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Abstract: The online social media such as Facebook, Twitter and YouTube has been used extensively during disaster
and emergency situation. Despite the advantages offered by these services on supplying information in vague situation
by citizen, we raised the issue of spreading misinformation on Twitter by using retweets. Accordingly, in this study,
we conduct a user survey (n = 133) to investigate what is the user’s action towards spread message in Twitter, and why
user decide to perform retweet on the spread message. As the result of the factor analyses, we extracted 3 factors on
user’s action towards spread message which are: 1) Desire to spread the retweet messages as it is considered important,
2) Mark the retweet messages as favorite using Twitter “Favorite” function, and 3) Search for further information about
the content of the retweet messages. Then, we further analyze why user decides to perform retweet. The results reveal
that user has desire to spread the message which they think is important and the reason why they retweet it is because
of the need to retweet, interesting tweet content and the tweet user. The results presented in this paper provide an
understanding on user behavior of information diffusion, with the aim to reduce the spread of misinformation using
Twitter during emergency situation.
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1. Introduction

The utilization of social media by public and organization dur-
ing disaster and emergency situation is not new. One of the first
example of events covered by public or “citizen reporter” us-
ing Flickr and Wikipedia occurred during the 2005 7/7 London
Bombings [1]. The social media is a platform for citizen to gen-
erate and disseminate information because they are the real first
respondents in the event and able to reach those around them for
help [2]. The use of social media is beneficial during emergen-
cies as it allows instant transmission of messages to a broad au-
dience range and therefore can contribute to the public’s aware-
ness and help responders to gain accurate picture of the situa-
tion happened [3]. The key characteristics of social media as re-
ported in Ref. [4] are participation, connectedness, conversation,
openness and community. There are several studies in the liter-
ature reporting and discuss the effectiveness of social media on
supplying information during disaster such as during Victorian
bushfire [3], Haiti Earthquake [5], The Great East Japan Earth-
quake [1], [6], [7], and Hurricane Sandy [8]. In Japan, it is re-
ported that the amount of tweets on the day of the March 2011
Tohoku earthquake was 1.8 times larger than usual [7]. Although
information provide by citizen in social media proved useful in
coordinating humanitarian relief, information overload raise an
issue to be concern. Therefore, several studies in the literature
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point to information credibility as one of the greatest problems
with social media use during emergencies [4], [6], [9], [10], [11].
Another issues arise with the use of social media during disaster
is the spread of misinformation. There were several studies indi-
cate the potential of social media on misinformation and rumor
transmission in emergencies [8], [11], [12], [13].

Although there were many research studies focusing on the so-
cial media use in emergency domain have been reported, only lit-
tle work focused on how to reduce misinformation from spread-
ing through social media. Few research studies were made based
on a psychological viewpoint which examines the relationship
between ambiguity, anxiety, importance, distance and feelings
with rumor transmission and crisis information sharing behav-
ior in disaster situation [12], [14], [15], [16], [17]. Recent study
also highlight the need to investigate user behavior towards cri-
sis information and reveals the relationship between user‘s feel-
ing and information sharing behavior during emergencies [14].
Moreover, research by Ref. [5] also indicates that the emotional
state of the citizens affects texting behavior as one of the issues
raised in social media use for crisis management during 2010
Haiti Earthquake. The community involvement, citizen partici-
pation and social computing can leads to successful emergency
preparedness and management [2].

Thus, our research is motivated by the need to understand
the user behavior of information diffusion focusing on Twitter
retweet function as a spreading medium in Twitter. Accord-
ingly, our aim of the study is towards reducing misinformation
transmission using social media, focusing on the citizen who has
no official role and wants to know what happen and wants to
help, and who may or may not directly affected in disaster on
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spreading disaster-related information behavior. Therefore, to un-
derstand individual behavior relating to rumor transmission, we
study the nature of human rumor spreading behavior from psy-
chology background.

Despite the benefits of social media in event reporting, we
raised our concern on inaccurate information diffusion issue, or in
this paper, we refer it as misinformation spreading in Twitter dur-
ing emergencies. To accomplish this aim, we conduct a survey to
investigate one action after they read retweet message, and if they
have the desire to perform retweet, what factors contribute to user
decision-making on whether to spread information using retweet
in Twitter. Although this is our preliminary study analysis, the
findings of this paper will help to understand user‘s behavior and
decision making towards spread message. In this paper, the terms
misinformation or inaccurate information and rumor are used in-
terchangeably.

The rest of the paper is organized as follows. Section 2 ex-
plains the social media and Twitter usage within the emergency
management domain and rumor transmission issue in disaster sit-
uations. Next, in Section 3, we explain the research method and
analyses. We elaborate our result and findings in Section 4. Sec-
tion 5 presents the discussion of the research. Finally, we describe
our limitation and future work plan in Section 6 and we conclude
our work in Section 7.

2. Background of the Study

2.1 The Social Media in Emergency Management Informa-
tion System

The United Nations Office for Disaster Risk Reduction
(UNISDR) defined crisis or an emergency as “A threatening con-

dition that requires urgent action” [18]. Emergency management
is a continuous process that group individual and communities to
manage hazards in comprehensive and coordinated ways to re-
duce the impact of the hazards [19]. Meanwhile, disaster com-
munication, as part of the emergency management highlight three
important element needed when dealing with immediate response
with real incident which are speed, rhythm, and trust [20]. There
are four phases of Emergency Management Information System
(EMIS) which are: mitigation, preparedness, response and recov-
ery [21].

In recent years, several studies focused on the utilization
of social media for mass collaboration in response and res-
cue for emergency management professional during emergen-
cies [4], [8], [9]. White et al. [4] state that social media is ben-
eficial during emergency for preparation for and response to it.
Information from citizen via social media proved to be useful
especially in area level in coordinating humanitarian relief after
2010 Haiti earthquake [5]. Compared to Facebook, Twitter was
listed as the top form of social media to gather disaster-related in-
formation after 2011 The Great East Japan Earthquake [7], [22].
The amount of tweets on the day of the earthquake was 1.8 times
larger than usual [1]. In disaster, social media has been used ex-
tensively because of the availability to connect people outside and
inside the affected areas. During 2012 Hurricane Sandy, the US
government used Twitter for information exchange with citizen
in disaster-related preparation, response and recovery stage [10].

Twitter act as a news media for people to get information rather
than for social purpose [23]. According to Ref. [21], citizen sup-
plying information by photos for example is crucially helpful in
response phase. Information dissemination activities are crucial
for disaster preparation, warning response and recovery, as citi-
zen around is the real “first responders” to reach out those affected
people around them for aid purpose [2]. Disaster situation can de-
velop a shared sense of danger and fate, which leading to solidar-
ity and selfless acts to help others even amongst strangers [24].
One of the user’s motivations for using social media during dis-
aster is because of the desire to help [1]. With the ability as a
platform for everyone to speak their mind and shared information
with freedom, social media is an important information system
tool during emergency. Thus, in our research, we set our focus on
the response phase in emergency management cycle, where it is
crucial to reduce the transmission of misinformation at this stage
so that proper action can be taken to reduce disaster impact.

2.2 Misinformation Transmission in Twitter
Twitter, a microblogging service emerged since 2006 and re-

cently, there are more than 241 million active users monthly with
500 million tweets are sent per day [25]. Several reasons on why
people depend on social media during emergency are because of
convenience, prior experience, mass sending ability and time and
cost effective [1], [4]. An analysis done proved that the tweet
frequencies from mobile phone in Japan were dominant just af-
ter the great Japan earthquake compared to the normal situation
before the disaster happened [26]. Furthermore, a survey done
by Ref. [7] shows most of the respondents, 39.1% agreed Twit-
ter is their most important medium for obtaining information on
the day of the Great East Japan Earthquake and to understand
Fukushima nuclear accident in Japan.

However, information overload may cause misinformation
from creep in and transmitting in vague situation because as
noted by Ref. [7], the centrality of mass media increases as the
ambiguity in social environment increases. Previous studies by
Refs. [8], [13] state that Twitter is also a medium to spread ru-
mors and fake news during disaster. In Twitter, retweet function
encourage instant information sharing to broad number of audi-
ence whether to direct or indirect list of followers. According to
Ref. [27], by retweet, one is also validating and engaging with
others because retweet is also a way by which user can be in a
conversation. The one with highest number of retweets is the
most influential person within the specific domain [28].

Misinformation can create a panic situation during disasters
since people are strongly reliant on social media as one of the
most reliable information channel in disaster [6], [11], [13]. Ac-
cording to Ref. [24], research suggests that panic behavior may
occur when lack of resources were presented. In Japan, misin-
formation transmission in Internet captured the government at-
tention as it may lead to other serious problems in the soci-
ety [12], [13]. Misleading information may not only cause delay
in response and rescue effort for emergency professional man-
agement side, but also to the public who wants to know how they
should prepare and react to the ambiguous and vague situation
happened around them.
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However, there is no doubt that social media is also an effective
emergency tool to establish connection with the public, counter
misinformation and verify or counter rumors. Authorities cre-
ate official Twitter account to engage with citizen during 2012
Hurricane Sandy [10] and 2009 Victorian bushfires [3]. More-
over, there is also Twitter account (@IsTwitWrong) created by
the public to criticize and combat fake images spreading around
in Twitter. It shows that Twitter is also a beneficial tool to combat
misinformation from spreading not only for authorities or official
organizations to make announcement or provide information, but
also as a platform for public to voluntarily cooperate and con-
tribute their efforts in reducing fake news from spread widely in
social media.

2.3 Rumor Psychology
According to DiFonzo and Bordia [29], rumor can be defined

as:
“Unverified and instrumentally relevant information statements

in circulation that arise in contexts of ambiguity, danger or po-

tential threat and that function to help people make sense and

manage risk.”
The transmission of rumor might happen in any situation, either
in an organization or a nation, and will always be a part of human
history. From sociology view, Shibutani [30] define rumor as a
recurrent form of:
“Communication through which men caught together in an am-

biguous situation attempt to construct a meaningful interpreta-

tion of it by pooling their intellectual resources.”
Rumor is a collective transaction of cognitive and communicative
activity. It is “news” that does not stem from reliable and for-
mal institutional channels [30]. Following the psychology back-
ground, research on rumor transmission started since World War
II where people tend to transmit rumor when they distrust the
news they heard, although official statement from government has
been made on the issue [17]. The increasing use of social media
nowadays allows rumor and inaccurate information to dissemi-
nate widely in a short period of time. According to Shibutani [30],
rumor is generated if the demand of news is high, but the in-
formation supply is low. If the supply and demand of news is
balance, then the rumors disappeared. From the psychological
literature, there are five variables involve in rumor transmission:
uncertainty, importance or outcome-relevant involvement, lack of
control, anxiety and belief [29].

There are three phases in rumor life cycle, which are: gener-
ation, evaluation/belief and transmission [29]. Rumor is gener-
ated in times of uncertainty and anxiety regarding topics of high
importance. Next, if the rumor is reasonable, it will get widely
spread in transmission phase. Rumor spreading is temporary, it
usually happen aftermath the disaster, and last for certain time
before the spread start to decrease. Among other social network
services, Twitter act more as a news media because it is less “so-
cial” than other online social media [23]. We agreed with Kwak
et al. [23] to view Twitter as citizen news media because Twit-
ter usually have the trending topics and users usually talk about
timely topics. With the characteristics of Twitter as fast and wide
spread “word-of-mouth” (WOM) news media [23], and a place

where everybody has power to share their thought [25], Twitter
can become a speedy informal channel for rumor spreading. In a
different study, based on the numerical analysis done by Ref. [31],
several misinformation tweet spread after 2011 Tohoku Earth-
quake got high number of retweet by users. Consequently, if the
inaccurate information is widely circulated, it may influence peo-
ple to change their belief and opinion [12].

Accordingly, due to the rise issue of misinformation diffusion
in social media, we tend to focus on the transmission phase in
the rumor life cycle, and for the first step, we conduct a survey
to understand how user reacts with spread message they read in
Twitter and the reason why they want to continue spreading it to
others. The following section describes the questionnaire design
and the research method used for the survey and analyses.

3. Research Method

3.1 The Questionnaire Design
The questionnaire developed in Japanese language with 48

question items is designed in three parts with 7-likert scale an-
swer. The questionnaire developed basis from analysis of related
research on misinformation spreading issue and retweet messages
in Twitter during disaster [31], [32] followed by discussion with
several active Twitter users to understand individual retweeting
behavior in Twitter. However, since the main purpose of this
questionnaire is to understand one retweeting behavior, we de-
sign the questionnaire considering all possibilities of actions user
will take towards retweet messages, together with Twitter func-
tions and tweets such as “Favorite” function and the availability
of URL link. Since we did not mention the case of disaster situa-
tion to respondents during the survey, the survey asked questions
regarding retweeting behavior in ordinary situation to get an idea
of user behavior towards spread messages which could lead to
the spread of misinformation during disaster. The first part re-
lated to the questions of whether one sees retweet messages and
take any action on it or not. Meanwhile, the second part related to
the questions of user’s possible actions such as the use of favorite
function, URL access and others. The third part of the questions
related to the questions of whether one perform retweet or not, on
the spread message.

Likert scale is commonly used in questionnaire to obtain re-
spondents degree of agreement with a statement [33]. We also
collect respondent’s demographic information on their Twitter us-
age and basic information such as gender, age, and faculty for the
survey. In this survey, our focus is to measure one action and de-
cision making after they read the spread message (the message
that has been retweeted by others). In Twitter, we can view tweet
that has been retweeted by our following list although we do not
follow the original tweet creator.

As described in the previous section, our focus in this research
is on the rumor transmission phase, instead of rumor generating
or evaluation phase in the rumor life cycle. Therefore, we focus
our investigation on what makes user decide to perform retweet
on the spread message, or in Twitter, the retweet message that has
been retweeted by others and circulated. For example, user B saw
retweet message that was retweeted by user A, although user B
do not “follow” user X (the original tweet author) directly. In this
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Fig. 1 The questionnaire design.

questionnaire, we investigate user B action and decision making
he/she want to perform retweet or not towards the spread mes-
sage from their Twitter timeline. Figure 1 illustrates the design
of the questionnaire used in this study. Our subject should have
a Twitter account and is a Twitter user. We exclude incomplete
questionnaire answered from the analyses.

3.2 The Demographic Information
We conducted a survey on 10 and 11 December, 2012 with to-

tal number of respondents, 133 students from Iwate Prefectural
University, Japan. The respondents consisted of 94 male, and 39
female with mean age = 20.5. They are given approximately 20
minutes to answer all questions and explanation on the survey
purpose and Twitter terms use in the questionnaire are described.
All respondents are Twitter users from Japan and most of them,
67.7% use Twitter for more than 5 times per day and 37.6% of
them have the number of current tweets up to 10,000 until the
particular survey date. Thus, we can say that most of the respon-
dents in this survey are active Twitter users. More than half of
our respondents used Twitter before and on March 2011. How-
ever, we do not distinguish respondents who are affected directly
or not on 3/11 disaster in this survey, as long as they have Twitter
account and utilized it.

3.3 The Analysis Method
We conducted factor analysis for this survey to confirm the fac-

tors on user’s actions and decision making towards spread mes-
sages statistically. We want to analyze the factors contributing to
what makes people decide to retweet, and what action user will
take after they read spread messages. Therefore, for the analysis
part, we perform Exploratory Factor Analysis (EFA) with maxi-
mum likelihood method using SPSS. Factor Analysis is a data re-
duction technique to group a large set of intercorrelated variables
under a small set of underlying variables called factor. Cronbach
alpha is the most commonly used of reliability test to measure the
internal consistency of the answers. We eliminate question items
that have problems with ceiling and floor effect, low communal-
ities, Cronbach alpha value, and questions that are not indicate
positive actions user shall take towards retweet messages. Thus,

out of 48 question items, only 28 question items remain for the
analyses. Next, to enhance the reliability of EFA result obtained,
we performed Confirmatory Factor Analysis (CFA) to confirm
the initial model of EFA provides a good fit to the data. Struc-
tural Equation Modeling (SEM) is a confirmatory technique used
to validate a model with three highest variable loadings for each
factor. The following section describes our previous and present
work analyses findings.

4. Result and Findings

In this section, we described our factor analyses findings. The
first analysis phase findings, which is stated as previous work
findings are reported in our previous papers [34], [35]. The fac-
tors found in previous work lead us to conduct the second analysis
phase which is the new findings in this paper. First, in Section 4.1,
we discuss the overview of the previous work. The factors found
in previous work are the user‘s action towards the retweet mes-
sages. Next, in Sections 4.2 and 4.3, we discuss the results of
the factor analyses which are the user‘s reason on spreading the
retweet messages. In Section 4.2, we discuss the result of EFA for
the second analysis phase. In Section 4.3, we discuss the CFA re-
sult for the factors found in EFA for the second analysis. Finally,
we described the overall model of user’s action and decision mak-
ing of retweet in Section 5.

4.1 User’s Action Factors
We conduct the analyses on two phases. For the first phase, we

analyze all question items from part two and three regarding user
action and decision making after they read retweet message from
their Twitter timeline. The research question for the first analysis
phase is:
“What is the user’s action after they read the retweet messages?.”
From the 48 question items in the questionnaire, we exclude ques-
tions that have problems with ceiling and floor effect, low com-
munalities, Cronbach alpha value during reliability test in factor
analysis, and questions that do not indicate positive action user
will take towards retweet message. As a result of the EFA, 3 fac-
tors derived from 28 question items. The 3 factors were explained
by 52.415% (Cumulative) as a total. The cumulative value de-
scribes how much the factors explain all the question items. For
the reliability measure, the Cronbach’s coefficient alpha of each
factor subscale factor 1, factor 2 and factor 3 are .930, .862, and
.787 respectively.

We identified the factors as reported in Refs. [34], [35] as the
factors related to user’s action towards retweet messages as fol-
lows:
Factor 1: Desire to spread the retweet messages as it is con-
sidered important.
This factor consists of 21 items regarding user willingness to take
action towards the retweet messages by retweet it to their fol-
lowers, if they think the message is important to be spread. The
message could be positive, negative thing, call for action, “Please
RT” messages or with the presence of URL link.
Factor 2: Mark the retweet messages as favorite using Twitter
“Favorite” function.
This factor consists of 3 items related to user’s decision to use
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the Twitter favorite function (star symbol) to mark the retweet
messages as favorite.
Factor 3: Search for further information about the content of
the retweet messages.
This factor consists of 4 items related to user’s action to make
further reading if their interest sprung on the message content or
about the tweet author.

Next, in order to verify the 3 factors found in EFA, we conduct
CFA using SEM diagram. As a result, we found that the overall
fit of the model was acceptable with values as follows: Goodness
of Fit Index (GFI) = .950, Comparative Fit Index (CFI) = .981,
RMSEA = .057. The model is a close fit model by the criteria
of GFI and CFI above .90 and RMSEA value below .08. Thus,
it verified the validity of the 3 factors on user’s action towards
retweet messages. The factor findings from the analysis high-
lighted the first factor, which is: Desire to spread the retweet
messages as it is considered important, as the most important
factor of user‘s decision making towards retweet messages [35].
Because the first factor indicate user‘s action to spread, it is im-
portant to further investigate what is the reason of this behavior
which may lead to misinformation spread.

Based on the findings from this analysis, we conduct the sec-
ond analysis phase to investigate why user have the desire to
spread the retweet messages and thus continue the information
flowing in Twitter. We further analyze 21 question items on the
first factor from the first analysis: Desire to spread the retweet
messages as it is considered important. Thus, the research
question for the second analysis is:
“Why does a user want to spread a retweet message?,” if they
choose to further retweet the message. In this paper, we empha-
size our result for the second analysis phase. The next section
presents our EFA and CFA result for the analyses.

4.2 The Exploratory Factor Analysis (EFA) Result
We perform EFA with 21 question items grouped from the first

factor: Desire to spread the retweet messages as it is consid-
ered important on previous work findings. Table 1 shows the
descriptive statistics with mean and standard deviation values for
all question items analyzed. The original question items in the
survey were developed in Japanese language. In this paper, we
provide the question items in English translation as presented in
Table 1. The Cronbach’s alpha value for all items is .930.

However, out of 21 question items analyzed, there are 2 ques-
tions (question 5 and 8) with low communalities and 2 questions
(question 24 and 9) problem with Cronbach alpha value during
the reliability test in EFA. Thus, we exclude these 4 questions
and therefore, only 17 question items remained for the second
phase analysis. We conduct EFA for these 17 items and as a re-
sult, we found 3 factors derived. The 3 factors were explained by
61.854% (Cumulative) as a total. The cumulative value describes
how much the factors explain all the question items. It usually
requires value of more than 60%. For the reliability measure, the
Cronbach’s coefficient alpha of each factor subscale factor 1, fac-
tor 2 and factor 3 are .875, .875, and .765 respectively. For the
reliability test, the value of .70 and above is acceptable in most of
the social science research. Table 2 shows the factor loadings for

Table 1 Descriptive statistics of the question items.
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Table 2 The Factor Pattern Matrix.

each factor.
We identified the factors as the factors related to user’s decision

making to perform retweet on the spread message as follows:
Factor 1: Need to retweet.
This factor consists of 8 items regarding although user do not
know the details of the message, if they think it is important to
be spread, related to their situation, tweet from official account or
reliable author, negative tweet or from trusted source, they will
retweet.
Factor 2: Interesting tweet content.
This factor consists of 6 items related to user’s desire to perform
retweet because of the retweet message content. The message
could contain joke/fun and positive tweet, call to action and mes-
sages that capture user interest.
Factor 3: Tweet user.
This factor consists of 3 items related to user’s decision to retweet
after checking who has retweeted it, check the original tweet au-
thor and followers.

4.3 The Confirmatory Factor Analysis (CFA) Result
From the EFA result, we conduct CFA with 17 question items

to confirm the initial factor from EFA provide good fit to the data.
SEM is a statistical modeling technique used to establish relation-
ship among variables. It describes the relationship between a set
of observed dependent variables (factor indicators) with a set of
continuous latent variables (factors) [36]. We made SEM diagram
with 3 highest factor loadings for each factor. Thus, for the SEM
model, we got the values as follows: Goodness of Fit Index (GFI)
= .924, Comparative Fit Index (CFI) = .940, RMSEA = .087. For
GFI and CFI, the value of .90 and above indicates good model fit
of the data [37]. Meanwhile, for the Badness of Fit, the RMSEA
value between .05–.08 indicate acceptable fit model. Figure 2
shows the initial SEM diagram.

However, since our initial model has RMSEA value of more
than .08, which is not an acceptable model, we revise the model

Fig. 2 The initial SEM diagram.

Fig. 3 The improved SEM diagram.

details and we used modification index to determine whether we
need to add or remove any problem path in SEM diagram. Then,
we discovered that the question item number 40 from factor 3 has
a problem where it is highly correlated with both factor 2 and 3.
Thus, we eliminate question item 40 from the SEM diagram be-
cause of the problem with the question that may affect our model
acceptance.

Hence, the overall fit of this model turns out to be acceptable
with values as follows: GFI = .949, CFI = .964, RMSEA = .072.
Therefore, it verified the validity of the 3 factors and our model is
an acceptable fit model of the data. Figure 3 illustrates the SEM
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diagram for these 3 factors: need to retweet, interesting tweet
content and tweet user.

5. Discussion

Based on our first analysis, we extracted 3 factors on user’s
action after they read the retweet messages, which are:
1) Desire to spread the retweet messages as it is considered im-
portant.
2) Mark the retweet messages as favorite using Twitter “Favorite”
function.
3) Search for further information about the content of the retweet
messages.
These results help us to understand factors on user’s action after
they read the retweet messages, which are whether they have the
desire to perform retweet, or mark the messages as “favorite” or
decide to search for further information regarding the messages
content, to verify the retweet content. The first and second factors
will lead people to believe and to transmit the information. The
problem is if it is inaccurate information, these actions will lead
to the circulating of misinformation to public. While the third
factor, search for further information after read the retweet mes-
sages, this kind of action will help to reduce the spread of inaccu-
rate information because we will try to validate the information
with other sources, or even checked with other tweets from the
author. Thus, from the factor analysis of the first phase, we have
confirmed the factors of the user’s action into 3 kind of action:
desire to retweet, using favorite function and retweet or not, and
search for further information without retweeting it.

Then, we further conduct the second analysis phase to extend
our findings on why user makes decision to perform retweet if
they have the desire to forward the spread message to their fol-
lowers. As a result of the factor analyses, we extracted another
3 factors related to why user makes decision to perform retweet,
and therefore continue to spread the retweet message, which are:
1) Need to retweet.
2) Interesting tweet content.
3) Tweet user.
The findings from second analyses provided an insight to under-
stand factors influencing one decision to perform retweet. The
first factor, “need to retweet” explained why users are more likely
to retweet messages that they evaluate as important and they want
to spread it, including credible tweets from official account or
trusted source, but not only limited to that, also retweeted mes-
sages that related to their situation or negative tweets. The sec-
ond factor, “interesting tweet content” explained one desire to
perform retweet because of the message content that captured
their interest, whether it is a joke, fun, positive kind of tweets
or call to action tweets. The third factor, which is the “tweet
user” explained the other side instead of the messages content,
which is the factor of Twitter user, including the original author,
the following and followers, which refers to people related to
the retweeted messages, that influenced one decision to continue
retweeting it or not. Based on these findings, we can see that
the first two factors impacted people reasons to perform retweet
is because of the content of the spread messages. However, the
one who create and who retweeted the messages also play roles

Fig. 4 Summary of the findings.

influencing people decision to perform retweet.
In this paper, we extend our result on user’s action towards

retweet messages, and conduct factor analyses to showed what
factors contribute to reason on why people have desire to perform
retweet. We summarized our summary of findings in Fig. 4.

As a result of the factor analyses on the first phase, in order
to answer what action user will take towards the retweet mes-
sages they read, we extracted 3 factors which indicate the action
of retweeting, mark as favorite and retweet/not, and search be-
havior without retweeting it. From these result, we can see the
third factor, which is the act of search before retweet will reduce
the chance of misinformation transmission. Therefore, people
should search for further information after they read any tweets
including the tweets that have been circulating around, because
not all available information is accurate in social media.

Meanwhile, since the first factor indicate the action of perform-
ing retweet, we analyze all question items grouped in the first
factor to extract factors influencing reasons on why people has
desire to retweet for the second analyses. We get another 3 fac-
tors related to user’s reason to perform retweet. The first two
factors related to the content of the retweeted messages while the
third factor surrounding the people related to the tweet. Thus, we
suggest that although the twitter users influenced people retweet
behavior, the most important aspect to be concern is the informa-
tion content. How people perceived the information influenced
whether they want to continue spreading it or not. According to
Ref. [13], there is a need to understand user’s behavior in social
media usage to help minimizing the spread of misinformation.
Based on our survey result, we discovered that the act of search-
ing for further information on the spread messages may reduce
the chance of misinformation from spreading, and the content
of retweet messages influenced people decision to retweet. As
the information itself plays greater role impacting one decision
to retweet, there is a need to investigate what kind of information
people believe and want to transmit, especially during disaster sit-
uation. The findings in this paper also support Ref. [38] analysis
which indicated two main reasons on why user retweet is because
of the tweet’s visibility and position in the Twitter feed, and the
original tweet author who create the tweet.

Our preliminary findings contribute to understand user behav-
ior on information diffusion in ordinary situation, and towards
understanding user behavior of information diffusion in disaster
situation next. Although our questionnaire asked general ques-
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tions on retweeting behavior, we believe our initial model helps
to understand how people react with information sharing. By un-
derstanding how people react with retweeted messages, and what
factors influenced them to retweet, it helps us to understand why
some inaccurate information continue to spread, especially dur-
ing disaster situation.

However, few question items such as question 17, 32, and 30
in “Need to retweet” factor have mean value below 4.0. Previ-
ous study by Tanaka et al. [13] state that in disaster situation, if
user evaluates the tweet as important, they tend to transmit it al-
though it is a rumor. Since our questionnaire design for ordinary
situation, user evaluation might be different between ordinary and
disaster situation. We will investigate further about this difference
in the future.

In other work, Macskassy et al. [39] proposed 4 models to de-
scribe individual retweet behavior such as “General,” “Recent,”
“Topic” and “Profile.” In our study, we extract three factors on
why people choose to retweet; “Need to retweet,” “Interesting
tweet content” and “Tweet user.” Our question items for these
factors covered the general ideas of the four models proposed.
However, for the two models, “Topic” and “Profile” model, com-
pared to our factor definition of the “Interesting tweet content”
and “Tweet user” factor, we ask questions on types of retweet
messages content and Twitter user regardless of the similarity on
topic-of-interest on tweets or profile of a user with the other. For
example, in Macskassy [39] study, for “Topic” model, they in-
vestigate whether a person is likely to retweet tweet of their own
interest or not, while our questions falls under “Interesting tweet
content” factor refers to any kind of retweeted message content
that attract user’s attention and interest that makes them feel trig-
ger to retweet.

6. Limitations and Future Topics

As this paper present our preliminary study findings, we dis-
covered several problems in the questionnaire survey. The orig-
inal questionnaire developed with 48 question items, however,
many question items need to be eliminated from the analysis be-
cause of the statistical problem. Moreover, this survey may have
limited generalizability because of the single region sample of
student used for the survey. However, we control our respondents
for those who are Twitter user only and most of our respondents
are active Twitter users. Another limitation of our questionnaire
is it designed to investigate one action and retweeting behavior in
ordinary situation.

Thus, we plan to improve the questionnaire by removing
the problem question items and add more questions related to
retweeting behavior in disaster situation using scientific method
such as brainstorming and KJ method. Next, we will conduct the
survey with greater number of subjects for various groups. Since
the questionnaire used in current survey covers retweeting behav-
ior in general, we plan to conduct survey setting using real tweets
spreading during the disaster in our future work. Align with our
motivation on misinformation transmission issue during disaster;
we will focus on retweeting behavior in emergency situation in
the next survey.

7. Conclusion

This paper presented results of the factors related to user’s ac-
tion and decision making towards spread messages in Twitter.
With the aim towards reducing misinformation from spreading
in social media, first, we conduct a user survey as a preliminary
study to understand user’s behavior of information diffusion us-
ing retweet function in ordinary situation. The following conclu-
sions can be made: 1) User’s act of searching for more informa-
tion after they read spread messages by verifying the information
from other sources before they retweet may leads to reducing
misinformation spread, and 2) The content of the retweet mes-
sages and how people perceived information influenced people to
continue retweeting the information or not. Misinformation will
never completely disappear, however, by understanding on how
people act towards the spread messages contribute to understand
people information sharing behavior, with the aim towards reduc-
ing misinformation spread, especially in emergency situation.
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