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Abstract

Background: Despite the global significance of betel quid chewing and the associated health risks, there have been no studies as-
sessing chewers’ intention to quit. Given the difficulties associated with quitting betel quid and the serious health consequences
of chewing, it is important for researchers to develop interventions aimed at helping chewers quit. Betel quid chewers experience
similar patterns of dependence and withdrawal symptoms as tobacco smokers, and the use of both substances causes serious adverse
health effects. Therefore, it is possible that intention to quit betel quid and tobacco would also be similar. If similarities were found,
researchers could look to existing tobacco cessation interventions to inform the development of betel quid cessation interventions.
In the current study we sought to understand chewers’ intention to quit and how it compares to smokers’ intention to quit cigarettes.

Methods: A total of 351 adult betel quid chewers from Guam were compared against 1,555 adult tobacco users from Hawaii. These
comparisons were made possible because of the deliberate use of identical questionnaire items (mutatis mutandis) for betel quid
chewing and cigarette smoking.

Results: Smokers reported higher levels of wanting to quit, intending to quit, and wishing they have never started in the first place
compared to chewers (p’s <.0001). There were no differences across groups with regard to having a plan for how to quit and when to
quit, with half of the samples reporting not having a plan for how or when to quit.

Conclusion: Both smokers and chewers want to quit and intend to quit, but do not have plans of when or how to quit. A deeper
understanding of chewers’ intention to quit and its similarities to smokers’ intention to quit could be used to inform the development
of betel quid cessation interventions.
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Introduction

Betel quid is the fourth most commonly consumed psychoactive
substance worldwide after alcohol, nicotine and caffeine [1,2].
It is chewed by at least 10% of the world’s population (600
million people) [3]. Chewed mainly in South Asia, Southeast
Asia, and the Pacific islands, betel quid has long played an
important cultural role, particularly with religious ceremonies.
Most commonly, betel quid refers to the combination of areca
nut (the seed of the palmaceous Areca catechu tree), piper
betel leaf (a common vine), slaked lime (calcium hydroxide),
and tobacco, though the combination of ingredients differ by
region, country, ethnicity, and personal preference [4,5]. In
Guam, the term “betel nut” informally refers to the areca nut,
however, it can also refer to the areca nut chewed alone or
as betel quid including piper betel leaf, slaked lime, tobacco,
and other ingredients such as spices (e.g., clove). In the
current study, we use the term “betel quid” to refer to any
preparation of chewed areca nut, including the nut alone and
all admixtures involving betel leaf, slaked lime, tobacco, and
other ingredients.

Chewing betel quid is associated with a number of health
issues, including oral cancer and precancerous conditions such
as leukoplakia and oral submucous fibrosis [6]. Betel quid is
now classifed as a Group 1 carcinogen by the International
Agency for Research on Cancer [7,8]. Despite the prevalence
of betel quid chewing and the serious health risks betel quid
poses to chewers, research on betel quid has been limited to
epidemiological and biological investigations [9,10]. Similar

to tobacco, betel quid has been associated with both stimulant
and anxiolytic effects which has been linked to esclation of use
and dependency [11-15]. Although betel quid usage is often
confounded by concurrent tobacco use [8,16,17], betel quid
users have also reported experiencing withdrawal symptoms
that are similar to nicotine withdrawal [11]. Given the
difficulties associated with quitting betel quid and the serious
health conquences of chewing, it is important for resarchers to
develop interventions aimed at helping chewers quit. We are
not aware of any betel quid cessation interventions published
in the literature. However, before these interventions can be
developed, research on the psychological orientation towards
quitting betel quid needs to be expanded [16].

Most health behavior theories, particularly expectancy-
value theories, posit that intention is critical to changing
behavior. Researchers have found that intention to quit
smoking is a critical component for successful cessation [18],
and it is often addressed in smoking cessation interventions.
Given the similar patterns of dependence and withdrawal
symptoms experienced by betel quid chewers and smokers,
and the adverse health effects associated with both substances,
it is possible that intention to quit would also be similar. If
similarities were found, researchers could look to existing
tobacco cessation interventions to inform the development of
betel quid cessation interventions.

In the current study, we compare intention to quit among
two adult samples: betel quid chewers in Guam and tobacco
smokers in Hawaii. Using identical measures, we assess
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differences in intention to quit, and whether intention to quit is
associated with use, dependence, and quit attempt measures.
We predicted that betel quid and tobacco users would have
similar distributions of intention to quit, although the precise
degree of intention would differ between the two types of
users. Because betel quid chewing is a socially accepted habit
and the health risks associated with chewing are less widely
known, we hypothesized that smokers would endorse higher
levels of intention to quit. We further hypothesized that higher
levels of intention to quit among smokers and chewers would
be associated with more quit attempts and lower levels of use
and dependence.

Methods

Participants and procedure

Sample of chewers: Participants were recruited via newspaper
advertisements, flyers, and community events in Guam. To
determine chewing status, potential participants were asked
a series of questions at the initial screening. For the current
study, participants were eligible to participate if they: (a)
were 18 years or older, (b) read English, (c) self-identified
as chewers, and (d) reported areca nut and betel quit chewing
within the past 7 days. Informed consent was obtained prior
to participation in the study. Surveys were distributed through
the mail and in person at community events in Guam, along
with a stamped and addressed return envelope. Upon receipt
of completed questionnaires, participants were mailed $25 in
gift cards. The research protocol for this study followed the
human subject protection protocol approved by the University
of Hawaii at Manoa Institutional Review Board.

Sample of smokers: Adult participants were recruited
from the community through local newspaper advertisements
in Hawaii as part of a larger intervention study. Smokers
were eligible to participate if they: (a) were 18 years or older,
(b) read English, (c) had mailing addresses, (d) were self-
identified as smokers of at least three cigarettes per day, (e)
smoked at least 100 cigarettes in their lifetime, and (f) were
residents of the state of Hawaii. Smokers who met all three of
the following criteria at the time of the initial screening were
not eligible to participate if they: (a) had a quit attempt lasting
24 hours or longer within the past year, (b) were planning
to quit smoking in the next 30 days, and (c) were trying to
quit “right now.” These exclusion criteria were theoretically
relevant to the larger intervention study. Prior to participation
in the study, informed consent was obtained. Surveys were
distributed through the mail along with a stamped and
addressed return envelope. Following receipt of completed
questionnaires, participants were mailed $25 in gift cards. The
research protocol for this study followed the human subject
protection protocol approved by the University of Hawaii at
Manoa Institutional Review Board.

Measures

Interest and intention to quit or cut down: Five items were
employed: (a) “Do you want to quit (smoking/chewing betel
nut or betel quid)?” (b) “Do you intend to quit (smoking/
chewing betel nut or betel quid)?” (c) “Do you have a plan
for how to quit (smoking/chewing betel nut or betel quid)?”
(d) “Do you wish you had never started (smoking/chewing
betel nut or betel quid) in the first place?” (e) Do you have a
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plan for when you will stop (smoking/chewing betel nut or
betel quid)?”” Response options for these five items were: “(1)
No, definitely not,” “(2) No, probably not,” “(3) Don’t know/
undecided,” “(4) Yes, probably,” and “(5) Yes, definitely.”

Use variables: Participants were asked to report their
mean daily use rate, the number of years used, and the number
of times they have made a 24-hour or longer quit attempt in
their lifetime. Response options were open-ended. Participants
were asked if they smoked or chewed daily. Response options
were dichotomous (0 =No, 1 = Yes).

Dependence scales: The Fagerstrom Test for Nicotine
Dependence [19] was employed as a measure of nicotine
dependence among smokers. The Betel Quid Dependence
Scale (BQDS) [20,21] was used as a measure of betel quid
dependence among chewers. The BQDS is a 16-item scale
designed to match the diagnostic criteria of Substance
Dependence in DSM-IV [22]. Items included a dichotomous
outcome (0 = No to 1 = Yes). The total score ranged from
0 to 16. Both dependence scales were coded to range from
zero to one so that each score represented the proportion of
items endorsed (e.g., a score of 0.50 would mean that half of
items were endorsed), which allowed for comparisons across
measures.

Analyses

To compare differences in intention to quit across the
two samples, we used frequency and central tendency (mean/
standard deviation) calculations. T-tests were used to assess
mean differences in intention to quit across the two samples.
To assess whether intention to quit was associated with use,
dependence, and quit attempt measures, a series of linear
regression analyses were run separately within each sample
with intention to quit as the independent variable. Models
controlled for age, gender, education, and ethnicity. All
analyses were conducted in SAS 9.3 [23]. Statistical tests were
two-tailed, significance was set at P<0.05.

Results

Demographic and areca/tobacco use history

Table 1 provides demographic characteristics of the samples.
A total of 351 adult betel quid chewers were included in
the analyses. The mean age of the sample was 35.6 years
old (SD = 20.9); 50.1% of the sample was male. The ethnic
distribution of the sample was as follows: 34.5% Chamorro,
27.9% Chuukese, 21.7% Palauan, 6.6% Yapese, and 9.3 other
(including Carolinian, Filipino, Marshallese, Pohnpeian,
Hawaiian, African-American, and English). Participants
reported chewing for an average of 15.3 years (SD = 12.8)
and 11.9 times per day (SD = 13.7), and reported making
an average of 5.2 (SD = 15.6) lifetime quit attempts. Three-
quarters (75.3%) reported chewing every day, and participants
scored an average of 0.51 (SD = 0.32) on the Betel Quid
Dependence Scale.

A total of 1,555 adult tobacco users were included in
the analyses. The mean age of the sample was 45.2 years
old (SD = 13.2); 50.0% of the sample was male. The ethnic
distribution of the sample was as follows: 21.2% Asian,
30.9% Hawaiian, 34.2% White, 6.8% African American, and
7.0 other (including Micronesian, Hispanic, American Indian,
Indian, etc.). Participants reported smoking for an average of
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Table 1. Descriptive statistics.

Smokers Chewers

(N =1555) (N =351)
Age (years) 45.2 (13.2) 35.6 (20.9)
Male 50.0 50.1
U.S. Ethnicity
Asian 21.2 --
Hawaiian 30.9 --
White 34.2 --
African American 6.8 -
Other 7.0 -
Guam Ethnicity
Chamorro - 34.5
Chuukese -- 27.9
Palauan -- 21.7
Yapese -- 6.6
Other -- 9.3
High school diploma 89.9 59.3
Number of years used 26.6 (13.4) 15.3 (12.8)
Use everyday 97.2 75.3
Number of use per day 18.3(11.2) 11.9 (13.7)
Lifetime quit attempts 11.5 (48.2) 5.2 (15.6)
Dependence scale 0.50 (0.24) 0.51 (0.32)

Note: Values are frequencies or means (standard deviations).

26.6 years (SD = 13.4) and 18.3 times per day (SD = 11.2),
and reported making an average 11.5 (SD = 48.2) lifetime
quit attempts. Most (97.2%) reported smoking every day,
and participants scored an average of 0.50 (SD = 0.24) on the
Fagerstron Test for Nicotine Dependence.

Comparison of intention to quit across chewers and
smokers

Table 2 presents results of the comparisons of intention to
quit items across the two groups. Smokers reported higher
mean levels of wanting to quit, intending to quit, and wishing
they have never started in the first place compared to chewers
(p’s <0 .0001). There were no significant differences across
groups with regard to having a plan for how to quit and
when to quit, with half of the samples reporting not having a
plan for how or when to quit. Similar levels of chewers and
smokers reported they definitely want to quit (34.4% and
28.0% respectively) and intend to quit (27.7% and 29.4%
respectively), although there were many more “don’t know or
undecided” chewers than smokers on these two items. Two-
thirds (66.2%) of smokers reported that they definitely wish
they have never started smoking in the first place, compared to
39.9% of chewers, while a fifth (20.8%) of chewers reported
that they definitely did not wish they had never started in the
first place compared to 8.2% of smokers. Figure I displays
the percentages of the responses to the intention to quit items
across the two groups.

Correlates of intention to quit across chewers and smokers
Results of the multiple linear regressions are shown in Table
3. For both chewers and smokers, number of years used was
negatively associated with intention to quit, and number of
lifetime quit attempts made was positively associated with
intention to quit (p’s < 0.01). Number of times used per day
and level of dependence were both negatively related to
intention to quit among the smokers (p’s <0 .0001). No other
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correlates were significantly related to intention to quit among
the chewers.

Discussion

Intention is a critical component to changing people’s
behaivor. Despite the worldwide popularity of betel quid
chewing and the associated health risks, there haven’t
been any studies assessing chewers’ intention to quit.
Understanding chewers’ intention to quit betel quid can have
substantial impacts on reducing cancer risk for a large portion
of the global population. In the current study, we sought to
understand chewers’ intention to quit betel quid and how it
compared to smokers’ intention to quit cigarettes. A deeper
understanding of chewers’ intention to quit and its similarities
to smokers’ intention to quit could lead to the development
of betel quid cessation interventions that are modeled after
smoking cessation interventions.

As expected, betel quid and tobacco users were both
highly motivated to quit, although the degree of intention
differed between the two types of users. Smokers endorsed
significantly stronger intention to quit on three of five intention
measures; specifically, they were more likely to indicate that
they “definitely” wanted to quit and intended to quit, compared
to chewers. Smokers were also much more likely than
chewers to endorse that they “definitely” wish they had never
started smoking in the first place. A possible explanation for
these differences could be in users’ awareness of the health
risks associated with each substance’s use. In the United
States, most smokers are aware of the negative health risks
associated with smoking cigarettes; however, the negative
health risks associated with chewing among Guamanians
is less widely known. Unlike with cigarettes, betel quid in
Guam does not come in packages with public health warnings
regarding the dangers associated with chewing. Additionally,
public health messages on the health risks associated with
chewing betel quid are not widely disseminated in Guam.
This lack of awareness of risk could explain the differences
in intention observed across the samples. However, in the
current study, we did not assess risk perceptions associated
with betel quid chewing. Future studies should investigate
whether risk perceptions are associated with intention to quit
among chewers in order to inform future betel quid cessation
interventions.

Another possible explanation for the observed differences
in intention could be due to the fact that, unlike cigarette
smoking in the U.S. which is generally met with social
disapproval, betel quid is a socially accepted behavior in
Guam. As a result, betel quid chewers may fear negative
social repercussions associated with quitting. In another study
with this same sample of chewers, we found that chewers
endorsed the belief that not chewing is a cultural insult [24].
Thus, any tobacco cessation intervention adapted for chewers
will need to have a strong social/cultural component that
teaches chewers social skills for effectively dealing with peer
and family pressure to chew, as well as culturally tailored
training in refusal self-efficacy.

Interestingly, there were no significant differences across
groups with regard to having a plan for how to quit and when
to quit. In both samples, half of the respondents reported
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Table 2. Responses (as Percentages) to Motivation to Quit Questionnaire Items for Chewers and Smokers.

. No, definitely = No, probably Don’t know/ . a
Question ot not undecided Yes, probably = Yes, definitely M (SD) P-value
Do you want to quit?

Smoking 11.25 9.58 15.49 29.31 34.38 3.66 (1.33) <0.0001
clgarettes

E:tewmg betel 15.43 14.00 26.57 16.00 28.00 3.27 (1.40)

Do you intend to quit?

Smoking 9.47 9.41 15.91 35.82 29.38 3.66 (1.25) <0.0001
cigarettes

f_f:tewmg betel 13.43 16.00 2457 18.29 27.71 3.31(1.38)

Do you have a plan for how to quit?

Smoking 33.16 21.25 21.76 14.23 9.59 2.46 (1.33) 0.63
cigarettes

rcul;tewmg betel 37.36 19.54 19.83 10.06 13.22 2.42 (1.41)

Do you wish that you had never started in the first place?

Smolking 8.18 5.22 7.54 12.89 66.17 424 (1.28) <0.0001
clgarettes

I(l::tewmg betel 20.80 12.82 12.54 13.96 39.89 3.39 (1.60)

Do you have a specific plan about when to quit?

Smoking 32.19 19.42 29.29 10.97 8.13 2.43 (1.26) 0.06
cigarettes

f_f:tewmg betel 36.60 13.26 23.34 6.92 19.88 2.60 (1.52)

Note. Questionnaire items have been abridged to conserve space.

* t-tests were used to assess mean differences in motivation to quit across the two samples.

not having a plan for how or when to quit. Smokers in the
sample reported having made on average 11.5 (SD=48.2)
quit attempts compared to only 5.2 (SD=15.6) average quit
attempts among the chewers. These results suggest that
similar to smokers, chewers may be motivated to quit, but
are in need of assistance in planning and carrying out a
successful quit attempt. Cognitive-Behavioral Therapy (CBT)
approaches that have been successful in promoting cessation
among smokers [25], could be a potential starting point for
developing betel quid cessation interventions. Additionally,
given the similar withdrawal symptoms experienced by
chewers and smokers, pharmacotherapies similar to those that
have proven effective in aiding smoking cessation could be
developed to help betel quid chewers quit chewing.

Not surprisingly, we found that higher levels of intention to
quit were associated with more quit attempts and lower levels
of use among both smokers and chewers. However, level
of dependence was associated with intention to quit among
smokers but not among chewers. Future etiologic research
is needed to understand what other factors are associated
with chewers’ intention to quit. This type of research will be
instrumental in developing betel quid cessation interventions.

The findings of the current study must be interpreted in light
of several limitations. First, both samples were convenience
samples. Although the samples included a broad range of
chewers and smokers in terms of ethnicity, gender, and age,
the results of the current study may not be representative
of smokers or chewers generally. Also, the current study
was cross-sectional, and as a result, we could not draw any
conclusions regarding causality. However, because intention
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to quit could be a critical component of betel quid cessation
interventions, future studies should explore whether intention
to quit predicts self-initiated quit attempts in a longitudinal
sample.

Researchers have found that intention to quit is an essential
component for successful smoking cessation. Unfortunately,
there is a dearth of research exploring betel quid chewers’
pyschological orientation towards quitting. The current study
is novel in that it is the first study to explore intention to quit
betel quid among a sample of chewers, and compares their
level of intention to a sample of cigarette smokers’ intention
to quit. These comparisons were made possible because of
the deliberate use of identical questionnaire items (mutatis
mutandis) for betel quid chewing and cigarette smoking.
Cigarette smoking and betel quid chewing are different
behaviors in many respects and thus we expected that
the distributions of responses would be different to some
extent. Further, the two samples were drawn from different
populations (smokers in Hawaii and chewers in Guam), and
evinced various other discrepancies such as age (the mean
age for smokers was 10 years older than for chewers) and
education (90% of smokers had a high school diploma versus
59% for chewers). Despite these differences in the samples,
we found substantial similarities in the overall patterns of
responses between smokers and chewers.

Conclusion
In the current study, we found that both smokers and chewers
want to quit and intend to quit, but do not have plans of when or
how to quit. Thus, based on these novel findings, we propose
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Do You Want to Quit? Do You Intend to Quit?
50 50
40 40
30 — 30 n
20 — 20 =
i | i i K i ]
0 . 0 . .
nodef noprob don't yesprob yes def nodef noprob don't yesprob yes def
not not know not not know
B Smoking cigarettes = Chewing betel nut m Smoking cigarettes = Chewing betel nut
Do You Have a Plan for When to Do You Have a Plan for How to
Quit? Quit?
50 50
40 40
30 30
0 . 0 .
no def noprob don't yesprob yes def no def noprob don't yesprob yes def
not not know not not know
B Smoking cigarettes Chewing betel nut B Smoking cigarettes Chewing betel nut
Do You Wish You Had Never
Started?
70
60
50
40 —
30 —
20 —
10 —
o T mi” W []
no def noprob don't yesprob yes def
not not know
B Smoking cigarettes Chewing betel nut
Figure 1. Responses (in percentages) to four measures of motivation to quit for the samples.
no def not = “No, definitely not” response;
no prob not = “No, probably not” response;
don’t know = “Don’t know/undecided” response;
yes prob = “Yes, probably” response;
yes def = “Yes, definitely” response.
that the essential psychological orientation towards quitting is similarities and differences between smoking cessation and
similar for smokers and chewers. This is an important point, betel quid cessation. Future research should focus on other
because it suggests that betel quid cessation programs could psychological and behavioral aspects of betel quid chewing
be modeled after smoking cessation programs. However, and cessation such as dependence, reasons for betel quid use,
additional research is needed to better understand the and withdrawal symptoms [16]. Better understanding of these
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Table 3. Results of multivariate regression between smokers and

chewers.
Motivation to quit

Smokers Chewers
Number of years used -0.05 (0.02)** -0.25 (0.05)***
Use everyday -0.02 (0.03) 0.01 (0.05)
Number of use per -0.22 (0.02)** 0.03 (0.05)
day
Lifetime quit - ™
attempts 0.08 (0.03) 0.16 (0.05)
Dependence scale? -0.20 (0.02)*** 0.03 (0.02)

Note: Betas (Standard error) presented in the table. Models control
for age, gender, ethnicity and education.

*Dependence scales used were the BQDS for the chewers models
and the FTND scale for the smokers.

P p<.0001; P*p<.01

variables will aid in the development of efficacious betel quid
cessation techniques.
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