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Tradition gone mobile: An exploration of #betelnut on 
Instagram

Abstract  

Background: As a psychoactive substance that spans borders and cultures, researchers estimate 
that 600 million people use the areca nut. Despite its historical and geographical significance, 
betel nut use has received far less research attention than other stimulants such as tobacco, coffee 
or tea. Scholars have observed that social media platforms have significant effects on the 
promotion and use of addictive substances. 

Objectives: Our study investigates user practices and activities on a sample of Instagram posts 
tagged #betelnut dating back to 2011.

Methods: Using social media analytics and hashtag network analysis, we examined user 
practices and activities on a sample of over 7800 Instagram posts tagged #betelnut dated between 
July 2011 to February 2019 that were collected in early 2019.

Results: Findings determined that #betelnut is a growing topical hashtag on Instagram with 
content that drives social engagement.

Importance: Co-occurring hashtags with #betelnut reflect regional language and cultural naming 
conventions that center around the Indian subcontinent and Melanesia. The importance of future 
work in this area is highlighted.

Keywords: betel nut, areca nut, Instagram, social media, analytics. 
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Introduction
Betel nut use dates back to the First Millennium, when it was being consumed as a 

stimulant, aphrodisiac, antihelminthic and digestive agent (Barceloux, 2012).  Currently, it is 

estimated that 600 million people use the areca nut and it is the fourth most commonly used 

psychoactive substance in the world, behind only nicotine, alcohol and caffeine (Winstock, 

2013).  Geographically, betel nut use encompasses the Indian subcontinent (India, Nepal, 

Pakistan and Bangladesh), Taiwan, Southern China, Southeast Asia (Indonesia, Thailand, 

Philippines, Guam, Malaysia, and others), and Melanesia (Vanuatu, Solomon Islands, Papua 

New Guinea, and Fiji) (Barceloux, 2012; Paulino et al., 2017b; Winstock, 2013).  As a 

psychoactive substance that spans borders and cultures, betel nut has taken on a wide variation of 

terms that reflect its regional influence.  Despite its historical and geographical significance, the 

areca nut has received far less research attention than other stimulants such as tobacco, coffee or 

tea (Rohel, 2017).       

Scholars have expressed concerns that social media platforms are rife with socially 

engaging visual depictions of addictive substances (Cavazos-Rehg et al., 2016). Extant research 

has particularly looked into social media depictions of substances such as tobacco (Allem, 

Escobedo, Chu, Cruz, & Unger, 2017), e-cigarettes (Chu, Allem, Cruz, & Unger, 2016), alcohol 

(Boyle, LaBrie, Froidevaux, & Witkovic, 2016), and marijuana (Cavavos-Rehg et al., 2016).  

Broadly, these studies imply that social media can be used to promote substance use through the 

sociality found on these sites.   

The present study attempts to expand this line of research by examining betel nut and the 

visual social media platform Instagram.  Little research to date has attempted to identify how 

social media depict betel nut use and consumption.  As a health concern, people who consume 
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betel nut are at greater risk of developing dependency symptoms than those who use tobacco 

products such as hookah (Winstock, 2013). Excessive betel nut use could result in deleterious 

consequences such as oral cancer and addictive behaviors (Winstock, 2013). Epidemiological 

studies have linked betel nut use to pharyngeal cancers (adjusted odds ratio = 7.7; 95% CI = 4.1–

15.0) and adverse pregnancy outcomes (adjusted odds ratio = 2.8; 95% CI = 4.1–15.0) (Chen, 

Mahmood, Mariottini, Chiang, & Lee, 2017). Notably, the World Health Organization (WHO) 

(2012) regards betel nut abuse as a preventable, albeit urgent public health threat. 

We chose Instagram because it is a popular visual platform that allows people to socially 

engage with photos posted by their peers and professional entities (Cotter, 2018). On Instagram, 

photos with socially engaging features attract considerable attention, and can affect people’s 

judgments and behaviors (Cavazos-Rehg et al., 2016; Zulli, 2018).  Betel nut users tend to have 

lower literacy levels (Croucher & Islam, 2002; Furber, Jackson, Johnson, Sukara, & Franco, 

2013). As such, some scholars have argued that visual social media platforms such as Instagram 

can be particularly effective at interventions to discourage betel nut use (Furber et al., 2013). 

Moreover, recent research demonstrates a relationship between exposure to substance-related 

content on social media and their use of substances (Soneji et al., 2017; Yoo, Yang, & Cho, 

2016). Identifying key features in betel nut use, Instagram posts can provide insights about 

commonalities in beliefs and practices among specific sub-groups of individuals, e.g., terms that 

are used only by specific cultural groups to describe betel nut use. Such findings will assist 

scholars and health campaign planners to design targeted social media campaigns aimed at 

curbing betel nut abuse (Pagoto et al., 2016; Sarkar et al., 2018).  
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Literature Review

The Characteristics of Instagram

Among all social media platforms, Instagram is noted for its photo-sharing capabilities. 

This visual social media platform enables people to upload photos that are accompanied by 

captions and hashtags (Systrom, 2017). As with Twitter, people are able to follow other 

Instagram profiles and react to profile photos by posting comments or ‘liking’ photos. However, 

the profile owners do not necessarily have to follow them back, making Instagram particularly 

well-suited for interactions between and among strangers (Marwick, 2015). Furthermore, 

Instagram provides photo filters for people to edit their photos before uploading them. These 

filters give people the latitude to creatively express their identities (Ibrahim, 2015; Zappavigna, 

2016).  Some scholars have argued that Instagram encourages people to make powerful visual 

statements about things that are integral to their self-concept, such as their cultural values (Al-

Kandari, Al-Sumait, & Al-Hunaiyyan, 2017) and online identities (e.g., Marwick, 2015). 

Importantly, Instagram is well-suited for the mobile phone’s portable capabilities. Users 

often leverage on the pointing, tapping, and swiping capabilities of their mobile phones to tell 

visual stories from their point of view, and share pictorial mini-documentaries of their daily life 

with an imagined audience on Instagram (Chesher, 2012; Vivienne & Burgess, 2013; Marwick, 

2015). In turn, the Instagram account’s followers are able to understand more about them and 

receive frequent photo updates by scrolling through their Instagram mobile app (Lup, Trub, & 

Rosenthal, 2015). 

Also, Instagram allows people to use hashtags in their captions or comments. Hashtags 

serve several functions. First, these hashtags help to expedite information searches (Small, 2011). 

Second, hashtags provide context for the various images posted on Instagram (Hitlin & 
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Holcomb, 2015). Third, they serve as keywords that bring people with mutual interests together 

to facilitate discourse around certain images and topics within a shared, networked space 

(Laestadius, 2016; Tiidenberg & Baym, 2017). For example, hashtags have helped to capture the 

language and culture associated with online communities of drug abusers (Dwyer & Fisher, 

2016). It stands to reason that these Instagram hashtags can help promote conversations about 

topics associated with betel nut use and create a shared bond among people who consume this 

potentially addictive substance.

Thus far, little research has specifically examined socio-cultural variations in Instagram 

hashtags of betel nut use. Descriptive terms for the betel nut differ by geographical region. For 

example, the betel nut is known as supari in India, puwak in Sri Lanka, gua in Bangladesh, mak 

in Thailand, pinang in Malaysia, daka in Papua New Guinea, pugua in Guam, and Kun-ywet in 

Myanmar (IARC Working Group, 2004). Furthermore, when the nut is prepared with other 

ingredients such as betel leaf, slaked lime, and tobacco in India, it is called paan, paan masala as 

well as gutkha (Patidar, Parwani, Wanjari, & Patidar, 2015). Research has also demonstrated 

clear socio-cultural differences in substance use and consumption patterns (Alwan, Viswanathan, 

Rousson, Paccaud, & Bovet, 2011; Murphy & Herzog, 2015; Paulino et al., 2017a). 

With all this in mind, it stands to reason that there will be socio-cultural differences in 

descriptions of betel nut use and consumption on Instagram. Given the deleterious effects of 

betel nut use, exploring terms associated with betel nut use on Instagram is imperative. The 

following research question is proposed: 

RQ: On Instagram, how do users’ practices around #betelnut unfold over time?
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Methodology

To explore #betelnut on Instagram, our analysis incorporates aspects of social media data 

analytics and social network analysis.  Social media analytics provide a visual analytic 

framework grounded in abductive ontological principles to promote a thorough exploratory 

orientation to data (Brooker, Barnett, & Cribbin, 2016).   

Data Collection

According to Brooker et al. (2016), there are two types of data collection strategies for 

social media: user driven and semantically driven.  User driven strategies focus around a certain 

group of social media users where a keyword query is not easily defined (i.e. where tweeters use 

implicit, informal, colloquial or general references to the area of interest) or “where there is 

value in understanding the role of a particular issue within a broader set of preoccupations” (p. 

4).  In contrast, semantically driven strategies involve a research process that begins by 

identifying keywords that are likely to typify social media content around a topic of interest 

applying logical operators to define the scope.  For our study, we applied the semantically driven 

data collection strategy because the phenomenon of interest centers on the #betelnut on 

Instagram. 

Using Instagram’s API (Application Programming Interface), we conducted a text-based 

search acquiring metadata on over 7800 public Instagram posts using the hashtag “betelnut” on 

March 14, 2019.  As a text-based search, our data collection method introduces an inevitable 

language bias favoring English language content (Pearce et al., 2018).  Metadata consist of 

Instagram post url, username ID, timestamp, hashtag(s), caption, number of comments, number 

of likes, and type of content (i.e. photo or video).  Except for username ID, all metadata were 
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subject to data analysis.  Our dataset contains Instagram posts dated between July 2011 to 

February 2019. The initial time parameter was determined by the API. Specifically, the API 

collects a maximum of 10,000 posts, with the earliest of these posts falling within the July 2011 

timeframe. 

Although Instagram posts are an important part of the social media platform, it is the 

networked engagement of content that makes Instagram notably different than other photo-

sharing platforms such as Flickr.  Networked engagement means that any Instagram post has the 

potential for immediate spreadability (Highfield & Leaver, 2016).  To measure social 

engagement within #betelnut, we apply the industry standard as ‘likes’ plus ‘comments’ (Carah 

& Shaul, 2016).  Accordingly, we scored each Instagram post with an engagement score using 

the following formula: 

Social media engagement = (Number of likes + Number of comments) 

Data Analytical Approach

In addition to data collection strategies, Brooker and colleagues argue that visual 

analytics provide a way to decompose both temporal and semantic structures of data over a time 

period.  Visual analytics help researchers gain high-level abstractions or overviews toward 

potentially interesting data phenomenon. 

Brooker et al. (2016) argue for two analytic orientations (temporal analysis and corpus 

analysis) to provide insight into social media data.  Temporal analysis supplies a chronological 

viewing of data with emphasis on the exploration of events.  In this case, researchers may draw 

insight from the variation in the tweet volume occurring within a particular loci.  Chronological 

viewing lends itself well to the exploration of events as they unfold on social media.  Corpus 

analysis studies social media data as an ‘information space’ where semantic features (words, 
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hashtags, etc) intersect in insightful ways (Brooker et al., 2016).  For example, researchers may 

“draw insights from the exploration of topical structures emerging from the entire body of data, 

investigating the ways in which keywords are used together to form broader themes” (p. 5).  

More specifically, our analysis applies a semantically driven data collection strategy on the 

#betelnut on Instagram.  Drawing on visual analytics, our study utilizes both temporal and corpus 

analyses to examine event based and topic-based phenomenon on #betelnut.  

To further develop our corpus analysis, we employ a hashtag network analysis on 

#betelnut to identify topical clusters which place terms occurring together frequently among user 

supplied Instagram hashtags (Radzikowski et al., 2016).  A network dataset was created based on 

hashtag co-occurrence. In this network dataset, each node represented a hashtag and an edge was 

created each time two hashtags were used in the same post. Edges were created for up to a 

maximum of five hashtags used in each post. Hashtags containing single words were removed. 

Edge weight was determined by calculating the number of times a given pair of hashtags was 

used in the dataset. In weighted networks, each link (edge) has a unique weight (Barabási & 

Pósfai, 2016), and the weight of each edge in the #betelnut network indicates the relative 

popularity of each pair of hashtags. Our data analysis does not consider the content of the images 

or captions and comments associated with a particular Instagram post though we do highlight 

certain event-based content.
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Results

Social Media Analytics

#betelnut on Instagram has seen a steady growth in activity since July 2011.  Figure 1 

shows a timeline visualization of the number of Instagram posts tagged #betelnut.  It is quite 

clear that #betelnut has been actively mentioned by Instagram users, gaining notable increases in 

popularity in 2018.  Overall, there were 85.5 posts per month on average.  The highest number of 

posts (270) occurred in February 2018 with a drop to 149 in October 2018.  There have been 

subsequent increases since then.

Figure 1 displays a timeline of the average engagement score for Instagram posts by 

month.  Similar to the frequency of Instagram posts, average engagement within #betelnut has 

steadily increased since 2011.  Monthly engagement scores trended similarly to the frequency of 

posts until November 2015 when the number of Instagram posts began exceeding average 

engagement activity.  Overall, the average engagement score per month was 43.6.  Engagement 

scores for individual Instagram posts varied from 0 to 9180 (mean = 55.29).  This demonstrates 

that content on #betelnut is compelling and worthy of being shared and discussed among its 

users.  Of particular note are the significant spikes in engagement scores occurring in March 

2014, June 2016 and May 2018.  We discuss these events in the next section.

[Insert Figure 1 here]

Instagram users applied a variety of hashtags when posting to #betelnut on Instagram.  

Using the various regional terms that reference betel nut, we documented the most prolific 

hashtags co-occurring with #betelnut illustrated in Table 1.  #paan was clearly the most often 

Page 9 of 34

URL: http:/mc.manuscriptcentral.com/lsum eincert@gmail.com

Substance Use and Misuse

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review Only

10

tagged with #betelnut first appearing in the dataset in October 2012.  #pinang and #supari also 

were frequently applied by #betelnut Instagram users beginning in 2013 and 2014.  With respect 

to region, #paan, #pinang, #supari, #adakka, #pan, #sirih, and #jambe are all regional terms for 

betel nut in Southeast Asia.  #buai and #pugua demonstrate betel nut’s presence in the Pacific 

region.  #binlang and #gua represent regional colloquial betel nut terms in China and Bangladesh 

respectively.  The earliest co-occurring hashtag (October 2011) was #pugua, which is the cultural 

term for betel nut in Guam.  The latest addition was #adakka.  Adakka is the regional term for 

betel nut in the Indian state of Kerala.  

[Table 1 here]

Combining geographic regions using local betel nut terms, Figure 2 maps where regional 

conversations are taking place within #betelnut on Instagram.  By using differences in shading 

(darker colors indicate higher frequencies), the choropleth map visualizes the greater linguistic 

presence of Bangladesh, India and Pakistan regional betel nut hashtags over other areas of 

Southeast Asia and the Western Pacific.  By observing the frequency of co-occurring hashtags 

within #betelnut on Instagram, our findings demonstrate that the center for betel nut use is in the 

Southeast Asian archipelago (Strickland, 2002).   

[Insert Figure 2 here]

Hashtag Network Analysis

The final hashtag network used for analysis included 9441 nodes (hashtags) and 32234 

edges (co-occurrences). Two network metrics (degree and eigenvector centrality) were 

calculated to assess the centrality of each node in the network. Degree, the number of links 

(edges) that connect a given network node with other nodes (Barabási & Pósfai, 2016), shows 
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the importance (degree centrality) of each node in the network. Eigenvector centrality assesses 

the centrality of each node in a network based on the centrality nodes of its neighbours, i.e. “the 

sum of the centralities of the vertices to which it is connected” (Bonacich, 2007, p.556).

Table 2 shows the top 25 edges in the hashtag network. Weight shows the edge weight--

i.e., the number of times each pair of hashtags are used together. It is noticeable that edges with 

location-related hashtags have high weight in this network. This indicates that geographic 

location plays an important role in Instagram posts related to #betelnut. 

[Insert Table 2 here]

Table 3 shows the top 25 nodes based on degree and normalised eigenvector centrality 

values. Degree level represents the number of times each hashtag was used with another in the 

same post.  An eigenvector centrality value of one indicates that it is the most central node in the 

network.  #betelnut is clearly central to both networks based on either measure.

[Insert Table 3 here]

The hashtag network analysis of #betelnut demonstrates the regional and geographic 

connections #betelnut has to Southeast Asia.  Country names and geographic regions are often 

utilized as co-occurring hashtags to share photos using the hashtag #betelnut.  Unfortunately, our 

Instagram dataset did not have geolocation metadata.  As a result, we cannot state with 

confidence that Instagram users are posting to #betelnut from these geographic locations.  

However, our study demonstrates that the hashtags chosen and applied by these Instagram users 

reflect a cultural orientation that resides in their respective countries and geographic areas.  For 

example, hashtags containing regional #betelnut names have high centrality in the network and 

are more influential in the hasthtag network.  Moreover, the prominence of these regional 
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hashtags suggests that Instagram users often associate #betelnut with regional language and 

cultural practices centering on Indonesia, Taiwan, India, and Burma.  

As noted by Bruns and Burgess (2015), not all users posting in a hashtag conversation 

also follow the underlying discussion or theme.  In our dataset, we casually observed two 

different understandings of betel nut.  Primarily, those using #betelnut posted within the context 

of the areca nut.  Another understanding is how #betelnut relates to food and travel.  A closer 

look at the Table 3 centrality measures demonstrate that food and travel were important for 

#betelnut.  Within the top 25 nodes, there are central hashtags indicating #food, #travel, #nature, 

#breakfast, #betelnutcafe and #foodporn.  Regarding specific geographic locations, a few 

influential Instagram users applied #betelnut to organize conversation around dining experiences.  

For example, the hashtag network revealed the influence of cafes within Indonesia and San 

Francisco.  Figure 3 shows a highly engaged post in our dataset from a café along the east coast 

of Java, Indonesia. Instagram user-generated comments feature the love of Indonesian food 

applying hashtags such as #ilovebali and #ilovefood and suggest the lifestyle of the Instagram 

user (#foodblogger).  Therefore, the co-occurrence of ‘#betelnut and #bali’ or ‘#betelnut and 

#canggu’ likely reflects the reach of social media influencers posting about their dining 

experience at this Indonesian cafe.  

[Insert Figure 3 here]

Discussion

Our exploratory analysis revealed some important findings within the Instagram hashtag 

public ‘#betelnut’.  Timeline visualizations of Instagram posts and engagement showed a 

growing interest in tagging content with #betelnut.  Since 2011, the number of Instagram posts 
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tagged #betelnut have increased from just a few posts per month to more than 200 posts every 

month.  As an Instagram hashtag public, #betelnut exhibits characteristics of an active topical 

hashtag community (Bruns & Burgess, 2015).  

According to Gupta and Warnakulasuriya (2002), India has the largest areca-consuming 

population in the world and our findings confirmed this with the number of regional hashtags in 

our dataset.  For example, #adakka and #adike were among our most frequent co-occurring 

hashtags and both represent vernacular betelnut terms within regional states of India.  #adakka is 

particularly notable for two reasons.  One, it only recently appeared (2017) in #betelnut 

compared to other hashtags.  Two, the hashtag network analysis revealed #adakka as having a 

high weight toward co-occurrence with #betelnut, #arecanut and #arecanuts.  Therefore, as a 

regional term for betelnut that is not highly noted in the research literature, it has a large 

influence within our dataset and suggests evidence for the growth in mobile broadband 

penetration in Indian rural areas.  

According to recent industry reports, India has 600 million Internet users and 400 million 

are mobile Internet users (IndiaTechOnline, 2019).  In addition, India has experienced 

“exponential growth in data usage” and has become one of the countries with the highest mobile 

data usage (TRAI, 2018).  Industry forecasts note that India will continue to be a primary driver 

of smartphone growth, adding more than 0.5 billion smartphone connections by 2025 (GMSA 

Intelligence, 2018).  Another recent report found that Indian language Internet users have 

surpassed English Internet users. Over the next five years, 9 out of every 10 new Internet users in 

India will likely be Indian language users (KPMG, 2017).  Furthermore, global statistics show 

that Instagram is especially popular among millennials aged between 18-34 years old (Clement, 

2019).  Therefore, as more rural areas in India gain Internet and smartphone access, we suspect 
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that #betelnut will continue to associate with regional terms and grow in popularity, particularly, 

among younger populations.    

Temporal events in #betelnut

As discussed earlier, social engagement within #betelnut showed a few notable spikes in 

average engagement score (March 2014, June 2016, and May, 2018).  A closer examination of 

Instagram posts within these particular months revealed how outlier engagement scores based on 

celebrities’ or microcelebrities’ posts skewed engagement in March 2014 and May 2018.  In 

May 2018, a Brazilian celebrity (over 500,000 Instagram followers) posted about his dining 

experience with friends at the Betelnut restaurant in California generating over 2000 likes.  In 

June 2016, a microcelebrity’s (over 100,000 Instagram followers) post during their dining 

experience in the aforementioned Indonesian café attracted over 4000 likes (Figure 3).  These 

high social engagement events speak to the “dynamics of hashtag communication in different 

hashtag communities” where different meanings of betel nut demonstrate the more or less 

diverse subsets of Instagram users present at any given time (p. 23). However, we cannot dismiss 

all high engagement posts as irrelevant to betel nut use. 

In May 2018, another Instagram post tagged #betelnut generated over 2000 likes.  

Entitled ‘The Nut Job’ the Instagram author applied multiple hashtags indicating that this picture 

was submitted for a photo of the day contest (i.e. #photooftheday, #PhotoContest).  Instagram 

user-generated comments noted the clever aesthetics of the photo. See Figure 4 below.  

[Insert Figure 4 here]

Figure 4 is a colorful picture featuring mature betel nuts and clearly contributed to the 

engagement spike in May 2018.  It is beyond the scope of this paper to analyze the content of 
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highly engaged Instagram posts but researchers should be aware of the variety of factors that 

contribute to social engagement within a topical hashtag.  We bring attention to these examples 

to consider how #betelnut can be understood in contexts outside of the areca nut. 

Geography and location in #betelnut

Consumption of betel nut is indigenous to the Indian subcontinent, South Asia and 

islands in the South Pacific, but it is also prevalent in Thailand, Indonesia, Malaysia, Cambodia, 

Vietnam, Laos, Taiwan and Southern China (Gupta & Warnakulasuriya, 2002; Winstock, 2013).  

People from these areas have migrated to Africa, Australia, the United Kingdom, and the United 

States, bringing along with them, the practice of betel nut use (Barceloux, 2012).  Therefore, 

betel nut is consumed in a variety of countries and considered a global concern.  Yet, our 

analysis demonstrated a smaller scope of influence geographically within #betelnut that centered 

around a few countries--India, Pakistan, Bangladesh and, to a lesser extent, Indonesia, Malaysia 

and Myanmar.  Although betel nut use spans a large maritime area, Strickland (2002) notes that 

its center is the Southeast Asian archipelago (p. 85).  We conclude that Instagram users posting 

with #betelnut live primarily in the center of betel nut use.  

Although there are diverse subsets of individuals with different meanings toward 

#betelnut (as shown in Figure 3), the importance of geographic location is still relevant to a 

majority of Instagram users in the hashtag.  The hashtag network analysis uncovered the 

relevance of India, Myanmar, Indonesia, Taiwan and Papua New Guinea as central regional 

hashtags in the network.  Considering the regional terms for betelnut as co-occurring hashtags, 

we contend that #betelnut on Instagram could possibly reflect a more concentrated geographic 

influence emphasizing the Indian subcontinent along with some parts of Melanesia.  As 

speculated earlier, we suspect that increasing Internet and smartphone access may be an 
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important factor.  However, there may be other important factors, such as the growth of migrant 

communities from these countries, or a demographically younger population in comparison to 

other betel nut consuming countries.   

To answer the research question, our exploratory study serves as a first step toward 

investigating the unique user activity and practices taking place within #betelnut on Instagram.  

Although several studies have been published on Instagram and substance use, very few have 

examined betel nut use on social media platforms.  Our findings confirm much of the existing 

research on betel nut use.   With respect to geographical centrality, #betelnut Instagram users 

converge around a few countries and regional areas of Southeast Asia and parts of Melanesia.  

The frequent use of regional hashtags demonstrates the popularity of Instagram-based betel nut 

consumers within these regions.  In addition, betel nut has many different naming conventions 

based on regional language and culture.  Our hashtag analysis demonstrated the wide lexicon of 

related terms for betel nut based on regional preferences.  

Limitations

Although this study provided an interesting overview of how vernacular terms associated 

with #betelnut on Instagram vary by geographical location, it is not without its limitations. First, 

we only analyzed posts of public Instagram accounts, not private ones. Second, we did not 

eliminate Instagram accounts that could potentially consist of bots for followers. This approach 

could have some bearing on overall engagement scores and frequencies of location-specific 

terms associated with #betelnut on Instagram. Third, other unrelated terms such as names of 

famous restaurants that were paired with #betelnut could have affected the results obtained in 

this study.  Without performing a content analysis on our dataset, we recognize that 
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microcelebrities and dining experiences may inflate Instagram engagement occurring within 

#betelnut.

Future research

When we consider the unique demographic characteristics of Instagram users with the 

countries in our study, some interesting implications for future research should be noted.  

Instagram, as a form of visual social media, is highly favored by teens and young adults 

(Clement, 2019).  In some regions, betel nut use starts at a young age and their first experience 

may begin in elementary school (Chen, Hsieh, Chen, Kao, Chen, 2018; Gupta & 

Warnakulasuriya, 2002; Shah, Merchant, Lubi, & Chotani, 2002).  In addition, countries that 

have pan masala, a commercially produced betel nut product, heavily advertise to children and 

adolescents (Malik, Chowdhury & Chauhan, 2002).  As a result, we speculate that adolescent 

and teen betel nut chewers from these regions are increasingly using Instagram to share and 

consume betel nut content.  More in-depth research utilizing content analysis and other methods 

on #betelnut are needed.    

Migrant communities have brought betel nut health concerns to Western countries 

(Lechner et al., 2019).  For these communities, Internet and smartphones are fairly easy to 

acquire, assuming the economic means to do so.  It is very possible that the growing popularity 

of #betelnut on Instagram is being driven by migrant communities living in Australia, the U.K. 

and the U.S.  Further research is needed to confirm this phenomenon.  In addition, the 

socioeconomic characteristics of betel nut use vary by region.  For example, older and socially 

disadvantaged populations, such as blue collar workers in Taiwan (Ko, Chiang, Chang,  & Hsieh, 

1992), are far more likely to use betel nut than the general population (Zaman, 2014).  We are 

curious to see if people within these regions will use Instagram and other social media platforms 
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to promote its consumption and use.  As such, future research should examine whether there are 

demographic or socio-economic status differences in social media user activity associated with 

betel nut use. 

Conclusion

In conclusion, this exploratory study examined user activities and practices taking place 

within #betelnut on Instagram. As noted in the title of this paper, betel nut as a chewing practice 

and tradition has gone mobile.  It is mobile in the sense that diasporic communities have taken 

the practice outside of their regional cultures.  Therefore, the growth of #betelnut on Instagram 

can be attributed to those in the Indian and Asia Pacific diaspora maintaining some connection to 

their home nations.  Yet, it is also mobile because a primary platform for moving betel nut 

content is the smartphone application Instagram.  The medium of the mobile phone itself 

encourages certain uses that emphasize portability and location (Schrock, 2015).  As a result, 

most people who use #betelnut on Instagram culturally align from the Indian subcontinent and 

Melanesia. Also, regional hashtags of #betelnut clearly indicate geographical differences in 

vernacular usage of this term which firmly establishes the importance of geographic location.  In 

this way, the mobility of the smartphone reinforces the geographic prominence of betel nut 

tradition and culture.  As more than half of the world’s mobile subscribers live in Asia Pacific – 

mostly in China and India (GMSA Intelligence, 2018), #betelnut will continue to trend and be a 

focal point for the networked visual communication of betel nut practices.  Given Instagram’s 

growing popularity coupled with the prevalence of betel nut use among Asians and Pacific 

Islanders, scholars should continue to examine how Instagram’s affordances and socio-

demographic characteristics shape discourse about betel nut use among these groups of 

individuals.

Page 18 of 34

URL: http:/mc.manuscriptcentral.com/lsum eincert@gmail.com

Substance Use and Misuse

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review Only

19

Acknowledgements
The authors would like to acknowledge the U54 University of Guam (NIH Grant

1U54CA143728)/University of Hawaii Cancer Center Partnership (NIH Grant 1U54CA143727)

for their support.

Declaration of interests
The authors have no conflicts of interest to declare

Data availability statement
Data that support these findings are available from the corresponding author, [author 

initials], upon reasonable request.

Page 19 of 34

URL: http:/mc.manuscriptcentral.com/lsum eincert@gmail.com

Substance Use and Misuse

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review Only

20

References
Al-Kandari, A. A., Al-Sumait, F. Y., & Al-Hunaiyyan, A. (2017). Looking perfect: Instagram 

use in a Kuwaiti cultural context. Journal of International and Intercultural 

Communication, 10, 273-290. doi: 10.1080/17513057.2017.1281430

Allem, J. P., Escobedo, P., Chu, K. H., Cruz, T. B., & Unger, J. B. (2017). Images of little cigars 

and cigarillos on Instagram identified by the hashtag# swisher: Thematic analysis. 

Journal of Medical Internet Research, 19. doi: 10.2196/jmir.7634

Alwan, H., Viswanathan, B., Rousson, V., Paccaud, F., & Bovet, P. (2011). Association between 

substance use and psychosocial characteristics among adolescents of the Seychelles. 

BMC Pediatrics, 11. doi: 10.1186/1471-2431-11-85

Anderson, M., & Jiang, J. (2018). Teens, social media & technology 2018. Retrieved from: 

http://www.pewinternet.org/2018/05/31/teens-social-media-technology-2018/

Barceloux, D. G. (2012). Medical Toxicology of Drugs Abuse : Synthesized Chemicals and 

Psychoactive Plants. New York: John Wiley & Sons, Incorporated.

Barabási, A.-L., & Pósfai, M. (2016). Network science. Cambridge, United Kingdom: Cambridge 

University Press.

Bonacich, P. (2007). Some unique properties of eigenvector centrality. Social Networks, 29, 555-

564. doi:10.1016/j.socnet.2007.04.002

Boyle, S. C., LaBrie, J. W., Froidevaux, N. M., & Witkovic, Y. D. (2016). Different digital paths 

to the keg? How exposure to peers' alcohol-related social media content influences 

drinking among male and female first-year college students. Addictive Behaviors, 57, 21-

29. doi: 10.1016/j.addbeh.2016.01.011

Page 20 of 34

URL: http:/mc.manuscriptcentral.com/lsum eincert@gmail.com

Substance Use and Misuse

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

https://doi.org/10.1186/1471-2431-11-85


For Peer Review Only

21

Brooker, P., Barnett, J., & Cribbin, T. (2016). Doing social media analytics. Big Data & Society, 

3, 2053951716658060. doi:10.1177/2053951716658060

Bruns, A., & Burgess, J. (2015). Twitter hashtags from ad hoc to calculated publics. In N. 

Rambukkana (Ed.), Hashtag publics: The power and politics of discursive networks (pp. 

13-27). New York: Peter Lang.

Carah, N., & Shaul, M. (2016). Brands and Instagram: Point, tap, swipe, glance. Mobile Media & 

Communication, 4, 69-84. doi:10.1177/2050157915598180

Cavazos-Rehg, P. A., Krauss, M. J., Sowles, S. J., & Bierut, L. J. (2016). Marijuana-related posts 

on Instagram. Prevention Science, 17, 710-720. doi: 10.1007/s11121-016-0669-9

Chen, G., Hsieh, M.-Y., Chen, A. W.-G., Kao, N. H.-L., & Chen, M.-K. (2018). The 

effectiveness of school educating program for betel quid chewing: A pilot study in Papua 

New Guinea. Journal of the Chinese Medical Association, 81, 352-357. doi: 

10.1016/j.jcma.2017.10.001

Chesher, C. (2012). Between image and information: The iPhone camera in the history of 

photography. In L. Hjorth, J. Burgess, & I. Richardson (Eds.), Studying mobile media: 

Cultural technologies, mobile communication and the iPhone (pp. 98–117). New York, 

NY: Routledge. 

Chen, P. H., Mahmood, Q., Mariottini, G. L., Chiang, T. A., & Lee, K. W. (2017). Adverse 

Health Effects of Betel Quid and the Risk of Oral and Pharyngeal Cancers. BioMed 

Research International, 2017, doi: 10.1155/2017/3904098.

Chu, K. H., Allem, J. P., Cruz, T. B., & Unger, J. B. (2017). Vaping on Instagram: Cloud 

chasing, hand checks and product placement. Tobacco Control, 26, 575-578. doi: 

10.1136/tobaccocontrol-2016-053052

Page 21 of 34

URL: http:/mc.manuscriptcentral.com/lsum eincert@gmail.com

Substance Use and Misuse

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

https://dx.doi.org/10.1155%2F2017%2F3904098


For Peer Review Only

22

Clement, J. (2019). Distribution of Instagram users worldwide as of July 2019, by age and 

gender. Retrieved from https://www.statista.com/statistics/248769/age-distribution-of-

worldwide-instagram-users/

Cotter, K. (2019). Playing the visibility game: How digital influencers and algorithms negotiate 

influence on Instagram. New Media & Society, 21(4), 895-913. 

doi:10.1177/1461444818815684

Croucher, R., & Islam, S. (2002). Socio‐economic aspects of areca nut use. Addiction Biology, 7, 

139-146. doi: 10.1080/13556210120091518

Duggan, M. (2015). Mobile messaging and social media 2015. Pew Research Center. Retrieved 

from Washington, DC: https://www.pewinternet.org/2015/08/19/mobile-messaging-and-

social-media-2015/

Dwyer, R., & Fraser, S. (2016). Addicting via hashtags: How is Twitter making addiction? 

Contemporary Drug Problems, 43, 79-97. doi: 10.1177/0091450916637468

Furber, S., Jackson, J., Johnson, K., Sukara, R., & Franco, L. (2013). A qualitative study on 

tobacco smoking and betel quid use among Burmese refugees in Australia. Journal of 

Immigrant and Minority Health, 15, 1133-1136. doi: 10.1007/s10903-013-9881-x

GMSA Intelligence. 2018. The Mobile Economy: Asia Pacific 2018. London, UK: GSMA. 

https://www.gsmaintelligence.com/research/?file=28401018963d766ca37d014fa9cbffb1

&download (accessed December 14, 2019)

Gupta, P. C., & Warnakulasuriya, S. (2002). Global epidemiology of areca nut usage. Addiction 

Biology, 7, 77-83. doi:10.1080/13556210020091437

Page 22 of 34

URL: http:/mc.manuscriptcentral.com/lsum eincert@gmail.com

Substance Use and Misuse

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

https://www.gsmaintelligence.com/research/?file=28401018963d766ca37d014fa9cbffb1&download
https://www.gsmaintelligence.com/research/?file=28401018963d766ca37d014fa9cbffb1&download


For Peer Review Only

23

Highfield, T., & Leaver, T. (2016). Instagrammatics and digital methods: Studying visual social 

media, from selfies and GIFs to memes and emoji. Communication Research and 

Practice, 2, 47-62. doi:10.1080/22041451.2016.1155332

Hitlin, P., & Holcomb, J. (2015). From Twitter to Instagram, a different #Ferguson 

conversation. Pew Research Center. Retrieved from: http://www.pewresearch.org/fact-

tank/2015/04/06/from-twitter-to-instagram-a-different-ferguson/   

IARC Working Group on the Evaluation of Carcinogenic Risk to Humans (2004). Betel-quid and 

Areca-nut chewing and some Areca-nut-derived Nitrosamines. Lyon, France: 

International Agency for Research on Cancer.

Ibrahim, Y. (2015). Instagramming life: Banal imaging and the poetics of the everyday. Journal 

of Media Practice, 16, 42-54. doi: 10.1080/14682753.2015.1015800

IndiaTechOnline. (2019). Indian IT in numbers. Bangalore, India: Online IndiaTech Pvt Ltd. 

https://www.indiatechonline.com/snapshot.php (accessed December 14, 2019).

Ko, Y. C., Chiang, T. A., Chang, S. J., & Hsieh, S. F. (1992). Prevalence of betel quid chewing 

habit in Taiwan and related sociodemographic factors. Journal of Oral Pathology & 

Medicine, 21, 261-264. doi: 10.1111/j.1600-0714.1992.tb01007.x

KPMG. (2017). Indian Languages –Defining India’s Internet. India: KPMG and Google Asia 

Pacific Pte Ltd. https://assets.kpmg/content/dam/kpmg/in/pdf/2017/04/Indian-languages-

Defining-Indias-Internet.pdf (accessed December 14, 2019)

Laestadius L. (2016). Instagram. In: L. Sloan, & A. Quan-Haase (Eds.), The Sage handbook of 

social media research methods (pp. 573-592). Thousand Oaks, CA: SAGE Inc.

Page 23 of 34

URL: http:/mc.manuscriptcentral.com/lsum eincert@gmail.com

Substance Use and Misuse

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

http://www.pewresearch.org/fact-tank/2015/04/06/from-twitter-to-instagram-a-different-ferguson/
http://www.pewresearch.org/fact-tank/2015/04/06/from-twitter-to-instagram-a-different-ferguson/
https://www.indiatechonline.com/snapshot.php
https://assets.kpmg/content/dam/kpmg/in/pdf/2017/04/Indian-languages-Defining-Indias-Internet.pdf
https://assets.kpmg/content/dam/kpmg/in/pdf/2017/04/Indian-languages-Defining-Indias-Internet.pdf


For Peer Review Only

24

Lechner, M., Breeze, C. E., Vaz, F., Lund, V. J., & Kotecha, B. (2019). Betel nut chewing in 

high-income countries—lack of awareness and regulation. The Lancet Oncology, 20, 

181-183. doi:https://doi.org/10.1016/S1470-2045(18)30911-2

Lup, K., Trub, L., & Rosenthal, L. (2015). Instagram# instasad?: Exploring associations among 

Instagram use, depressive symptoms, negative social comparison, and strangers followed. 

Cyberpsychology, Behavior, and Social Networking, 18, 247-252. doi: 

10.1089/cyber.2014.0560

Marwick, A. E. (2015). Instafame: Luxury selfies in the attention economy. Public Culture, 27, 

137-160. doi: 10.1215/08992363-279837

Murphy, K. L., & Herzog, T. A. (2015). Sociocultural factors that affect chewing behaviors 

among betel nut chewers and ex-chewers on Guam. Hawai'i Journal of Medicine & 

Public Health, 74(12), 406-411. 

Pagoto, S., Waring, M. E., May, C. N., Ding, E. Y., Kunz, W. H., Hayes, R., & Oleski, J. L. 

(2016). Adapting behavioral interventions for social media delivery. Journal of Medical 

Internet Research, 18, e24. doi:10.2196/jmir.5086

Patidar, K. A., Parwani, R., Wanjari, S. P., & Patidar, A. P. (2015). Various terminologies 

associated with areca nut and tobacco chewing: A review. Journal of Oral and 

Maxillofacial Pathology, 19, 69–76. doi:10.4103/0973-029X.157205

Paulino, Y. C., Ettienne, R., Novotny, R., Wilkens, L. R., Shomour, M., Sigrah, C., . . . 

Gilmatam, D. F. (2017a). Areca (betel) nut chewing practices of adults and health 

behaviors of their children in the Freely Associated States, Micronesia: Findings from the 

Children’s Healthy Living (CHL) Program. Cancer Epidemiology, 50, 234-240. 

doi:https://doi.org/10.1016/j.canep.2017.07.009

Page 24 of 34

URL: http:/mc.manuscriptcentral.com/lsum eincert@gmail.com

Substance Use and Misuse

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review Only

25

Paulino, Y. C., Hurwitz, E. L., Ogo, J. C., Paulino, T. C., Yamanaka, A. B., Novotny, R., ... & 

Palafox, N. A. (2017b). Epidemiology of areca (betel) nut use in the Mariana Islands: 

Findings from the University of Guam/University of Hawaii cancer center partnership 

program. Cancer Epidemiology, 50, 241-246. doi: 10.1016/j.canep.2017.08.006

Pearce, W., Özkula, S. M., Greene, A. K., Teeling, L., Bansard, J. S., Omena, J. J., & Rabello, E. 

T. (2018). Visual cross-platform analysis: Digital methods to research social media 

images. Information, Communication & Society, 1-20. 

doi:10.1080/1369118X.2018.1486871

Radzikowski, J., Stefanidis, A., Jacobsen, K. H., Croitoru, A., Crooks, A., & Delamater, P. L. 

(2016). The measles vaccination narrative in Twitter: A quantitative analysis. JMIR 

Public Health and Surveillance, 2, e1-e1. doi:10.2196/publichealth.5059

Rohel, J. (2017). Empire and the reordering of edibility: Deconstructing betel quid through 

metropolitan discourses of intoxication. Global Food History, 3(2), 150-170. 

doi:10.1080/20549547.2017.1353317

Sarkar, U., Le, G. M., Lyles, C. R., Ramo, D., Linos, E., & Bibbins-Domingo, K. (2018). Using 

social media to target cancer prevention in young adults: Viewpoint. Journal of Medical 

Internet Research, 20, e203. doi:10.2196/jmir.8882

Shah, S. M. A., Merchant, A. T., Luby, S. P., & Chotani, R. A. (2002). Addicted schoolchildren: 

Prevalence and characteristics of areca nut chewers among primary school children in 

Karachi, Pakistan. Journal of Paediatrics and Child Health, 38, 507-510. 

doi:10.1046/J.1440-1754.2002.00040.X

Page 25 of 34

URL: http:/mc.manuscriptcentral.com/lsum eincert@gmail.com

Substance Use and Misuse

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review Only

26

Schrock, A. R. (2015). Communicative affordances of mobile media: Portability, availability, 

locatability, and multimediality. International Journal of Communication, 9. 

https://ijoc.org/index.php/ijoc/article/view/3288

Small, T. A. (2011). What the hashtag? A content analysis of Canadian politics on Twitter. 

Information, Communication & Society, 14, 872-895. doi: 

10.1080/1369118X.2011.554572

Smith, A., & Anderson, M. (2018). Social media use in 2018. Retrieved from 

http://www.pewinternet.org/2018/03/01/social-media-use-in-2018/

Soneji, S., Pierce, J. P., Choi, K., Portnoy, D. B., Margolis, K. A., Stanton, C. A., ... & Sargent, 

J. (2017). Engagement with online tobacco marketing and associations with tobacco 

product use among US youth. Journal of Adolescent Health, 61, 61-69. doi: 

10.1016/j.jadohealth.2017.01.023

Strickland, S. S. (2002). Anthropological perspectives on use of the areca nut. Addiction Biology, 

7, 85-97. doi:10.1080/13556210120091446

Systrom K. (2017). Strengthening our commitment to safety and kindness for 800 million. 

Retrieved from: https://instagram-press.com/blog/2017/09/26/strengthening-our-

commitment-to-safety-and-kindness-for-800-million/

Tiidenberg, K., & Baym, N. K. (2017). Learn it, buy it, work it: Intensive pregnancy on 

Instagram. Social Media+ Society, 3, 1-13. doi: 10.1177/2056305116685108.

TRAI. (2019). Enabling 5G in India. February 22. New Delhi: TRAI. 

https://main.trai.gov.in/sites/default/files/White_Paper_22022019_0.pdf (accessed 

December 14, 2019)

Yoo, W., Yang, J., & Cho, E. (2016). How social media influence college students’ smoking 

Page 26 of 34

URL: http:/mc.manuscriptcentral.com/lsum eincert@gmail.com

Substance Use and Misuse

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

https://dx.doi.org/10.1016%2Fj.jadohealth.2017.01.023
https://instagram-press.com/blog/2017/09/26/strengthening-our-commitment-to-safety-and-kindness-for-800-million/
https://instagram-press.com/blog/2017/09/26/strengthening-our-commitment-to-safety-and-kindness-for-800-million/
https://main.trai.gov.in/sites/default/files/White_Paper_22022019_0.pdf


For Peer Review Only

27

attitudes and intentions. Computers in Human Behavior, 64, 173-182. doi: 

10.1016/j.chb.2016.06.061

Vivienne, S., & Burgess, J. (2013). The remediation of the personal photograph and the politics 

of self-representation in digital storytelling. Journal of Material Culture, 18, 279-298. 

doi: 10.1177/1359183513492080

Williams, S., Malik, A., Chowdhury, S., & Chauhan, S. (2002). Sociocultural aspects of areca 

nut use. Addiction Biology, 7, 147-154. doi:10.1080/135562101200100147

Winstock, A. R. (2013). Areca nut, betel quids, and associated products. In P. M Miller et al., 

(Eds.), Principles of Addiction (Volume 1) (pp. 863–872). San Diego, CA: Elsevier. 

World Health Organization. (2012). Review of areca (betel) nut and tobacco use in the Pacific: A 

technical report. Retrieved from http://www.who.int/iris/handle/10665/206910

Worthy, P. (2018). Top Instagram demographics that matter to social media marketers.

Retrieved from: https://blog.hootsuite.com/instagram-demographics/

Zaman, M. J. (2014). Commentary: No smoke without fire—the continuing menace of the betel 

nut in the world's most vulnerable population. International Journal of Epidemiology, 43, 

1183-1186. doi:10.1093/IJE/DYU069

Zappavigna, M. (2016). Social media photography: Construing subjectivity in Instagram images. 

Visual Communication, 15, 271-292. doi: 10.1177/1470357216643220

Zulli, D. (2018). Capitalizing on the look: Insights into the glance, attention economy, and 

Instagram. Critical Studies in Media Communication, 35(2), 137-150. 

doi:10.1080/15295036.2017.1394582

Page 27 of 34

URL: http:/mc.manuscriptcentral.com/lsum eincert@gmail.com

Substance Use and Misuse

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

https://doi.org/10.1016/j.chb.2016.06.061
http://www.who.int/iris/handle/10665/206910


For Peer Review Only

Table 1. Most prolific co-occurring regional hashtags used in #betelnut

Hashtag Country Frequency Date of first appearance in dataset

paan Bangladesh, India, Pakistan 519 October 28, 2012

pinang Indonesia, Malaysia 361 February 26, 2014

supari India, Pakistan 302 August 30, 2013

adakka India 132 May 18, 2017

buai Papua New Guinea 115 August 2, 2012

pugua Guam 83 October 12, 2011

pan Bangladesh 68 July 17, 2013

sirih Indonesia 33 May 4, 2014

binlang China, Taiwan 32 July 8, 2012

jambe Indonesia 27 April 25, 2015

gua Bangladesh 27 August 22, 2013

adike India 24 August 5, 2013
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Table 2. Edge weights in #betelnut 

Hashtag Pair Weight
betelnut bali 403
betelnut arecanut 375
canggu betelnut 340
myanmar betelnut 251
canggu bali 238
betelnut betel 231
pinang betelnut 208
paan betelnut 202
betelnut betelleaf 166
supari betelnut 140
taiwan betelnut 135
betelnutco betelnut 120
pinang arecanut 114
yangon betelnut 112
myanmar burma 110
betelnut adakka 109
yangon myanmar 109
betelnut areca 96
arecanuts arecanut 95
pinang arecanuts 94
pinang adakka 91
india betelnut 90
arecanut adakka 89
arecanuts adakka 87
betelnutcafe betelnut 81
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Table 3. Degree and eigenvector centrality in #betelnut

Degree Centrality Eigenvector Centrality
Hashtag Degree Hashtag Eigenvector
betelnut 5372 betelnut 1
bali 551 bali 0.116969
paan 518 paan 0.1107
myanmar 445 betel 0.107736
betel 439 myanmar 0.096928
canggu 433 canggu 0.095893
arecanut 369 arecanut 0.095144
betelleaf 331 betelleaf 0.084043
taiwan 315 travel 0.077968
travel 293 taiwan 0.072755
india 252 india 0.063562
indonesia 224 supari 0.060358
supari 221 food 0.058608
food 200 indonesia 0.057392
burma 196 areca 0.053502
yangon 193 burma 0.051631
nature 189 yangon 0.050955
areca 167 nature 0.050108
png 156 tree 0.043608
papuanewguinea 150 pinang 0.043559
pinang 148 png 0.041612
breakfast 138 betelnutcafe 0.041554
tree 136 breakfast 0.041283
betelnutcafe 132 trees 0.040785
foodporn 129 culture 0.040529
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Figure 1. Timeline of monthly Instagram activity and engagement within #betelnut (June 2011 to February 
2019) 

830x614mm (72 x 72 DPI) 
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Figure 2. Geographic regions referenced by regional betel nut terms within #betelnut on Instagram 
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Figure 3. Instagram #betelnut post from an Indonesia cafe 
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Figure 4. Popular and socially-engaged Instagram #betelnut post 
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