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Abstract

Background: Areca nut (AN) is a carcinogenic substance consumed by roughly 600 million 

individuals worldwide with increasing popularity in Guam. In response, a cessation program was 

developed and implemented in Guam and Saipan. However, to improve its delivery, it is necessary 

to understand the reasons influencing recruitment and participation, such as why a chewer may not 

want to quit or join a cessation program.

Objective: To explore barriers inhibiting chewers from quitting AN chewing and from 

participating in a cessation program.

Methods: Nine individual and group discussions were facilitated with a convenience sample of 

17 chewers and nonchewers in Guam in 2017. The mean age of the participants was 36.4 years. 

Recurring themes relating to reasons for not quitting and not joining a cessation program were 

extracted.

Results: Results produced 3 general categories – Sociocultural, Behavioral, and Accessible. Each 

category encompasses different attributes concerning reasons not to quit chewing (e.g. addiction, 

enabling community, or belief that AN is harmless), and reasons influencing lack of participation 

in a cessation program (e.g. time, transportation, or relatability).

Conclusions: Current findings suggest chewers are unaware of the harmful effects of AN. Also, 

they may not comprehend the purpose of a cessation program. In addition, the likelihood of 

chewers participating in a cessation program is influenced by their level of comfort with the 

program and personnel, and whether a program addresses their time and transportation limitations.
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Introduction

Areca nut (AN), commonly referred to as betel nut, is a fruit produced from the Areca 
catechu palm and chewed by roughly 600 million individuals worldwide including 

populations in the Western Pacific region such as Guam (Boucher & Mannan, 2002; Gupta 

& Warnakulasuriya, 2002). It may be chewed alone or in a “betel quid” comprised of the nut 

plus additives such as slaked lime, Piper betle leaf, and/or tobacco (International Agency for 

Research on Cancer [IARC], 2004). The local red and white varieties harvested in Guam are 

typically preferred by Chamorro chewers. The imported green varieties, colloquially known 

as “Yapese betel nut”, are preferred by Chuukese, Palauan, and Yapese chewers, and are 

usually purchased at small markets (Paulino, Novotny, Miller, & Murphy, 2011). In the 

present manuscript, “AN” will be used to reference both the nut and the betel quid.

In Guam, the 5-year AN chewing prevalence is 11%, and increases in usage were seen 

among non-Chamorros from 7% in 2011 to 13% 2015 (Paulino et al., 2017). Chewing has 

also become increasingly popular among the youth throughout Micronesia. One study found 

that among 7th and 8th grade adolescents in Yap and Pohnpei, 61.5% and 71.4%, 

respectively, reported ever using AN (Milgrom, Tut, Gilmatam, Gallen, & Chi, 2013). In the 

Commonwealth of the Northern Mariana Islands, 63.4% high-school students reported 

regular use of AN (Oakley, Dermaine, & Warnakulasuriya, 2005).

Numerous studies have measured the effects of AN on the human body. Perhaps most 

concerning is the association detected between AN and oropharyngeal cancer (Sharan, 1996; 

Sharan, Mehrotra, Choudhury, & Asotra, 2012). In 2004, AN chewing with or without 

tobacco was classified as carcinogenic (IARC, 2004). Other effects have also been reported. 

For example, Arecoline, the principal alkaloid found in the nut, contains parasympathetic 

properties that affect the central and autonomic nervous systems, often leaving its users to 

experience a sense of euphoria and dependency (Chu, 2001; Chu, 2002). Consuming AN has 

also been deemed as a risk factor for coronary artery disease (Khan et al., 2013).

To address the rising health concerns surrounding AN chewing, the Betel Nut Intervention 

Trial (“BENIT”, ClinicalTrials.gov ID: NCT02942745), the first known randomized trial 

aimed at AN chewing cessation, was recently implemented in Guam and Saipan. The 

BENIT study targets Class 2 chewers - AN chewers who include tobacco. To improve 

delivery of cessation programs such as BENIT, it is necessary to understand recruitment and 

participation challenges, beginning with identifying reasons a chewer may not want to quit 

or join a AN cessation program. Reasons for beginning and continuing AN chewing are well 

known (Ghani et al., 2011; Little et al., 2014a; Little et al., 2014b; Murphy, Liu, & Herzog, 

2017; & Paulino et al. 2011); however, there is little documentation on why a chewer may 

not want to quit or join a AN cessation program. Choosing not to join a cessation program is 

likely to involve additional factors that were not previously explored.

Therefore, the purpose of the current study is to explore the barriers inhibiting chewers from 

quitting AN chewing and from participating in a cessation program.
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Methods

Study participation and recruitment

A convenience sample of self-reported chewers and nonchewers, aged 18 years or older, and 

living in Guam, were recruited between July 2017 and September 2017. Recruitment relied 

primarily on distribution of flyers via social media and by word of mouth. Recruiters were 

research assistants affiliated with the BENIT study and familiar with the cultural 

appropriateness of recruiting AN chewers. Paulino et al. (2011) highlights the importance of 

AN in some communities, thus, it was anticipated that nonchewers would provide less 

resistance when queried about AN cessation. Nonchewers were also anticipated to provide 

additional insights into promoting AN cessation efforts. For this reason, nonchewers were 

required to have frequent exposure to chewers. Determination of frequent interactions were 

self-reported and verbally obtained. Informed consent was obtained prior to participation. 

Ethical approval for this study was obtained by the University of Guam Committee on 

Human Research Subjects.

Interviews—Key informant and group interviews were conducted. Interviewers were 

research assistants of the BENIT study who have undergone extensive training in tobacco 

cessation facilitation. The training was hosted by the Guam Department of Public Health and 

Social Services Tobacco Prevention and Control Program and the U.S. Naval Hospital Guam 

Health Promotion Section. The research assistants were also aware of the cultural sensitivity 

of AN usage among different ethnic groups.

A total of 5 semi-structured questions were generated by the study staff, including the 

Project Investigator, and were aimed at prompting discussion regarding reasons why a 

chewer may not want to quit and/or join a cessation program (Table 1). The questions were 

adapted to chewers and nonchewers. For example, chewers were asked “What is it about 

betel nut chewing that makes you want to continue to chew?” whereas nonchewers were 

asked “What is it about betel nut chewing that you think makes betel nut chewers continue 

to chew?” Additional probes were provided to initiate discussion (Table 1). Because some 

chewers may feel stigmatized while socializing with nonchewers (Paulino et al., 2011), the 

two groups were separated during the interviews. In addition, interview groups were to be 

separated based on gender due to the effect that gender roles may have on content output 

(Paulino et al., 2011). All interviews were recorded to monitor interview quality. Participant 

documents and audiotapes were securely stored for data analysis. Participants were 

compensated with $20 gift cards at the end of the interviews for their time and effort.

Data analysis

Research staff involved with the facilitation of the interview participated in the extraction of 

recurrent themes. Extraction involved identification of topics discussed throughout the 

interviews and association of those topics based on conceptual similarities. Recurrent themes 

were then consolidated and grouped into overarching categories. Descriptive statistics were 

performed on age and ethnicity data using Microsoft Excel 2013.
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Results

Study participants

Seventeen participants were enrolled in the study. Eleven participants were chewers (5 

males/6f females), and 6 were nonchewers (all female). Ages ranged from 19 to 60 years old 

(mean±sd = 36.4±12.4yrs). All chewers were Yapese, while nonchewers consisted of 

Chamorro, Chuukese, Filipino, and Caucasian ethnicities. Interviews were conducted at 

varying locations including the participants’ home and the institutions conference room. 

Interviews ranged from 10 to 40 minutes in length.

Categories of influence

Table 2 represents sample excerpts from chewers and nonchewers corresponding to reasons 

why a chewer may not want to quit. These reasons were grouped into 3 categories 

(Sociocultural, Behavioral, and Accessibility), two of which were also evident in reasons 

why a chewer may not join a cessation program, listed in Table 3.

Sociocultural

Sociocultural influence refers to the interactions between an individual and members of their 

community, and to the beliefs and attitudes that manifest through socialization and cultural 

relativity (Williams, Malik, Chowdhury, & Chauhan, 2002). Examples include the belief that 

AN is harmless, that the chewer will not develop oral cancer, or that a chewer requires no 

formal guidance to quitting. Participants discussed how chewing is an expected part of social 

interaction in many communities. Many suggested that chewers often find themselves 

chewing amongst friends, families, and other social groups. For example, one nonchewer 

reported, “they grew up where everyone’s chewing. It’s hard not to follow them.” Likewise, 

chewers reported, “if you gather around with your friends or family, they take out their chew. 

You sit there [thinking] I already quit, but I just want to join. Just this time.” Thus, the 

practice of chewing AN yields a feeling of camaraderie and is usually offered as a 

welcoming into a social group or for stimulating conversation.

Nonchewers introduced the concept of relatability. This may be interpreted as the hesitation 

of a chewer to join the program without knowing the personnel involved. Nonchewers 

discussed how chewers would be more motivated to participate in cessation programs 

advocated by former chewers – those who have experience chewing and know the 

difficulties of quitting. Nonchewers also believed that chewers who are familiar with the 

facilitators of a cessation program might be more inclined to attend.

Behavioral

Behavioral influence refers to the sensations experienced while chewing AN and the actions 

in response to these sensations. Chewers reported that AN helped them function throughout 

the day, with AN providing a sense of euphoria, being alert and attentive, and feeling relaxed 

while chewing.

Behavioral factors also include the habitual and addictive nature of AN. Habits define the 

pattern of consumption that is routinely consistent. For example, chewers in the study 
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routinely fixed their AN upon waking up in the morning, or shortly after meals. This 

behavior is based on an established pattern that does not invoke a sense of high dependency. 

Addiction, however, refers to the compulsive desire to chew, leading to sporadic 

engagements that are difficult to stop. Participants explicitly stated that chewers are addicted 

to AN, or implied that some chewers are highly dependent on the nut. As stated from a 

chewer, “It’s like an addiction. Once you get the taste of it, it’s hard for you to quit 

[chewing].”

Accessibility

Accessibility refers to the relative ease of obtaining and chewing AN, the lack of available 

information pertaining to the detrimental effects of chewing AN, and the difficulty of 

attending cessation programs. Concepts incorporated under this category include a lack of 

awareness and understanding of both AN and the cessation program. Both chewers and 

nonchewers suggested that many individuals are simply unaware of the harmful effects of 

AN. For example, one chewer reported, “You see a lot of advertisements in anti-smoking, 

but I don’t see advertisements on anti-chewing.”

Lack of demand for an AN cessation program was also mentioned. Chewers report, “I can 

stop anytime I want because when I was in the military, we don’t chew betel nut. So I 

stopped and nothing.” It was also suggested that some chewers may not comprehend the 

purpose of a cessation program, or what a cessation program entails. Nonchewers agreed 

that, “Some [chewers] can only understand [at an] elementary level. They might not 

understand what cessation means.”

Contrary to the accessibility and convenience of the nut, participants noted inconvenient 

factors associated with joining a cessation program; specifically, time and transportation 

challenges.

Discussion

To effectively deliver cessation programs, it is essential to understand possible recruitment 

and participation challenges. Research in AN cessation is still in its nascent stages, 

therefore, the barriers inhibiting a chewer from quitting or from joining a cessation program 

was unknown. This study explored these barriers, and derived major issues relevant to AN 

chewers in Guam.

Sociocultural relevance plays a paramount role in a chewers’ perception of AN as 

conventional. The use of AN as a means of socialization fosters the idea that the practice is 

normal and acceptable. Paulino et al. (2011) found that Chamorro, Palauan, and Yapese 

chewers are proud of the practice as it promotes social stimulation. Additionally, they intend 

to continue the practice by passing it onto future generations. The ideologies that manifest as 

a result of such communal upbringing are an obstacle for disseminating information 

regarding AN and the cessation program. Some beliefs are generated through observation of 

other chewers. It is known that AN chewing is linked to oral cancer and other oral 

premalignant lesions (Garg, Chaturvedi, & Gupta, 2014; Trivedy, Craig, & Warnakulasuriya, 

2002). Although some chewers may be aware of such effects, this study found that chewers 
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often believe they are immune to those effects (Table 3). This is consistent with Quinn 

Griffin, Mott, Burrell, and Fitzpatrick (2014), who found that AN chewing was done 

regardless of whether health risks are known. In the current study, several participants 

reported knowledge of older adults who have chewed their entire lifetime and have not 

developed oral cancer, creating the perception that AN is harmless. For some chewers, this 

might encourage the belief that AN is more beneficial than harmful. Other observations refer 

to the distinction between those who chew with and without tobacco. Some participants 

suggested that the nut itself is not harmful; rather, it is the addition of tobacco and/or lime 

that causes cancer.

The current study also found that some chewers are encouraged by their social group to 

chew. In addition to passively developing perceptions on AN, some chewers display minimal 

interest in supporting the cessation efforts of others. Despite substantive efforts to promote 

the existence of a cessation program, the acceptability of AN consumption, driven by the 

attitudes derived from the chewers’ communal upbringing, may constrain the efforts to 

promote counselling-based programs (Osborne et al., 2017). Because of the role of AN in a 

community, whether social or cultural, the capacity to disseminate health risk information 

about AN is limited. Some chewers in the current study report that they would not refer 

others to participate in the program for fear of being viewed as a hypocrite. This is supported 

by Little et al. (2014a) who suggests that given the relevance of AN in Guam, some chewers 

might fear the social consequences associated with quitting. This creates an environment not 

conducive to an individual who may want to quit. Historically, there have been accounts of 

AN being considered a luxury food, restricted to elders and individuals with authority in a 

society (Williams et al., 2002), and though people in many social classes consume it today, 

AN is still associated with a sense of belonging and acceptance as previously demonstrated. 

Nonchewers also suggested that chewers are not fully supportive of others’ efforts to quit. 

One nonchewer shared their knowledge of an individual who attempted to quit but had 

relapsed upon returning to their social group.

In addition to the social and cultural influence in quitting and joining a cessation program, 

there still exist common barriers such as the availability of the program. The process of 

administering a cessation program is as important as the content of the program because 

chewers will be less motivated to attend a program that does not accommodate their simplest 

needs: time and transportation. Transportation challenges were anticipated during the 

development of the betel quid cessation program (Moss, Kawamoto, Pokhrel, Paulino, & 

Herzog, 2015). However, it remains an issue with chewers in Guam according to most 

chewers and nonchewers in the study. Additionally, time constraints were introduced in the 

current study. Participants mentioned that chewers who work throughout the day find it 

difficult to commit time to attend a cessation program. This study uniquely adds from the 

perception of nonchewers that the rapport between the staff and the chewer is likely to 

influence the chewers’ motivation to participate. For example, nonchewers agreed that a 

chewer may feel a sense of trust or comfort if they knew the facilitator of the cessation 

program.

Results of the current study indicate an overwhelming need to expand awareness on the 

harmful effects of AN chewing and on the benefits of joining a cessation program. It is not 
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surprising that the social and cultural acceptability of AN chewing deters chewers from 

quitting or joining a cessation program. Similar to e-cigarettes and hookah, where usage is 

perceived as less harmful and more acceptable than cigarette smoking, the degree of a 

normality for either behavior will increase the likelihood of individuals engaging in those 

behaviors (Akl et al., 2014; & FitzPatrick et al., 2019). Efforts to educate the community 

may include collaboration with public officials to launch a public health campaign or 

conducting presentations within the community. Measures should also be taken to 

incorporate AN lesson plans into school curriculum of adolescents, as targeting the youth 

has the potential to influence the perception of these acceptable, but harmful behaviors.

Further considerations should include the portability of a cessation curriculum. One 

recommendation from a study participant was to incorporate the program into a chewers’ 

work schedule. This is a foreseeable effort as one nonchewer expressed interest in such 

collaboration. By consolidating the curriculum and mobilizing it, the cessation program 

could effectively address the chewers’ most critical needs that prevent them from joining a 

cessation program: time and transportation. In addition, considering the variability of the 

relationship between the cessation staff and the chewer prior to participation, conducting the 

program sessions in the workplace, or any familiar environment, may enhance the chewers’ 

level of comfort.

In summary, this study identified similar perceptions as previous studies regarding AN 

cessation (Ghani et al., 2011; Little et al., 2014a; Little et al., 2014b; Murphy et al., 2017; & 

Paulino et al. 2011). However, this study is unique in that it structures those perceptions as 

reasons for not wanting to quit or join a cessation program. Thus, the current study could 

have profound influence in advancing cessation efforts to other communities where AN 

chewing practice is socially and culturally relevant.

Strengths and Limitations

The results of the current study must be interpreted with consideration of the limitations 

faced. First, all chewers were Yapese and all nonchewers were female and, thus, are not 

representative of chewers and nonchewers in Guam. Although a larger number of 

participants would have produced variable responses respective of different ethnic 

perspectives, Yapese chewers had relevance to the BENIT study as they tend to be Class 2 

chewers (Paulino et al., 2011). Second, the semi-structured questions did not directly address 

how to encourage AN chewers to quit. Such questions would further isolate appropriate 

methods for approaching a community where AN is important.

Despite the convenience sampling method yielding sampling limitations, the current study 

did exhibit notable strengths. The categorical results were similar throughout the interviews, 

suggesting that all areas were sufficiently addressed regarding the perception of AN. 

Participants provided recommendations on how to increase awareness on the effects of AN 

consumption, such as posting flyers in stores that sell AN, or creating advertisements similar 

to anti-tobacco campaigns. Likewise, some chewers noted that they would like to see more 

information on AN and the cessation program, suggesting that chewers may be ready to 

entertain the idea of AN cessation.
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Conclusion

Challenges will occur when advocating against a substance that is socially and culturally 

acceptable in a community. Clearly, increasing awareness of the effects of AN as well as the 

existence of the cessation program is needed to overcome recruitment obstacles in future AN 

cessation studies. Increasing the availability of information regarding AN will help to mold 

the perception of AN for those who are currently not ready to quit. For those who are ready 

to quit, packaging the cessation curriculum into a portable program will help to alleviate 

some immediate barriers of joining a cessation program, including time and transportation. 

Future research should develop a curriculum for educating the community on the uses of 

AN.
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Table 1.

Semi-structured questions asked to chewers (Ch) and adjusted to nonchewers (NCh)

1. Ch
1: What is it about betel nut chewing that makes you want to continue to chew? NCh

1: What is it about betel nut chewing that you think 
makes betel nut chewers continue to chew?

2. Ch
2
: What is it about betel nut chewing that might make you want to quit? NCh

2
 What is it about chewing that you think might make want 

betel nut chewers want to quit?

3. Ch
3
: If a betel nut cessation program was available free of charge, would you be willing to participate in the program? Why/why not? NCh

3
: 

If a betel nut cessation program was available free of charge, do you think chewers would be willing to participate in the program? Why/why 
not?

4. Would you encourage other betel nut chewers to participate in the program? Why/why not?
4, 5

5. Is there anything else about betel nut use that you would like to share?
5

1
Some probes included inquiry on taste of betel nut, habit of preparing betel nut, or habit of chewing.

2
Some probes included inquiry on health consequences, expenses, or appearance (e.g. staining of oral cavity).

3
Some probes included inquiry on potential barriers such as readiness, commitment, or shame. Follow-up probes may include suggestions on ways 

to remove barriers

4
Some probes included inquiry on potential motivators such as helping family and friends. Follow-up probes may include suggestions on ways to 

encourage and motivate chewers.

5
Asked to both Ch and NCh.
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s 

w
er
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ho
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w
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A

nd
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e 
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o 
th
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e 
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’s
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d 
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, s
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ne
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 d
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’t
 c

he
w
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e 
te
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ng
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 to
 s

to
p,
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se

 th
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an

d 
w
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s 
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B
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I 

th
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k 
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n 
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 to
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p 
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g 
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l n
ut

.
I 
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n 
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an
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I 

w
an
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e 
w
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n 
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w
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e 

m
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e 
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he

w
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et
el

 n
ut

.
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w
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n 
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w
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s 
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m
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[…
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w
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lly
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e 
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m

m
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T
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at
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m
 b
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t c
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w
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s 
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ro
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nd
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ot
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ll 
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M
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e 

tr
an

sp
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ta
tio

n 
[…

] 
T

he
y 

ha
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 to
 w

ai
t u

nt
il 

th
e 

af
te

rn
oo

n,
 u

nt
il 

th
e 

fa
m

ily
 o

r 
w

ho
ev

er
 h

as
 [

th
e]
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ar

e 
to
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et
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ff

 w
or

k
It

’s
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ke
 f

or
 m

e,
 I

 d
on

’t
 n

ee
d 

it 
[p

ro
gr
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].

 I
 d

on
’t

 n
ee

d 
he

lp
. I
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an

 q
ui

t.

A
no

th
er

 th
in
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is
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be
 to

 a
vo

id
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r 
ge

t r
id

 o
f 

th
e 

ba
rr

ie
r 

fo
r 

it 
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ie
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e 

m
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s 
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e 
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 to

 th
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.
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