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Temporal variability of problem drinking on Twitter 
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ABSTRACT 

Twitter is a micro-blogging application, which is 
commonly used as a way for individuals to main- 
tain social connections. Social scientists have also 
begun using Twitter as a data source for under- 
standing more about human interactions. There 
is very little research about Twitter’s utility for 
monitoring health related attitudes, beliefs and 
behaviors. The purpose of this study was to ex- 
amine the extent to which individuals tweeted 
about problem drinking, and to identify if such 
tweets corresponded with time periods when 
problem drinking was likely to occur. Data from 
this study came from tweets originating in one 
of 9 randomly selected states, one from each of 
the nine census geographies in the US. Twitter’s 
API was used to collect tweets during the month 
of October 2010, and again during the time pe- 
riod surrounding New Year’s Eve 2010. Keywords 
were selected which indicated problem-drinking 
behaviors, and tweets were coded for the pres- 
ence or absence of these keywords. Twitter us- 
ers were most likely to tweet about problem 
drinking on Friday, Saturday and Sunday during 
the hours from 10 pm to 2 am. Tweets originat- 
ing during the New Year’s Eve holiday (0.53%) 
were twice as common when compared to tweets 
during weekends in the month of October (0.34%). 
Twitter may be a valid data source for social sci- 
entists, given that tweets about problem drink- 
ing corresponded with expected time periods of 
actual problem drinking. Furthermore, tweets that 
mention problem drinking may be problematic 
for public health if they establish incorrect nor- 
mative beliefs that such behaviors are accept- 
able and expected. Social norms interventions 
may be an effective tool in correcting mispercep- 
tions related to problem drinking by informing 
Twitter followers that problem drinking behav- 
iors are not normative. 

Keywords: Twitter; Problem Drinking; Temporal 
Variance 

1. INTRODUCTION 

Recent research has called for better integration of theo- 
retical principles to understand online behaviors [1]. Twit- 
ter is a social media application where users communicate 
in brief text posts of 140 characters or less [2], which has 
become increasingly popular [3]. The Theory of Planned 
Behavior (TPB) is a theoretical framework that contextua- 
lizes the relative importance of Twitter content to a beha- 
vior such as problem drinking [4,5]. 

Within the TPB, a normative belief refers to an indivi- 
dual’s perception of a particular behavior, which is influen- 
ced by the judgment of significant others (e.g., friends) 
[5]. Similarly, the subjective norm is an individual’s per- 
ception of social normative pressures, or relevant others’ 
beliefs that such behavior should or should not be enga- 
ged in. The influence on behavior of perceived subjective 
norms depends upon the importance one attributes to each 
relevant other’s opinion and one’s own motivation to com- 
ply. Thus the TPB theorizes that an individual’s behavior 
(e.g., binge drinking) is greatly impacted by one’s percep- 
tion of others, especially those considered important. Tra- 
ditional social networks (e.g., friends, family, peer groups), 
together with emerging social networks (e.g., chat rooms, 
social network sites, and Twitter) both contribute to one’s 
perception of normative behavior and the subsequent for- 
mation of normative beliefs. Tweeters can be considered 
important referents by which followers are making judg- 
ments about the tweeted behavior and gauging their mo- 
tivation to comply, especially given that many Twitter users 
are following to maintain social connections [2,6]. As the 
prevalence of tweets about binge drinking increases, fol- 
lowers are more likely to consider the behavior as norma- 
tive [7]. This type of informal or opportunistic communi- 
cation occurring on Twitter has the potential to shape nor- 
mative attitudes and beliefs related to health behaviors in 
powerful ways [8].  

Research has demonstrated temporal variability with 
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respect to alcohol consumption. Del boca et al. [9] showed 
that weekends are the most common days of the week for 
alcohol consumption and that rates of binge drinking 
almost double over the New Year’s holiday. Mäkelä et al. 
[10] also observed the weekend trend related to consump- 
tion and further demonstrated that alcohol-related deaths 
increased on major drinking holidays. Lemmens and Knib- 
be [11] observed a 70 percent increase in alcohol consump- 
tion during the final two weeks of December, a time pe- 
riod which is marked by two major holidays. These studies 
about the epidemiology of temporal variation of alcohol 
consumption and problem drinking demonstrate a well-es- 
tablished and generally acknowledged social norm of such 
behaviors during weekends and holidays. To date, however, 
no research has explored the extent to which microblog- 
ging tools such as Twitter may work to reinforce alcohol- 
related social norms on weekends and holidays.  

Recently social scientists have begun to use Twitter as 
a research tool in examining various social occurrences. 
Preliminary studies are necessary to establish the validity 
of Twitter as a research tool, by demonstrating that discus- 
sion on Twitter coincides with traditional communication. 
For example, Golder and Macy [12] reported that mood fluc- 
tuations including temporal and seasonal variations broad- 
cast via tweets were consistent with expected patterns. No- 
tably, tweet sentiment was significantly happier on week- 
ends. Whereas these findings are expected and therefore 
do not extend our knowledge of human behavior per se, 
they indicate that Twitter may indeed be an emerging tool 
for monitoring attitudes, beliefs and behaviors. Research 
has yet to explore Twitter’s utility for monitoring or mea- 
suring the health related behavior of its users. The current 
study represents a preliminary attempt to understand the 
temporal variability of tweets related to problem drinking. 
Two primary hypotheses guided this study. First, it was 
predicted that tweets related to problem drinking would 
significantly increase during nighttime hours and on week- 
ends. Second, it was predicted that tweets related to pro- 
blem drinking would significantly increase during the New 
Year’s Eve holiday. 

2. METHOD 

2.1. Sample 

Data for this study came from 5,697,008 tweets genera- 
ted from Twitter users in nine states, randomly selected 
from each of the federal census divisions in the US. Tweets 
from Georgia, Idaho, Indiana, Kansas, Louisiana, Massa- 
chusetts, Mississippi, Oregon, and Pennsylvania comprised 
the study sample. 

Tweets are publicly available and easily accessed through 
Twitter’s Application Programming Interface (API). An API 
is an interface, or a set of rules, that allow one program 
to communicate with and access the resources of another. 

For example Twitter’s API allows other programs to ex- 
tract the content and origin of selected tweets. Using the 
Twitter search API, recent tweets for each state were 
gathered in 2-minute intervals over a 31-day period from 
October 5, 2010 through November 3, 2010, and over 
another 5-day period from December 30, 2010 through 
January 3, 2011. All of the tweets collected during these 
time periods were imported into a database, where they 
were prepared for further statistical analysis with SAS 
software. All non-English tweets were excluded from the 
study sample. 

2.2. Measures 

Tweets were identified that contained words reflective 
of problem drinking (e.g., drunk), not mere mentions of 
alcohol (e.g., beer). A slang compilation by the Big Book 
Bunch group of Alcoholics Anonymous  
(http://www.sober.org/Drunk.html) was used to identify 
commonly used phrases that generally reflect problem 
drinking. The Online Slang Dictionary  
(http://onlineslangdictionary.com) was also used to identi- 
fy additional synonyms by querying the database for the 
word drunk. The resulting terms from these two searches 
are presented in Table 1. The database of tweets was que- 
ried to identify the presence or absence of at least one of 
the terms in each tweet. A value of 1 was assigned to tweets 
that contained at least one of the terms, while a value of 
0 was assigned to tweets that contained none of the terms. 
Tweets that contained references to problem drinking are 
hereafter referred to simply as alcohol-related tweets. Note 
however that, as stated above, they reflect problem drink- 
ing and not mere mentions of alcohol or beer, which 
would have resulted in a coding of 0. 
 

Table 1. Synonyms of drunk. 

Drunk 

Wasted 
Tipsy 

Intoxicated 
Hammered 

Sauced 
Buzzed 
Trashed 

Under the influence 
Blacked out 

Gassed 
Zooted 
Juiced 

Designated driver 
Shit-faced 
Plastered 
Inebriated 
Cock eyed 
Cockeyed 
Shwasted 
Zonked 
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Twitter’s search API geocode parameter was used to 
ensure that tweets originated within the nine randomly 
selected states. The geocode parameter requires latitude, 
longitude, and a radial distance to capture tweets within a 
circular area  
(http://apiwiki.twitter.com/w/page/22554756/Twitter-Sea
rch-API-Method:-search). Codes were generated to ensure 
that a minimum of 90% area coverage for each state was 
achieved. Additionally, the 2000 US Census results were 
consulted to confirm that each state’s top ten most po- 
pulous cities were included in the geocode regions. All of 
this information was used to ascertain longitude and la- 
titude, or the exact location of origin for each tweet. Infor- 
mation related to the time of the tweet, day of the week, 
and the actual text of the tweet, automatically populated 
the specialized database. 

OPEN ACCESS 

2.3. Statistical Analysis 

In testing both hypotheses, chi-square test statistics were 
computed to test the differences in the percentage of al- 

cohol-related tweets, which were compared by time of day, 
day of the week, and between the New Year’s holiday 
and weekend tweets from October 2010. All tweet times 
were adjusted to reflect the local time of the time zone in 
which the tweet was published. 

3. RESULTS 

Figures 1 and 2 address this study’s first hypothesis re- 
lated to the percentage of alcohol related tweets during 
nighttime hours and weekends. Figure 1 displays tweets 
by time of day for the time period from October 5, 2010 
to November 3, 2010. Alcohol-related tweets were most 
common between the hours of 9 PM and 2 AM (p < 
0.0001). Figure 2 shows that Twitter users were most likely 
to tweet alcohol-related content on Friday, Saturday or 
Sunday (p < 0.0001).  

Figures 3 and 4 address this study’s second hypothesis 
related to the comparison of alcohol related tweets during 
the New Year’s holiday. The appropriateness of such a com- 
parison was aided in that 2010-2011 New Year’s holiday 

 

 

Figure 1. Alcohol-related tweets by time of day, October 5, 2010 to November 3, 2010. 
 

 

Figure 2. Alcohol-related tweets by day of the week, October 5, 2010 to November 3, 2010. 
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fell on a weekend. There were a total of 4,727,046 tweets 
from October 5, 2010 to November 3, 2010, 16,046 of 
which were alcohol-related (0.34%). From December 30, 
2010 to January 3, 2011 there were 969,962 tweets and 
5132 (0.53%) were alcohol-related. Figure 3 shows that 
on New Year’s Eve (Friday) and New Year’s Day (Satur- 
day), alcohol-related tweets were significantly higher than 
on similar weekend days during the month of October (p 
< 0.0001). The timing of the alcohol-related tweets in 
relation to the time of day is shown in Figure 4. As the 
New Year is introduced (Sat 12 AM, January 1st, 2011), 
alcohol-related tweets are at their highest level. 

4. DISCUSSION 

The results from this study confirm both study hypo- 
theses and indicate that during historical drinking time 
periods (e.g., nights, weekends, and New Year’s) alcohol 
related tweets were most common. Whereas these findings 
 

 
Figure 3. Alcohol-related tweets from weekends in October, 
2010 and New Year’s Eve, 2010. 

do not extend our understanding of human behavior per 
se, this sort of validity testing of an emerging data source 
provides preliminary confirmation of its potential value 
in monitoring and understanding health behaviors. Had the 
findings from this study been inconsistent with the study 
hypotheses, concerns would have been raised about the 
utility of microblogging and social media content as a 
surveillance tool for social scientists. Other recent validity 
tests of social media sites have further confirmed that in- 
dividuals reporting about alcoholism [13] and depression 
[14,15] on Facebook, indeed, suffer from those conditions. 

The objective of the study being presented here is con- 
sistent with the recent call by Neighbors et al. [20] for re- 
search that evaluates normative influences on drinking. 
While tweets simply mirror expected alcohol related patterns, 
they do so on a grand scale. Whereas social norms and ex- 
pectations have been communicated at a localized level 
in the past (e.g., face to face, telephone, social gathering), 
social media platforms like Twitter now provide users the 
ability to instantly communicate on a global level. This abi- 
lity to communicate one’s alcohol related behavior to large 
groups of people has the ability to further normalize such 
behaviors. For this reason, alcohol-related Twitter commu- 
nications might be of concern to individuals dedicated to 
correcting the misperceptions of alcohol-related social norms, 
which are associated with increased problem drinking [16]. 
Beliefs related to others’ alcohol consumption are strong- 
ly related to alcohol use. Individuals who overestimate 
drinking norms often drink at higher levels than those who 
estimate norms more accurately [21]. Normative beliefs 
are powerful determinants of behavior and serve as a stand- 
ard against which to compare one’s own behavior. In their 
study of college drinkers, Borsari and Carey [21] conclu- 
ded that “the more the student perceives others as drink- 
ing heavily, or approving of heavy use, the higher perso- 
nal consumption will be” (p. 402). Normative beliefs sup- 
portive of alcohol-related behaviors and exaggerated per- 
ceptions of actual peer drinking are serious obstacles in 
curbing problem drinking and subsequent alcohol-related 

 

 

Figure 4. Alcohol-related tweets by time of day from weekends in October, 2010 and New 
Year’s Eve, 2010. 
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problems. Normative influences may be particularly per- 
suasive to adolescent populations. Recent research has de- 
monstrated that adolescents that use social networking 
sites are more likely to use tobacco, alcohol and marijuana 
and 40% report having seen a picture of kids drunk, passed 
out, or using drugs online [22]. Repeated exposures to such 
influences may further perpetuate social norms among 
this age group. 

Whereas the overall percentage of alcohol-related tweets 
in this study was small, the patterns of alcohol-related 
tweets were observed to be in the expected direction. Fur- 
thermore, the actual percentage of individuals that engage 
in problem drinking is low. Nationally, only 5% of adults 
report being heavy drinkers and just 15% report binge 
drinking [17]. In reality it is difficult to speculate on the 
extent to which Tweeters may misreport about their pro- 
blem drinking. Studies of this nature have not yet been 
conducted, but could be the focus of subsequent research. 
On the other hand, while it is challenging to know if pro- 
blem drinking is misreported, twitter research may help 
avoid certain challenges commonly faced by social scien- 
tists such as social desirability response bias, participation 
bias, and others. Additionally, future studies should build 
upon recent work by Paul and Dredze [18] and Prier et al. 
[19] to further explore the frequency of prominent health 
related topics being discussed on Twitter.  

The findings from this study should be interpreted in 
the context of several limitations. Whereas the list of syno- 
nyms for problem drinking was very inclusive of both 
common and uncommon terms, it was not possible to 
determine in this study if the terms were used in a posi- 
tive or negative context. However, a post-hoc review of a 
sample of the Twitter content revealed that most of the 
tweets referencing problem drinking did so in a negative 
context (e.g., “I was so drunk I’m sick”). Related to this, 
it was not possible to determine if tweets were referencing 
independent or unique problem drinking episodes. For 
example, multiple users may tweet about news reports of 
a single celebrity’s problem with drinking. Absent more 
refined metrics, such a scenario could limit Twitter’s uti- 
lity as a tool for monitoring reports of problem drinking. 
Future studies might benefit from more extensive analy- 
ses of the content of alcohol-related tweets, perhaps using 
sentiment analysis as suggested by Savage [8]. Also, while 
a comprehensive list of terms was generated to identify 
alcohol-related related tweets, because of the evolving na- 
ture of slang words it is likely that not every term used to 
identify problem drinking was discovered. In addition, as 
is common in social science studies, there are concerns in 
the current study related to generalizability of the study 
findings. It is noted that the current study’s findings are a 
reflection of tweets from individuals that use Twitter, which 
represent a small, yet rapidly expanding segment of the 
population. 
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