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Summary On the Chinese mainland, betel quid (BQ) chewing is common in the Hunan and Hai-
nan provinces. The BQ chewing habit in Hunan consists of dried husks and betel nuts, which are
sold as industrially packaged, areca nut-based products. In Hainan, the fresh nut is chewed.
Tobacco is not added. Reported prevalence of BQ chewing in Hunan province is high (64.5–
82.7%). Oral diseases associated with BQ chewing are oral submucous fibrosis (OSF), oral leuko-
plakia (OL) and oral cancer. Reported prevalence of OSF among BQ chewers ranges from 0.9% to
4.7%. People most commonly affected are between the ages of 30 and 39 years, and 40 and 49
years. The reported prevalence of OL in Hainan ranges from 2.1% to 2.5%. In BQ chewers who
also smoke, the reported prevalence is 20.3%. The prevalence of OL in Hunan province ranges
from 0.1% to 0.5%. The prevalence of oral cancer among BQ chewers is low, ranging from 0.02%
to 0.05%. In cases of OSF, reported prevalence is 2.6% and 1.2%. Presently, data on prevalence
of BQ chewing in southern provinces of Mainland China is limited. BQ chewing habits, however,
seem to differ between geographic areas. Future case–control studies are necessary to evalu-
ate the risk for oral cancer and other associated oral mucosal diseases resulting from variations
in BQ chewing habits.

�c 2006 Elsevier Ltd. All rights reserved.
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Introduction

The chewing of betel quid (BQ), including Areca catechu L.,
the betel leaf (Piper betle L.) and lime, is a habit of great
antiquity in South and Southeast Asia. It is estimated that
600 million people chew BQ worldwide.1 BQ chewing, with
and without tobacco, is carcinogenic.2 The habit is associ-
.
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ated with oral cancer, oral leukoplakia and oral submucous
fibrosis (OSF). An extensive number of studies on BQ chew-
ing and associated oral diseases have been published in
South and Southeast Asia, including Taiwan. However, little
information is available on this habit in Mainland People’s
Republic of China. The IARC monograph 852 only refers to
two papers in the English language describing studies from
the Southern provinces of China.3,4 As so little information
is available in the international literature, we aimed to re-
view Chinese language papers on BQ chewing and associated
oral diseases in provinces of Mainland China, where BQ
chewing is prevalent.

History and characteristics of betel quid
chewing in Mainland China

Betel (Areca catechu L.) has long been used in traditional
Chinese medicine, mainly as an anthelmintic for parasites
of the intestinal tract. BQ chewing was probably introduced
to China during the Ming dynasty (A.D. 1368–1644). The ha-
bit is mainly concentrated in the southern provinces of
Mainland China, including the provinces of Hunan, Hainan
and Yunnan (Fig. 1).5,6
Betel quid chewing in the province of Hunan

The BQ chewing habit of Hunan is different from that of
other geographic areas where BQ chewing is prevalent.
Figure 1 Betel quid chewing habit in Mainland China is prevalent
found on the island of Taiwan.
As betel palms are not grown in the province of Hunan,
areca nuts are imported either from Hainan or from Thai-
land. Dried areca nuts, including the husk, are processed
as industrially packaged products. Processing consists of
marinating the halved fruits with different flavoured sub-
stances. The final products for chewing are half fruits,
including the husk in a dried state (Fig. 2).6,7 The nut alone
is never chewed.5,7 The BQ is sold in small bags of differ-
ent brands (Fig. 3). The substances for flavouring are de-
clared on the surfaces of these bags. The following
substances may be included: saccharine, malt sugar, edul-
corant, cassia oil, peppermint, borneol, gelatin, lime, so-
dium bicarbonate, calcium carbonate, glacial acetic acid,
acetylsulfa and calcium hydroxide. Lime is always used
as a main component. Tobacco, however, is never added.
Generally, either five or ten to twelve pieces of quid are
contained in one bag. The BQ may be divided into large,
medium and small sizes, weighing about 3.5, 2.5 and
1.80 g per piece. The chewers never swallow the BQ.
Although chewers in Hunan never chew tobacco, some
smoke cigarettes or water pipes. Hunan chewers may be
divided into three types: occasional chewer (one piece or
less a day), habitual chewer (5–10 pieces a day) and heavy
chewer (20 pieces a day). The habit of BQ chewing is com-
mon in most cities of Hunan, such as Xiangtan, Changsha,
Hengyang, Yiyang and Loudi. In one study8 it was revealed
that the number of chewers had increased since the 1980s.
The study also showed that younger people have started to
chew BQ.8
in the provinces of Hunan, Hainan and Yunnan. The habit is also



Figure 2 The final product for chewing are half areca fruits, showing the husk in a dried state.
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Betel quid chewing in the province of Hainan

On Hainan island, the fruit is chewed fresh with lime,
wrapped in a betel leaf. Tobacco is not added to the
quid. Of 100 BQ chewers in the Linshui District of Hainan,
42 chewed BQ alone, 31 chewed BQ and smoked
cigarettes, 21 chewed BQ and smoked water pipe and
one chewed BQ and smoked cigarettes and a water pipe.
Of the 46 women surveyed, 80% chewed areca nut with no
additional habit.4 Lin et al.9 studied 4554 individuals
from Hainan island, of whom 954 were BQ chewers
(20.9%) and 773 individuals were BQ chewers and smokers
(16.9%).9

Betel quid chewing in the province of Yunnan

No publications in English or Chinese are available on the
prevalence and variations of BQ chewing in this province.

Chewing habits and diseases of the oral
mucosa

Oral submucous fibrosis

OSF has been considered to represent ‘‘a localized
scleroderma’’, and has been described as such in text-
books in Mainland China.10 The term OSF first appeared
in a review article on OSF in the Chinese language in
1981.11 The first cases of OSF were reported by Pindborg
et al.4 in 1984, who described three women with clinical
and histological features of OSF. In 1985, Jian et al.12 re-
ported two cases of OSF from Hunan province. OSF was
observed in two sisters aged 14 and 20 years, who were
selling BQ.12
Prevalence studies on betel quid chewing and oral
submucous fibrosis
Epidemiologic studies on BQ chewing were carried out in
Xiangtan13,14 and in Changsha15 of Hunan province in the
1980s and 1990s. Prevalence of BQ chewing was between
64.5% and 82.7%. The prevalence of OSF is shown in Table
1.13–15

One hospital-based study of 278 people with OSF showed
that 94.6% were men and 5.4% were women. The ages of the
women ranged from 16 to 69 years; mean age 34.5 years).
Women aged 30–39 years were most commonly affected.8

Another clinical study of 382 cases with OSF (370 men, 12
women, age range 19–62 years, mean 34.4 years) from
Changsha was reported by Tan et al.16

Data of surveys showed that the cheek was most com-
monly affected by OSF (93.2% and 97.0%), followed by the
palate (8.4% and 73.5%), lip (8.1% and 41.2%), glossopalatine
arch (1.5% and 29.4%), tongue (0.6% and 35.3%), uvula (0.6%
and 32.4%), gums (0.6% and 8.8%),13,14 tonsils (29.4%), floor
of the mouth (38.2%)14 and pharyngopalatine arch (1.5%).13

In other studies, the location of OSF8,16 was different. The
soft palate and glossopalatine arch were most commonly af-
fected (100%),8 followed by pterygomandibular fold
(99.2%),16 cheek (88.8% and 96.3%), soft palate (77.7%),
tongue (41.0% and 51.8%), floor of the mouth (41.0% and
18.6%) and lip (35.9%) and uvula (16.2%).8,16 No relation
was found between the amount of chewing BQ and the risk
for OSF.13,14 Most cases of OSF were found in chewers who
chewed BQ for a long period of time.13–15

Three studies described the symptoms and physical signs
of cases of OSF. The most common complaint was pain while
eating hot food, followed by burning of the oral mucosa or
difficulty in opening the mouth. Fibrous bands were the
most common physical signs.8,14,16 Jian and Wang17 de-
scribed changes of the gingiva in 24 cases of OSF. Tang



Figure 3 Bags of different brands of betel quid as sold in markets of Hunan province.

Table 1 Prevalence of oral submucous fibrosis in Hunan province

Authors Individuals (n) Age (years) OSF cases (n) Prevalence (%)

Total Men Women Chewers Men Women Mean Total Men Women

Tang et al.13 11.046 6.057 4.989 7.127 – – 38.6 335 252 83 4.7
Liu et al.15 5.352 – – 4.032 – – – 45 27 18 1.1
Jian et al.14 3.642 3.013 629 3.015 2.493 522 40.2 29 21 8 0.9
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et al.18 described changes in the pharynx. In one study, two
types of OSF were distinguished: a localized and a diffuse
type. The clinical features of the localized type consisted
of presence of palpable bands in the oral mucosa only.
Clinical features of the diffuse type were characterized by
burning pain, discomfort, dryness of the oral mucosa,
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progressive inability to open the mouth and presence of pal-
pable bands in the oral mucosa. The localized type was
found in 322 out of 335 cases (96.1%). The diffuse type
was observed in 13 cases (3.9%).13 A follow-up study of 59
localized and 13 diffuse types of OSF showed that, over a
10-year follow-up, no change of the clinical type occurred.19

The histological features of OSF described in the Chinese
literature correspond to those in the international
literature.20,21

Oral leukoplakia

Oral leukoplakia (OL) was described by Pindborg et al.4 in a
survey of the Hainan province. The prevalence of OL in BQ
chewers was 2.1%. Lin et al.9 studied 4554 individuals from
Hainan province. The prevalence of OL was 2.5% among 954
BQ chewers and 20.3% in 773 BQ chewers who also smoked
(Table 2). The most common site was the lip (53.8%), fol-
lowed by the cheek (23.2%), commissure (5.9%) and tongue
(3.1%).9

The prevalence of OL in BQ chewers in the Hunan prov-
ince was reported in some surveys. One survey of 7127 BQ
chewers reported 36 cases of OL, corresponding to a preva-
lence of 0.5%.13 In two other surveys of BQ chewers in the
Hunan province, a prevalence of OL was found in 0.1%
(3015 BQ chewers)14 and 0.1% (4032 BQ chewers).15

The prevalence of OL in cases of OSF was reported in
some studies. Among 1166 cases of OSF (984 men, 182 wo-
men; age: 12–69 years; mean: 37.6 years),22 74 cases of
OL were found, corresponding to a prevalence rate of
6.3%. Other studies reported a prevalence of OL in cases
of OSF of 14.9% (n = 19) and 13.3%.15 Generally, the preva-
lence of OL in cases of OSF from Hunan province was higher
Table 2 Prevalence of oral leukoplakia among betel quid
chewers

Authors Province Prevalence (%)

Pindborg et al.4 Hainan 2.1
Lin et al.9 Hainan 2.5
Tang et al.13 Hunan 0.5
Jian et al.14 Hunan 0.1
Liu et al.15 Hunan 0.1

Table 3 Oral cancer in betel quid chewers and oral submucous

Authors BQ chewers (n) OSF cases (n/%) Oral

Total Men Women Tota

Tang et al.13 7.127 335/ 4.7 252 83 4
Jian et al.14 3.015 29/ 0.9 21 8 0
Liu et al.15 4.032 45/ 1.1 27 18 1
Gao et al.22 – 1.166 984 182 20
Jian et al.23 – 147 125 22 3

BQ, betel quid; OSF, oral submucous fibrosis.
compared with the prevalence of OL in non-OSF cases
(2.7%).20

Oral lichen planus

The prevalence of oral lichen planus (OLP) in BQ chewers in
Hunan was 0.1%,13 0.1%14 and 0.15%.15 The prevalence of
OLP in cases of OSF in Hunan was 3.2%,22 1.3%,16 2.4%,13

and 5.9%.20 The prevalence of OLP in cases of OSF in Hunan
province studies was higher than the prevalence of OLP in
non-OSF cases, which was 0.2%.20

Oral cancer

Cases of oral cancer with and without OSF were reported in
epidemiologic13–15 and clinical studies.22,23 Generally, the
prevalence of oral cancer in BQ chewers and OSF cases
was low (Table 3).13–15,22,23

Liu et al.15 reported a case of a man with oral cancer who
chewed BQ and smoked for more than 20 years. Gao et al.22

identified 20 individuals with oral cancer who chewed be-
tween 5 and 20 pieces of BQ a day (mean: 12 pieces), and
had been chewing for 10–40 years (mean: 17 years). Of
the 20 individuals with oral cancer, 18 were cigarette smok-
ers. The cheek was the most commonly affected site (85%).
The combined habits of BQ chewing and smoking were con-
sidered serious risk factors for oral cancer.22 In another
study by Jian et al.,23 three cases of oral cancer were found
(cheek two cases, tongue one case). More than 10 pieces of
BQ were chewed per day over a period of 13 years. Two pa-
tients smoked more than 20 cigarettes per day. The third
case was that of a man smoking dried tobacco leaf with a
Chinese style pipe. He smoked about 500 g of dried tobacco
a month.23 Another case of oral cancer associated with OSF
was reported from Yiyang (Hunan). The man chewed more
than 10 pieces of BQ per day over a period of more than
40 years. He also smoked 500 g of a special tobacco called
‘‘Hanyan’’ a month.24

Discussion and conclusions

The published literature on BQ chewing and associated oral
precancer and oral cancer is extensive for most geographic
areas where BQ chewing is prevalent, including Taiwan and
South and Southeast Asia; however, information about BQ
chewing in Mainland China is limited. This review of BQ
chewing and associated oral lesions yielded only 22 studies,
fibrosis cases

cancer cases (n) Prevalence (%)

In BQ Chewers In OSF cases

l Men Women Total Men Women

3 1 0.05 1.2 1.2 1.2
0 0 0 0 0 0
1 0 0.02 2.2 3.7 0

18 2 – 1.7 1.8 1.1
3 0 – 2.0 2.4 0
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most of which were published in the Chinese language. This
fact alone makes it difficult for the international research
community interested in BQ chewing habits and their asso-
ciation with oral diseases to evaluate the situation in Main-
land China. In this review, we reveal several unknown
aspects of BQ chewing as practiced in some southern prov-
inces of Mainland China. Chewing habits differ in the prov-
inces of Hainan and Hunan. In Hainan, the fresh areca nut
is chewed, because areca palms are grown on the island;
in Hunan province, the dried areca nut, including the husk,
is preferred. Data from the province of Yunnan are not
available, although BQ chewing is also found in this prov-
ince, particularly in the area bordering Myanmar.25 In Hunan
province, industrially packaged areca nuts are available un-
like Pan Masala and Guthka in India and neighbouring coun-
tries such as Myanmar.25 In countries where these products
(Pan Masala, Guthka) are available, scientists have warned
of an emerging threat to health (OSF, oral cancer).26

Whether the industrial areca nut products made in Hunan
province have the same deleterious effects as Pan Masala
or Guthka is not yet known. The prevalence of oral cancer,
however, seems to be much lower than that associated with
Pan Masala and Guthka.2 The fact that the Hunan betel quid
also contains husk is unusual and, to our knowledge, is prob-
ably the only geographic area that includes the quid.
Although most constituents of the betel quid have been
examined and analyzed, particularly relating to the areca
nut derived nitrosamines,2 the husk has not undergone the
same analytic procedures as the betel leaf, the areca nut
and other constituents.2 This fact alone causes significant
difficulties in evaluating the role of the husk in the aetiology
of oral mucosal lesions. Of interest further, is that the habit
of BQ chewing of Hainan and Hunan are different from those
in Taiwan. In Taiwan, the fresh areca nut is chewed with
slaked lime and betel inflorescence, sometimes wrapped
in betel leaf. Tobacco is not added. About 10% of the popu-
lation, including adolescents, chew areca nut, with the
highest usage among men (90%). According to a recent IARC
Monograph,2 about one-third of the population of Hainan
(both women and men) use areca nut, indicating a higher
prevalence compared with Taiwan. The present review,
however, has shown that the prevalence of BQ-chewing in
Hunan province was rather high (64.5–82.7%). As informa-
tion on representativeness of registry data, including valid-
ity, accuracy and reliability, was unavailable for some of
these studies, it is difficult to compare these data with
those of other geographic areas. The studies reviewed in
this paper represent cohort or hospital-based studies, and
it has been stated that the risk for oral cancer is increased
if the BQ chewing habit is combined with smoking.22 Future
case–control studies, including statistical significance of
risk for oral cancer and other oral mucosal diseases after
stratification for smoking and alcohol use, are warranted.

According to the studies reviewed in this paper, the prev-
alence of oral cancer in Mainland China seems to be low
compared with cross-sectional surveys of oral cancer in In-
dia and Southeast Asia.2 This difference might be explained
by the difference in composition of the betel quid, particu-
larly that of Hunan province. As no studies on dose–re-
sponse are presently available, it is difficult to explain the
rather low prevalence figures for oral cancer in Chinese
Mainland. Oral submucous fibrosis, on the other hand, was
found with prevalence figures between 0.9% and 4.7%. In
comparison, prevalence of OSF from five geographic areas
of India varied between 0.05% and 1.4%.2 Compared with
these figures, prevalence figures of OSF for Mainland China
seem to be higher. No explanation can be given for this phe-
nomenon on the basis of this review article.

This review of the literature provides an insight into the
differences in BQ chewing habits in Mainland China compared
with Taiwan and other areas where BQ chewing is prevalent.
However, few data are available to draw conclusions on the
dose relationship and risk analysis of these BQ chewing habits
in this part of the world. Case–control studies are necessary
to obtain more precise data on the risk of oral cancer and
associated precancerous lesions, including OL and OSF.
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