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Abstract

Objective: This study strives to look for the knowledge, attitudes, and practices of areca nut use among health care
workers in a tertiary hospital in North-East India. Methods: A prospective, cross-sectional, questionnaire-based study
was conducted among all health care and allied workers at a public sector teaching hospital in Meghalaya, Northeast
India. A questionnaire, which was validated for content, was administered to the target population. Three domains of
learned behavior towards areca nut viz. knowledge (cognitive), attitude (affective) and practice (psychomotor) were
assessed. Data was analyzed using SPSS V21.0. Descriptive statistics were used. Result: A total of 434 participants
completed the questionnaire. Majority of the respondents [52.8% (229)] had consumed Kwai (Areca nut) in the past
12 months. Kwai was perceived to have beneficial effects by 17.9% (78) of respondents. A total of 76.3% (331), 72.8%
(316) and 62.2% (210) of respondents thought that Kwai consumption caused throat, oral and esophageal cancers
respectively.48.0% (110) of the respondents swallowed the kwai juice in contrast to 32.4% (69) who spit the kwai juice.
61.6% (141) Kwai chewers tried quitting, out of which 41.8% (59) managed to stay away from Kwai for more than
a year but eventually ended consuming Kwai again.62.4% (143) of the respondents claimed that the children in their
family/neighbor consumed Kwai. Conclusion: Among our study population, the knowledge about harmful effects of
areca nut is good. However, this knowledge has not translated into change in practices.
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Betel nut increases risk of precancerous oral lesion, oral
cancer, pharyngeal cancer and esophageal cancer [2, 8-9],
hepatocellular carcinoma, cancer of larynx, stomach,

Introduction

The habit of areca nut chewing is considered to be

2000 years old [1]. Among South East Asian population
areca nut is estimated to be used by 600 million people
[2-4]. India being the highest producer of areca nut in
the world, contributes to 330000 million tons of areca
nut production per year which is nearly half of the global
areca nut production [5].

‘Kwai’ is the local name for areca nut (Areca catechu)
in Meghalaya and is chewed along with betel leaves (Piper
betle) and slaked lime. The active agent in betel nut is an
alkaloid called arecoline. While the dried and fermented
forms are used in other parts of India, Kwai is generally
a raw and unprocessed form.

Areca nut is the fourth most additive substance (after
tobacco, alcohol and caffeine) [6]. According to Pankaj et
al. [5], it is the 2nd most common carcinogenic substance
in the Indian subcontinent. Areca nut, also known as betel
nut, without tobacco has been classified by International
Agency for Research on Cancer (IARC) as Group 1
carcinogen in volume 85, 100E in the year 2012 [7].

lung, cervix [10]. Northeast India has a high incidence
of esophageal cancer. The Age Adjusted Rate (AAR) of
esophageal cancer was highest in East Khasi hill District
of Meghalaya irrespective of gender as per data from the
National Cancer Registries [11].

Understanding the knowledge, attitude, practices about
betel nut chewing in this part of the country (North-East
India) may enable steps for the prevention of various
cancers. Thus, this study aimed to explore, among the
health care and other hospital workers, the knowledge,
attitudes and practices of kwai use and its adverse effects.
The study also sought to find out the reasons behind the
use of Kwali in a relatively educated population despite
areca nut being a proven carcinogen.

Materials and Methods

Study design
A prospective, cross-sectional, questionnaire-based
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study was conducted, with due review by Institutional
Ethics Committee (IEC). A questionnaire was developed
for this purpose and validated by experts for content. These
were distributed to all health care and allied workers at
a public sector, tertiary hospital in Meghalaya, Northeast
India and responses collected from those who volunteered
to participate.

All the subjects who fall under the ambit of our
inclusion criteria were encouraged to participate in the
study and informed consent was obtained. This tool, apart
from collecting demographic information, included details
with regard to use of areca nut, tobacco, alcohol and other
addictive substances. The duration of use, quantity, type of
substance, specific form-if any, and other specific details
for each of the substances consumed were elicited. The
knowledge with regard to the carcinogenic and other
adverse effects of Kwai consumption was assessed. The
factors leading to initiation and continued use of kwai,
including social factors, were also studied.

The research is reported in accordance with the
STROBE guidelines [12].

Study questionnaire

A validated (for content), close-ended, structured,
self-administered questionnaire was administered. This
questionnaire consisted of 29 questions assessing three
domains of learned behavior towards areca nut viz.
knowledge (cognitive), attitude (affective) and practice
(psychomotor).

Statistical analysis

Data was handled anonymously and SPSS V21 for
Windows was used for the statistical analysis. Categorical
variables are presented as frequency and percentages.
Continuous variables are presented as mean and standard
deviation (SD). Descriptive statistics were used.

Ethical Consideration

Ethical approval from the IEC was obtained. Written
informed consent was taken and subjects who agreed to
participate completed the questionnaire. Confidentiality
of the data was maintained.

Results

A total of 434 health workers completed the
questionnaire. The sociodemographic profile of the study
participants can be found in Table 1. The median age of
the study participants was 31 with a range from 18 to 56
years with 31.1% had graduate degree and 30.7% had
professional courses (Table 1).

Betel nut chewing practices among study subjects
Majority of the respondents 229(52.8%) had consumed
Kwai in the past 12 months [current chewer] with several
of them consuming in the past week (79.9% of 229)
(Table 2). While many consumed Kwai occasionally [79
(34.4%)], almost a quarter of the respondents consumed at
least 2 to 5 times per day or more [64 (28.0%)] (Table 2).
A total of 43 (18.8%) respondents claimed to consume
kwai with tobacco and 76.7% (33) out of these 43
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Table 1. Sociodemographic Characteristics of the Study
Participants(n=434)

Sl.  Characteristics Frequency

No. n (%)

1 Age {Median [Range]} 31[18-56]

2 Gender Female 309 (71.2)
Male 125(28.8)

3 Education  Graduate 135 (31.1)
Professional Courses 133 (30.7)
Higher Secondary 68 (15.7)
Post Graduate 58 (13.4)
Upto Secondary School 21 (4.8)
Matriculate 8 (1.8)
Vocational Courses 4(0.9)
Upto Primary School 3(0.7)
No Response 4(0.9)

4 Occupation Nurse 115 (26.5)
Attendant 72 (16.6)
Technician 44 (10.1)
Nursing Student 41 (9.5)
Medical Student 29 (6.7)
Resident Doctors 28 (6.5)
Faculty 23 (5.3)
Clerical Staff 20 (4.6)
Project Staff 17 (3.9)
Allied Health 9.1
Other 24 (5.5)
No Response 12 (2.7)

respondents started using tobacco following the habit of
Kwai consumption (Table 2). A quarter [110(48.0%)] of
the respondents swallowed the Kwai juice (umbiah kwai)
in contrast to 30.2 % (69) who spit the kwai juice (Table 2).
5.76% (13) of the respondents consumed Kwai instead of
food (diet replacement) when hungry. 62.4% (143) of the
respondents said that the children in their family/neighbor
consumed Kwai. Betel nut chewing practices among our
subjects can be found in Table 2.

Knowledge pertaining to Kwai use

Kwai was perceived to have beneficial effects by
17.9% (78) of respondents (Table 3). A total of 76.3%
(331) of respondents thought that Kwai consumption
caused throat cancer and 42.0% (139) of the above
percentages were kwai chewers. Similarly, 72.8% (316)
of respondents thought that Kwai consumption caused
mouth/oral cancer and 42.1% (133) of the above were
kwai chewers. Finally, a total of 62.2% (270) respondents
thought that Kwai consumption caused esophageal
cancer and 40% (108) of the above were kwai chewers
(Table 3). Knowledge regarding betel nut chewing among
our subjects is listed in Table 3.
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Table 2. Descriptive Variables Related to Betel Nut Chewing Practices among Study Participants

n (%)
Kwai chewing habits Current chewers Male 63 (14.5)
Female 166 (38.3)
Total 229 (52.8)
Former chewers 183 (42.2)
Form in which kwai is consumed Raw kwai 36 (15.7)
Processed/fermented (Kwai scop) 33 (14.4)
Depend on availability 123 (53.7)
No difference 37 (16.2)
Kwai consumption With tobacco Yes 43 (18.8)
No 186 (81.2)
With Lime Always 115 (50.2)
Sometimes 36 (15.7)
Never 78 (34.1)
With Betel leaf Always 119 (52.0)
Sometimes 99 (43.2)
Practice of chewing areca nut and other products  Spitting or swallowing of Swallow always 110 (48.0)
the juice Swallow sometimes 41 (17.9)
Spit always 69 (30.2)
Spit when combined with 9(3.9)
tobacco
Spitting or swallowing of
the remnant/quid Swallow always 136 (59.4)
Swallow sometimes 50(21.8)
Spit always 43 (18.8)
Spit when combined 0(0.0)
2-5 times a day 64 (28.0)
More than 5 times daily 35(15.3)
Occasionally 79 (34.4)
After every meal 14 (6.1)
Duration of betel quid is kept in the mouth(min) 1to 10 140 (61.2)
11t0 20 24 (10.5)
21t0 30 11 (4.8)
>60 3(1.2)
No response 51(22.3)
Habits of any other addictive substances Yes 50 (21.8)
Children in the family/neighbour consume Kwai ~ Yes 143 (62.4)
Consume kwai even after warning Yes 86 (37.6)

Attitude pertaining to Kwai use

Atotal of 55.0% (126) of the kwai-chewing respondents
consumed Kwai for mouth freshening purpose and 22.7%
(52) did so out of cultural courtesy or societal practice
(Table 4). A total of 141 (61.6%) kwai chewers had
tried quitting, out of which only 59 (41.8%) managed
to stay away from Kwai for a year but eventually ended
consuming Kwai again (Table 4). Sadly, only 3(2.1%)
of those who attempted to quit kwai were successful.
17.5% (40) of the respondents have had a family member
suffering from some kind of cancer and 20.0% (8) of
the above claimed that this does not have any effect on
their Kwai chewing habits. All details related to betel nut

chewing attitudes can be found in Table 4.

Discussion

Among our study population, the knowledge about
harmful effects of areca nut is good. However, this
knowledge has not translated into change in practices.
Health care workers play a vital role in promoting positive
attitudes towards health in the community by shaping
public health policy and increasing awareness. This study
helps us to understand the prevalence of this risk factor
in a well-educated population, where 75.2 % (326) hold
graduate degree or more [Table 1]. This is in contrast to a
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Table 3. Descriptive Variables Related to Betel Nut Chewing Knowledge among Study Participants

n (%)
Benefit of kwai consumption Yes Mouth refreshments 24 (5.5)
Prevention of tooth decay 13 (3.0)
Keeps body warm 12 (2.8)
Aids in digestion 8 (1.8)
Increase appetite 4(0.9)
Form of cultural courtesy 5(1.1)
No reason 12 (2.8)
Total 78 (17.9)
No 356 (82.1)
Harmful effects of kwai consumption Yes 297 (68.4)
No 137 (31.6)
Harmful effects of kwai consumption Throat cancer Yes 331 (76.3)
No 103 (23.7)
Oral cancer Yes 316 (72.8)
No 119(27.2)
Esophageal cancer Yes 270 (62.2)
No 164 (37.7)
Warned about ill effects of kwai Yes 225 (51.8)
No 209 (48.2)
Active chewer in the family Yes 308 (71.0)
No 126 (29.0)

study done by S Ravikant et al. in Assam, a neighboring
state in India, among shopkeepers where only 26% (126)
had graduate degree and above [13].

The prevalence rate of current areca nut chewers was
found to be high [52.8% (229)] in our subjects, whereas
according to the report of monitoring surveillance for
cancer risk factors for Northeast Region of India (NER) by
the Indian Council of Medical Research (ICMR), 42.1%

of the respondents consumed non-tobacco betel products,
areca nut being the most frequently used product (33.1%),
followed by betel quid (18.2%) [14]. In addition to these
non-tobacco betel products, 21.8% (50) of our subjects
consumed other addictive substances such as tobacco and
ghutka. Although this habit is equally distributed among
all age groups, areca nut chewing among children as
reported by respondents was found to be on the higher side

Table 4. Descriptive Variables Related to Betel Nut Chewing Attitude among Study Participants

n (%)
Reasons for kwai chewing Mouth freshening 126 (55.0)
Societal pressure 52 (22.7)
Inquisitiveness to try 27 (11.8)
To keep warm 19 (8.3)
To concentrate in work 5(2.2)
Ever tried quitting kwai yes 141 (61.6)
Duration of time before resuming Kwai again after attempt <1 month 44 (31.2)
to quit 1-6 month 25 (17.7)
6-12 month 10 (7.1)
>12 month 59 (41.8)
Factors against quitting kwai Peer pressure 4(1.7)
Societal pressure/cultural practice 39 (17.0)
Addiction to the effects 12 (5.2)
No intention to quit 112 (48.9)
Feel better, happier, confident 50 (21.8)
Helps concentrate 6(2.7)
Others 6(2.7)
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[(62.4 % (143)], similar to the study by Kapoor et al. [15].
According to Goyal G et. al. [16], a male predominance
[87% (913)] was reported among areca nut users whereas
in our study female predominance [71.2 % (309)] is
reported. It may be noted that Meghalaya is a matrilineal
society, where the ancestral descent is through maternal
lines and the daughters inherit the property. Women have a
certain level of autonomy not seen in patriarchal societies.

Mouth freshening [55.0% (126)] was the most
common reason for chewing kwai in our subjects whereas
Kumar A [13] in his study done in a neighboring state
reported pleasure after use of areca nut and relieving
stress as the most common reasons. Dhole A S et al. [17]
in his study found only one subject had habit of areca nut
chewing as a mouth freshener.

Phukan RK et al. [18] in his study done in Assam has
shown betel nut chewing with or without tobacco was
independently associated with development of esophageal
cancer. The development of oral premalignant lesions
was also associated with betel nut chewing habit [6].
People who chew betel nut have a significantly high risk
of developing oral and oropharyngeal cancers [10]. More
than half [68.4% (297)] of the subjects were aware about
the harmful effects of areca nut. Only 17.9 % (78) believed
areca nut consumption has beneficial effects. Contrarily,
Srihari JS [19] in his study done in Karnataka reported
that 69.0% of their respondents thought areca nut chewing
has beneficial effects and one third of the respondents
were aware of the harmful effects of areca nut. Kumar A
[13] found more than half of their subjects knew about
the harmful effect of areca nut and 22.5% (108) believed
areca nut had beneficial effects.76.3% (331), 72.8%
(316), 62.2% (270) of our subjects were aware that areca
nut chewing causes throat, oral and esophageal cancers
respectively. Of the 61.6% (141) who ever tried quitting
areca nut, 31.2% (44) of the subjects re-started areca nut
consumption within a month. Only 3(2.1%) respondents
were successful at quitting betel nut. Kumar A [13] also
reported low quit rates among subjects despite being
aware of harmful effects.

In our study 70.7% (162) reported areca nut chewing
being practiced by other members of their family. A
survey done in Karachi; Pakistan found it to be rude not
to chew areca nut if someone among their family member
is chewing betel quid [5]. This demonstrates that family
members and peer groups have an impact on the chewing
of areca nut.

Many of our respondents used kwai due to societal/
cultural reasons. Many Indians believe that areca nuts
are of divine origin. In India, as with many other Asian
and Pacific nations, it has a particular cultural and social
significance. Many Asian nations, such as Taiwan, India,
Nepal, Bangladesh, China, Thailand, Vietnam, Cambodia,
and Indonesia hold these highly cherished customs [20].
In Malaysia, guests are greeted with a platter of betel nuts,
while in Vietnam betel nuts are ceremoniously used in
weddings as a symbol of love. These Asian communities
frequently consume modest amounts of betel nut on an
informal basis due to its frequent usage during festivities
[21]. It is presented as dowry and used as a symbol
of love and bondage between married couples among

Taiwan’s indigenous populations. Betel nuts are frequently
presented at formal events and fests. Spitting the liquid out
is thought to protect people and ward off evil spirits. In
Hinduism, it is regarded as a fortunate component and is
utilized in religious rituals and for showing reverence. The
various components of the betel quid are compared to the
‘Hindu Trimurti’: Betel leaves are associated with Vishnu,
the preserver; areca nuts are associated with Brahma,
the creator; and slaked lime is associated with Shiva, the
destroyer. Due to the social acceptance of areca nut and
its availability at home, adolescents and young people are
more likely to engage in these practices. 62.4% (143) of
the respondents in our study claimed that the children in
their family/neighborhood, consumed Kwai.

The dangers associated with what is thought to be
a harmless and socially acceptable habit in rural Tamil
Nadu are highlighted by Gunaseelan R et al. [22] Areca
nut consumption in the nation is evolving in terms of
both substance and pattern, and as a result, it is likely to
pose serious risk to public health, especially for India’s
impressionable and thus vulnerable youth. Because areca
nut consumption is regarded as benign, it serves as a
gateway to tobacco use at a relatively young age [23].
In our study, a total of 18.8% (43) respondents claimed
to consume kwai with tobacco and 76.7% (33) out of 43
respondents started tobacco following the habit of Kwai
consumption. Research conducted in Delhi found that
11.74% (70) of high school students used areca nuts [24].
The discovery that both boys and girls in this population
chewed tobacco and areca nuts in the same rate is also
alarming. Probably, compared to smoking, this type of
tobacco usage appears to be less of a social taboo for
young women [24].

All areca nut products — those without tobacco
included as well — are linked to oral submucous fibrosis
(OSF), with pan masala carrying the highest risk. The
length of the habit is more important than how often
it is chewed, reinforcing the idea that the risk for OSF
increases with younger age at onset. The risk of cancer
increases with the length and frequency of areca nut
use each day, indicating a dose-response relationship
[9, 21]. Numerous investigations on users of areca nut
alone have found an elevated risk for development of
oral malignancy (oral squamous cell carcinoma) and its
precursors, leukoplakia and submucous fibrosis; the risk
is significantly exacerbated when tobacco is added [21].

Use of kwai is exclusive to the inhabitant of Meghalaya
and in view of the strong cultural implications this tool
was validated by experts belonging to the indigenous
community. However, only content validity was
performed. Since this study was designed to understand
the KAP of a particular group it may not be generalizable
to other milieu. Though formal sample size calculation
was not performed and only convenient sampling was
considered, 434 respondents out of a total 3000 employees
of the institute seemed robust.

The region where this study was conducted has the
highest incidence of Esophageal cancer in India and is
matched by high usage of areca nut, which has a putative
role. Understanding the knowledge, attitude and practices
may enable us to inform public policy and take preventive
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efforts. This study was performed in a well-educated
population which, owing to being employed in the
healthcare industry, may have more insight into several
diseases. This will help inform policy makers that despite
awareness, there is high usage and hence legislation may
be required to bring about behavioral change.

This study is limited by self-report bias, recall bias
as some respondents may have been unable to recollect
certain information such as the precise year, they began
eating areca nut, etc. Being a cross-sectional study,
conclusion on areca nut dependence is not possible.

This study concludes that among our study population,
the knowledge about harmful effects of areca nut
consumption is good. However, this knowledge has not
translated into change in practices. Legislative action may
be necessary to bring about a reduction in the use of this
group 1 carcinogen, which is used extensively.
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