinent 
during the Gupta period (320 ± 499 CE), there is persuasive 
evidence for its presence and use. Mostly in India, the use 
of Areca nut is usually wrapped in a betal leaf or pān. Pān 
culture is apparent in India from prehistoric era but usage 
of pān with Areca nut and slaked lime was popularized dur-
ing Mughal dynasty (Verma, 2011). Tun-huang manuscripts 
describe use of Areca nut in China around 750 CE. Later in 
Southeast Asia and in the Middle East through the major 
ports of the Coromandel coast, Sri Lanka and the Malabar 
coast, the Areca nut use can be outlined (Strickland, 2002). 
In present times, due to immigrants and mixture of cultures 
there is widespread use of areca nut usage globally (Auluck 
et al., 2009). There are many customized areca nut prepara-
tions like māvā and also commercially available products 
like gutkā. Both customized preparations and commercially 
available products are mixed with tobacco products. Māvā is 
a preparation containing thin shavings of areca nut, tobacco 

and slaked lime which makes it even more addictive product 
(Gupta & Ray, 2004).

4 � The psychology behind using Areca nut 
in various cultures

Strickland (2002) in his article “Anthropological perspec-
tives on use of the Areca nut” has specified three main rea-
sons behind the use of Areca nut by humans which includes 
cultural beliefs, to get medicinal benefits and to achieve 
desirable effects from the fruit. As a part of cultural practice, 
sharing Areca nut preparations is thought to facilitate relaxed 
behavior. In many cultures, sharing pan leaves and Areca nut 
symbolizes the ethnic identity and also thought to be a good 
premonition. The method of preparation and sharing varies 
from culture to culture and even from ritual to ritual. The 
second reason of Areca nut use is its Āyurvedic medicinal 
properties. The Āyurvedic literature Bhāvaprakāśanighaṇṭu 
states the medicinal properties of tāṃbūla (pān) (Chunekar, 
2009). Areca nut is used as an astringent, dentifrice and aph-
rodisiac. In Ayurveda, it is believed to mitigate humours 
kapha and pitta. It is slightly sweet and creates dryness of 
oral cavity hence removes moisture and dirt from the mouth 
and also gets rid of bad taste. It stimulates digestion and  
used as purgative, anti-helmenthic and also has intoxicant 
effect (Strickland, 2002; Benegal et al., 2008; Gupta et al., 
2018). The third reason of Areca nut use is to achieve desir-
able effects from the fruit. As it aids in cognitive perfor-
mance and simulates euphoria by acting as antidepressant, 
it has been observed that individuals will become addictive 
and there will be increase in amount and frequency of intake 
(Benegal et al., 2008). This can be attributed to presence of 
psychoactive alkaloids like Arecoline. The dependence is 
seen in Areca nut users with/without addition of tobacco 
(Lee et al., 2016). The intake of Areca nut is through various 
preparations like plain Areca nut, betal-quid, lao-hwa-quid, 
stem-quid, Manipuri, supārī, māvā, gutkāa and pān masālā. 
These types of preparations are used in India, Taiwan and 
other Southeast Asian countries. The use of gutkāa is even 
seen among immigrant populations in USA, UK and Canada 
(Winstock, 2013).

5 � OSF etiology, clinical features and current 
medical literature

The etiology of OSF was hypothesized to be multifacto-
rial. Many etiologic factors are suggested like consump-
tion of chilies, nutritional deficiency, genetic susceptibil-
ity, Areca nut consumption and immunologic factors. But 
through various evidences, Areca nut was concluded to be 
main causative agent for development of OSF (Kerr et al., 
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2011). The alkaloids present in Areca nut are responsible 
for proliferation of fibroblasts and increased collagen syn-
thesis (Harvey et al., 1986). Addition of slaked lime calcium 
hydroxide to Areca nut causes greater stimulation of fibro-
blast by facilitating hydrolysis of arecoline and arecaidine 
(Singh et al., 2017). Increase in the cross linking of collagen 
fibers is mainly facilitated by flavonoids (Rajalalitha & Vali, 
2005). The prevalence of habit is seen mainly in adult popu-
lation, but the children are now a days getting addicted in 
to this deadly habit (Gupta et al., 2018). OSF presents with 
significant clinical signs and symptoms like blanching of 
oral mucosa with palpable fibrous bands, burning sensation, 
restricted mouth opening, oral ulcerations and depapillation 
of tongue. Advanced stages show hearing disabilities and 
OSF can be associated with other OPMDs like oral leukopla-
kia (More et al., 2012). The malignant transformation rate is 
reported as 7.6% in long term follow-up studies (Murti et al., 
1985). As it is irreversible disabling disease which leads to 
nutritional deficiency, the overall quality of life  is severely 
affected (Tadakamadla et al., 2018). Oral Submucous Fibro-
sis is mentioned as ‘vidāri’ in Indian literature in the time of 
Suśruta (600 BCE) in his Suśruta Saṃhitā. In current medi-
cal literature, it was first mentioned in 1952 by Schwartz 
(1952). He reported this disease in Indian women resid-
ing in Kenya. The term he coined was ‘idiopathic tropica 
mucosae oris’. In the very next year Joshi gave the present 
term ‘Oral Submucous Fibrosis’(Ali et al., 2014). Paymaster 
(1956) expressed the malignant potential of this disabling 
disease. Pindborg and Sirsat studied Oral Submucous Fibro-
sis cases with about 0.5% incidence of Submucous Fibrosis 
in 1000 South African Indians, and in the next year he gave 
the definition of OSF which is followed till date (Pindborg, 
& Sirsat, 1966). Rao (1962) discounted the importance of 
chronic irritants as significant etiological factors. Lemmer 
and Shear (1967) expressed that the addiction of chewing 
supārī could be an etiological agent. Ramanathan (1981) 
proposed that the prolonged chronic iron  and/or vitamin B 
complex deficiency particularly folic acid possibly change 
the state of oral mucosa which becomes hypersensitive to 
oral irritants. The tannins from chewed Areca nuts reduces 
the susceptibility of collagen to degradation by collange-
nase (Khan et al., 2012). Pillai et al. (1992) proposed the 
possibilities of genetic, immunologic, viral, nutritional 
and autoimmune as possible etiological factors to explain 
the multifactorial model in the disease process. The term, 
potentially malignant disorders was presented at a work-
shop coordinated by the WHO Collaborating Centre for Oral 
Cancer and Precancer in the UK and OSF was one of the 
oral potentially malignant disorder (Warnakulasuriya et al., 
2007). From 1957 to till date various OSF classifications 
have been proposed and till date various treatment modali-
ties have been tested  to treat this disease (More et al., 2012). 
Treating this age old irreversible disease is still challenging 

because pathogenesis of the disease is so complex, that none 
of the treatment modalities are providing satisfactory results. 
Major etiology of OSF is Areca nut, cessation of Areca nut 
use remains key in the management of this disability (War-
nakulasuriya & Kerr, 2016).

6 � Need for the guidelines/policies

As expressed in the symposium report of 'Perspectives on 
Areca nut with some global implications', legislation is 
required to regulate and control the use of Areca nut prod-
ucts within countries (Gupta et  al., 2018). Policy level 
restrictions may help to some extant only, it’s something like 
substance abuse. If we convince the people about its place 
as an ingredient in tāṃbūla (pan), then its isolated use could 
be reduced drastically to save its users from effects of OSF.

7 � Conclusion

History might reveal that the use of Areca nut has an ethnic 
identity, but the after effects of this is a health condition 
known as OSF, which has high mortality and morbidity. The 
main goal of any government should focus on preventing 
this  condition. Hence, the propaganda on ill effects of Areca 
nut products should be included as health advisories.
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