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Abstract
Background: In the last 25 years, rates of waterpipe tobacco smoking have 
sharply increased in the United States and other Western countries. At the same 
time, social media platforms such as Instagram have become a popular way to 
portray content related to waterpipe smoking. Thus, public health researchers 
have become interested in the potential relationship between the portrayal of 
waterpipe smoking on social media and the attitudes of users toward the activity.

Objective: This study aims to examine the portrayal of waterpipe smoking on 
Instagram, a popular social media platform for adults in the U.S.

Methods: A total of 1,000 Instagram posts were analyzed in a quantitative 
content analysis focusing on descriptive engagement frequencies as well as on 
key variables of the framework of the Theory of Reasoned Action (TRA).

Results: Waterpipe smoking was portrayed in a consistently positive manner and 
health risks were rarely mentioned. Of the TRA constructs, a positive attitude 
toward waterpipe smoking was present in the majority of posts, and subjective 
norms were present in more than 20% of posts.

Conclusion: In a content analysis of 1,000 Instagram posts, waterpipe smoking 
was portrayed in a consistently positive manner, often in a context of relaxation 
and fun. Considering the increasing popularity of waterpipe smoking and the lack 
of displayed concern for the known negative health effects, this is an important 
issue for public health practitioners to be aware of and address on Instagram.
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Introduction 
Waterpipe smoking, which is also known as hookah, narghile, 
or shisha smoking, is a method of smoking that involves passing 
tobacco through a waterpipe prior to inhalation [1,2]. Recently, 
studies have confirmed a sharp increase in rates of Waterpipe 
Smoking (WPS) in the United States and other Western countries 
[3-9], especially among young adults [4,10] who are at risk for 
becoming lifelong smokers. Despite the fact that WPS has high 
levels of nicotine absorption [11,12], few waterpipe smokers 
are aware of the long-term health risks [13] associated with the 
activity. For example, in a study among adult U.S. waterpipe 
users, the majority of respondents indicated that WPS was not 
only less harmful, but also less addictive than cigarette smoking 
[14,15], which is a false belief. At the same time that rates of WPS 
have increased, social media platforms such as Instagram have 
become a popular way to portray content related to waterpipe 

smoking. Thus, public health researchers have become interested 
in the potential relationship between the portrayal of waterpipe 
smoking on social media and the willingness of users to try the 
activity.

Instagram, which reached 700 million users in 2017 [16], is the 
second most popular social media platform in the U.S, making 
it an important avenue to share content related to waterpipe 
smoking. Indeed, 53% of users are between the ages of 18 and 
29, which is an age range at high risk for smoking adoption 
and addiction [17]. However, to the authors’ knowledge, to 
date no academic studies have been conducted that examine 
the portrayal of waterpipe smoking on the visual social media 
platform Instagram. Thus, in this study, we aim to answer the 
follow research questions:
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RQ1: How is waterpipe smoking portrayed and represented on 
Instagram?

RQ2: How do users respond to the waterpipe-related posts they 
encounter on Instagram?

RQ3: How are user attitudes and subjective norms related to 
waterpipe smoking expressed on Instagram?

In this study, we aim to apply The Theory of Reasoned Action 
(TRA) to examine the portrayal of waterpipe smoking on 
Instagram. The TRA posits that behavioral intent is influenced by 
two main factors: attitude (i.e. beliefs about the consequences of a 
certain type of behavior) and subjective norms (i.e. the perceived 
expectations/opinions of influential peers). Indeed, studies have 
shown a strong relationship between attitudes and subjective 
norms and the use of waterpipe smoking [18-20]. In similar 
studies, researchers have used the terms “pleasant/unpleasant”, 
“good/bad”, “fun/not fun”, or “healthy/not healthy” to measure 
users’ attitudes, and the concept of how someone thinks people 
who are important to them will feel about waterpipe smoking to 
measure subjective norms [7].

Although no research presently exists which examines the 
portrayal of waterpipe smoking on Instagram, a study found 
that 92% of waterpipe-related YouTube videos are positive 
(pro-waterpipe) in nature [21]. Thus, the following hypothesis is 
proposed:

H1: Instagram posts that are focused on waterpipe smoking are more 
likely to portray the activity in a positive than in a negative light.

Methods
Sample
The present study examined content related to waterpipe 
tobacco smoking on Instagram, a popular social media platform 
where users share photos and videos. In a quantitative content 
analysis, 1,000 Instagram posts were randomly selected from 
a larger sample of Instagram posts using #waterpipe and/
or #hookah in March and April of 2015. The sample size was 
based on current best practices in social media content analysis 
research [22,23]. The data were obtained from Instagram using 
the publically available application programming interface (API). 
For this study, an access token was acquired and the API method 
of tags/search was applied to query all Instagram posts with # 
waterpipe and # hookah. Software was written in the Python 
programming language to download the JSON formatted query 
results, which were subsequently stored in the SQLite database. 
To simplify the analysis, the fields of interest were exported from 
SQLite into a CSV file using the Pandas library (from Python) and 
then the statistics of interest were computed.

Coding instrument
Coding protocols for posts related to the topic of waterpipe 
smoking by Instagram users were developed, tested, and 
implemented for the coding process. For each pin, coders recorded 
the following: the timeframe of the post; the Instagram user’s 
handle (i.e., the username or digital identity); and the number of 
likes and comments. In addition to these characteristics, the posts 

were coded for the type of Instagram medium, the tonality of 
the post, and the presence and frequency of hashtags, mentions, 
and hyperlinks. Finally, each post was coded on the two main 
constructs in the Theory of Reasoned Action (TRA): attitudes and 
subjective norms. 

The type of medium was classified into two categories: photo or 
video. Post tonality was categorized as pro-waterpipe smoking 
(positive), anti-waterpipe smoking (negative), or neutral (not 
approving or disapproving of waterpipe smoking). All posts were 
coded for emotional appeal (pleasure/relaxation, fun, anxiety/
concern, other, or none). “Pleasure” was operationalized as a 
feeling of enjoyment and relief of tension [22], and “fun” was 
operationalized as containing terms of fun and celebration. 
Furthermore, “anxiety” was operationalized as facing a concrete 
danger, and fear/concern was operationalized as facing an 
uncertain and existential threat [23]. The posts were also coded 
for risk representation (nicotine intake, carbon monoxide 
poisoning, secondhand smoke exposure, initialization of cigarette 
smoking, danger of addiction, other, and none), type of venue 
(public/commercial, private, and unknown), as well as type of 
poster (individual or commercial/organization). Finally, all photos 
and captions were coded for the presence of two of the main TRA 
constructs: attitude (i.e., beliefs related to the act of waterpipe 
smoking) and subjective norms (i.e. the perceived expectations/
opinions of influential peers) [7].

Intercoder reliability
Two coders were trained to establish intercoder reliability. The 
first coder coded all of the posts (N=1,000), while the second 
coder coded 10% of the posts (n=100) for the subjective study 
variables. After pre-testing and subsequent revisions of the 
coding protocol, intercoder reliability was assessed with the 
Recall statistical program using Scott’s Pi (24), which was 0.92 
on average. The coefficients were all considered to be reliable. 
Analysis was conducted with Statistical Package for the Social 
Sciences (SPSS), version 22.

Results
RQ1: How is waterpipe smoking portrayed and 
represented on Instagram?
Type of medium: Findings show that 89.5% (n=895) of Instagram 
posts consist of a photo, while 10.5% (n=105) of Instagram posts 
consist of a video (Table 1).

Links to external websites: Only one of the 1,000 posts in the 
sample contained a hyperlink to another website, while 99.9% 
(n=999) of the posts did not contain a hyperlink to another 
website. 

Venue: Of the 1,000 posts, 49.5% (n=495) included a photo that 
was taken in a commercial establishment, such as a waterpipe 
bar, restaurant, or hotel; or a public space such as a beach or 
park, while 13.8% (n=138) included a photo that was taken in a 
private residence. We were unable to determine if the photos in 
the remaining posts [36.7% (n=367)] were taken in a public or a 
private location.
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Type of poster: Of all the Instagram posts in this sample, 56.6% 
(n=566) were posted by individual accounts, while 43.4% (n=434) 
were published by commercial accounts. 

Emotional appeal: Most posts appealed to a sense of pleasure 
and relaxation (93.1%, n=931) based on the primary emotion 
in the overall image conveyed to the coders. The remaining 
images appealed to a sense of fun (2.4%, n=24) or did not 
contain emotional appeal (4.5%, n=45). No fear, anxiety, or 
other negative emotions were detected. Examples for pleasure/
relaxation-focused posts can be found in Figures 1 and 2.

Risk representation: None of the posts (n=0) discussed the health 
risks related to waterpipe smoking. 

Hashtags and mentions: The majority of the posts [95.9% (n=959)] 
contained at least one hashtag, and the range for the number of 
hashtags in posts was 43. The mean number of hashtags for the 
entire sample was 10.60 (SD=9.157), and the median (a better 
measure of central tendency because Instagram metrics are not 
normally distributed) was 7.00. Approximately one fifth of posts 
[21.7% (n=217)] contained at least one mention (a "mention" is 
an Instagram user name), while 78.3% (n=783) mentions. The 
range for the number of mentions was 11. The mean number of 
mentions was 0.50 (SD=1.312). 

Mann-Whitney U tests were run to determine if there were 
differences in hashtag frequencies between posts based on 
the type of Instagram account. Distributions of the hashtag 
frequencies were similar based on visual inspection. Hashtag 
frequencies were statistically significantly different between 
posts originating with a commercial account (Mdn=10.00) and 

posts originating with an individual account (Mdn=6.00), U=94, 
421.500, z=-6.282, p<0.001). In other words, posts by commercial 
entities contained significantly more hashtags than posts by 
individual users. 

An independent sample t-test revealed that the identity of the 
poster was also accompanied by significant differences in terms 
of the frequency of mentions used [commercial (M=0.9, SD=1.74) 
vs. individual (M=0.2, SD=0.75)] with t (554.990)=7.031, p<0.001]. 
Therefore, posts by commercial entities utilized significantly 
more mentions than posts by individual users.

RQ2: How do Instagram users respond to the 
waterpipe posts they encounter on Instagram?
Instagram allows users to interact by “liking” and adding 
comments to posts. In this study, all posts were liked at least 
once, and 60.6% (n=606) of posts received at least one comment. 
The mean number of likes was 38.15 (SD=65.875), and the 
mean number of comments was 2.20 (SD=6.654). However, 
social media engagement variables, including Instagram, are 
not normally distributed, and the median is a more appropriate 
measure of central tendency. The median for the number of 
likes was 22.00, and the median number of comments was 1.00. 
The range for the number of likes was 1,133, and the range for 
the number of comments was 172. Mann-Whitney U tests were 
run to determine if there were differences in like and comment 
frequencies between posts based on the type of Instagram 
account. Distributions of the like and comment frequencies 
were similar based on visual inspection. Like frequencies were 
statistically significantly different between posts originating 
with a commercial account (Mdn=24.00) and posts originating 
with an individual account (Mdn=22.00), U=109,986.000, z=-
2.836, p=005. There were no significant differences in comment 
frequencies between posts based on the type of account. Thus, it 
was clear that Instagram posts by commercial entities were liked 
significantly more frequently than Instagram posts by individuals 
were liked.

RQ3: How were attitudes and subjective norms 
related to waterpipe smoking represented in 
Instagram posts?
Users’ attitudes towards waterpipe smoking were positive, and 
WPS was portrayed as good, fun, or healthy in 94.9% (n=949) of 
the posts. In contrast, subjective norms, which were measured 
as expressed approval of waterpipe smoking by those close to 
the poster, did not appear often in the sample: 13.0% (n=130) 
mentioned approval, while 0.2% (n=2) mentioned disapproval, 
and 86.8 (n=868) of the Instagram posts did not display either 
approval or disapproval. 

Chi-square tests showed that the percentage of posts which 
mentioned waterpipe smoking as “good” (attitude) differed 
by Instagram poster identity. For example, individual posters 
expressed more positive attitude toward waterpipe smoking 
than commercial users: X2 (1)=3.965, p=0.046 (Figure 3). In 
addition, Chi-square tests also revealed that the percentage of 
posts which mentioned the approval of waterpipe smoking by 
other users (subjective norms) differed by Instagram poster 

Variables n (%)
Type of medium

Photo
Video

895 (89.5)
105 (10.5)

Links to external websites
Yes
No

999 (99.99)
1 (0.001)

Venue
Commercial

Private
Undetermined

495 (49.5)
138 (13.8)
367 (36.7)

Emotional appeal
Sense of pleasure/relaxation

Sense of fun
Not contain emotional appeal

931 (93.1)
24 (2.4)
45 (4.5)

Risk representation
Yes
No

0 (0)
1000 (100)

Hashtags
Yes
No

959 (95.9)
41  (4.1)

Mentions
Yes
No

217 (21.7)
783 (78.3)

Table 1 How is waterpipe smoking portrayed and represented on 
Instagram (n=1000).
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Example Instagram post of: Emotional appeal: pleasure, relaxation.Figure 1

Example Instagram post of: Positive attitude: Individual user.Figure 2

identity. For example, individual posters expressed more positive 
subjective norms toward waterpipe smoking than commercial 
users expressed: X2 (1)=21.660, p<0.001.

H1: Waterpipe focused Instagram posts are 
more likely to portray waterpipe smoking in a 
positive light than in a negative light 
Post tonality: Tonality was consistently positive toward WPS; 
indeed, 96.6% (n=966) of posts were pro-waterpipe smoking, 

and only one post displayed anti-waterpipe smoking sentiment. 
The remaining 3.3% (n=33) of posts were neutral in tone. Thus, 
findings support our hypothesis that Instagram posts focused on 
WPS were more likely to portray waterpipe smoking in a positive 
light than in a negative light.

Discussion and Conclusion
Findings showed that the majority of waterpipe-related Instagram 
posts portrayed waterpipe smoking in a positive light.  This result 
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was similar to findings on other social media platforms: Pinterest 
[25], Twitter [26,27], and Tumblr [28]. In this way, the portrayal 
of WPS on Instagram resembles the portrayal of smoking in the 
movies before the general surgeon launched a nationwide anti-
smoking campaign [29]. Indeed, social media may be the new, 
powerful medium for smoking advertisement, which may lead to 
increased rates of WPS use in adolescents [30]. Considering the 
potential of social media to both attract audiences and spread 
information quickly, the presence of waterpipe-focused posts on 
Instagram cannot be ignored by researchers in the area of public 
health. Also, Instagram may be used promote smoking cessation 
program. One study on Facebook found that one out of three 
young adults expressed their interest in using Facebook to quit 
smoking [31].

In addition to the positive portrayal of WPS on Instagram, 
results indicate that Instagram is becoming a popular advertising 
platform for WPS. For example, in our study, we found that 
56.6% of the images were posted by individual and, commerical 
sources, while 43.4% were posted by businesses or organizations. 
In a similar study conducted on Pinterest, 5.6%, and 22.1% of 
images were posted by individual, commercial, respectively, 
while 72.3% could not be categorized as [25]. In addition, results 
demonstrated that commercial users’ posts received more likes 
than individual users’ posts. This is concerning because these 
commercial posts are basically advertisements that promote 
waterpipe use without any mention of potential risks or negative 
effects. Since studies have shown there is a significant positive 
relationship between cigarette smoking and smoking initiation 
as well as smoking continuation [32], waterpipe advertisements 
may affect waterpipe smoking initiation and/or continuation.

Waterpipe smoking is a social event. it often occurs in group 
settings at home or in “waterpipe/hookah bars”. Arab American 
smokers view smoking waterpipe as a chance to socialize with 
friends and family members [33] and this is becoming the case with 
other population and age groups as well. Strong social addiction 
for WPS has been established in previous studies, and may 

contribute to the poor quitting rate among waterpipe smokers 
[34]. Findings from the current study reflect this phenomenon: 
out of the 1,000 photos in this sample, 49.5% appeared to be 
taken in a commercial place such as a waterpipe bar, while only 
13.8% appeared to be located in private residences (in 36.7% 
of the posts, the type of location was not easily determined). 
Posts were also analyzed according to the emotional appeal 

Emotional appeal: aesthetic.Figure 4

Emotional appeal: none.Figure 5

Emotional appeal: humor.Figure 3
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represented in the posts; 93.1% appeared to have a sense of 
pleasure/relaxation, while 2.4% displayed a sense of fun–both 
are emotions usually congruent with outgoing and socialization 
events. A similar finding was reported on Pinterest, where most 
of the images appealed to a sense of pleasure, relaxation, beauty, 
and aesthetic (Figure 4) [25].

A common misconception about waterpipe smoking is that it is 
a safer and healthier alternative to other tobacco products [35]. 
This misconception was reflected in the current study: None of 
the waterpipe-themed Instagram posts included any information 
on the documented health risks of waterpipe smoking (Figure 
5). In addition, 96.6% of the 1,000 posts analyzed in the study 
were pro-waterpipe smoking, 3.3% were neutral in tone, and 
only 0.1% of the posts were anti-waterpipe smoking. Guidry et 
al. reported in their study on Pinterest that 98.9% (791 out of 
800) of the images did not address the health risks of waterpipe 
smoking [25]. These findings are consistent with the findings in 
the available literature demonstrating that waterpipe smoking 
is perceived as less of a health and addiction risk than regular 
cigarette smoking [10,36].

When considering the Theory of Reasoned Action (TRA) constructs, 
more than 90% of the posts mention a positive attitude toward 

waterpipe smoking–waterpipe smoking is fun, good or healthy. 
A majority of the posts reflect a sense of satisfaction with the 
experience of waterpipe smoking. Subjective norm–the concept 
that people important to oneself will approve of waterpipe 
smoking–was mentioned less frequently, but was still present 
in more than 20% of the Instagram posts. These TRA constructs 
can successfully modify intentions to use the waterpipe if the 
direction of the construct changes. The fact that individual users 
mention TRA constructs more frequently than commercial users 
provides hope that individual waterpipe users may be open to 
conversations based on attitudes and subjective norms. 

Finally, to date, public health practitioners have not used 
Instagram to disseminate factual information to users about 
the risks of waterpipe smoking. Conversations about waterpipe 
smoking are taking place on social media-listening to these 
conversations and participating as well as providing leadership in 
them is an important step in educating the growing population of 
waterpipe users about the health risks of this practice.
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