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Mobile instant messaging (MIM) applications have an exceptionally large number of users worldwide. Businesses and
organizations are attracted to their capabilities, making them the apps of choice for the formation of virtual groups and
communities. While this development is plausible, there are possibly some overlooked disadvantages. One of them is
technostress, a phenomenon caused by employees who are unable to cope with the use of communication and infor-
mation technologies for work management. Unfortunately, the existing knowledge on technostress is ill-equipped to
tackle this phenomenon because it ismore occupiedwith information compared to communication overload; the latter
is more relevant to MIM applications. No scale has been specifically developed to measure communication overload,
especially in the context of MIM. This article develops such a scale, comprised of 19 items in five dimensions. The scale
was validated based on expert reviews and refined through feedback in a survey of 200MBA student respondents. The
scale enables academics to link communication overload to mental health concepts and allows practitioners to mea-
sure employees' communication overload. The lattermeasurement would enable appropriate interventions and appro-
priate policies to be developed. These interventions and policies could be useful to manage technostress in the
workplace.
Keywords:
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1. Introduction

Mobile instant messaging (MIM) shares some similarities with text mes-
saging and instant messaging technologies. MIM is similar to text messag-
ing because both allow users to compose and send a brief electronic
message, image, video, or sound content between two or more mobile
phones (Wu, Lu, Gong, & Gupta, 2017). However, in terms of the network
used to relay the messages or images, MIM is more similar to instant mes-
saging (Viber, 2018). While text messaging relies on the phone network,
MIM uses the Internet to achieve the same outcome. Instant messaging
users are confined to their desktops and notebooks. In contrast, MIM
users are mobile because they can access the applications from anywhere
using their mobile phones. Among the most popular MIM applications are
WhatsApp, WeChat, and Telegram, downloadable from the Apple, Google,
and Windows App Stores.

MIM applications have attracted a substantial number of users world-
wide due to the advantages over the older SMS communication method
and previous versions of instant messaging applications, which are mostly
personal computer (PC)-based. According to Statista (2018a), WhatsApp
had 1.5 billion users around theworld in December 2017.Malaysia demon-
strates the second-highest use of WhatsApp, with a reported population
share of 68% (Statista, 2018b). There are several reasons for its popularity.
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While this development is plausible, there are possible disadvantages
that businesses and organizations may have overlooked. In South Korea,
there are concerns that the use of technology has infringed on employees'
time outside of office hours (Guardian, 2016). InMalaysia,many employers
use MIM randomly to communicate with their employees outside office
hours; this led to one trade union proposing that the government develop
legislation to ban such practices (World of Buzz, 2018). If these develop-
ments went unchecked, the employees might experience technostress. It
is a situation where people have difficulty coping with technology such as
MIM (Tarafdar, Tu, Ragu-Nathan, & Ragu-Nathan, 2007).

While the existing knowledge of technostress is extensive (Nisafani,
Kiely, & Mahony, 2020), most of the studies and scales for measuring the
phenomenon (Tarafdar et al., 2007; Chandra, Shirish, & Srivastava, 2019;
Tarafdar, Cooper, & Stich, 2019 were developed for large enterprise sys-
tems. Consequently, very fewwere conducted onmobile or communication
technologies such as smartphones and tablets (Hung, Chen, & Lin, 2015),
despite its increasing application in the workplace (Cui, 2016). Even then,
the studies relied on scales developed for enterprise systems ill-fitted for
communication technologies. They are vastly different in terms of how
they were developed and their intended use. Enterprise systems are pur-
posely built software platforms that function to support business processes,
while communication technologies such as MIM is developed as a social
communication tool. As a result, communication overload's
operationalization is still limited (Stephens et al., 2017). Furthermore,
there is no way to gauge the extent of stress that employees experience by
introducing MIM to manage work. Consequently, organizations cannot de-
velop appropriate policies and enact plans to overcome the stress caused by
using the technology.

There are several contributions to this study. The main contribution of
the study is the specialized and dedicated communication overload scale.
Next, the new scale developed will urge academics to view information
and communication overloads as two different constructs, rather than
merely combining them or, worse, using them interchangeably. Further-
more, the scale allows practitioners and policymakers to gauge the level
of stress caused by mobile technologies and instant messaging apps more
accurately.

The remainder of this paper is structured as follows. First, we review the
literature on mobile instant messaging, technostress, communication over-
load, and end with the theoretical framework. Second, we continue with
themethodology for developing the communication overload scale and dis-
cussion on scale development steps. We conclude this study with research
contributions and limitations.

2. Literature review

2.1. Mobile instant messaging

We found MIM to be composed of four main themes: (1) adoption and
continued usage of the application; (2) building customers' relationships
with businesses; (3) security and privacy concerns; and (4) work manage-
ment. TheWeb of Science (WoS) indexed databasewas used for the review.
WoS is a scientific citation indexing service that can only be accessed
through institutional subscription-based services and provides a compre-
hensive citation search function. The papers reviewed were based on key-
words identified from several relevant information sources such as
encyclopedias, dictionaries, thesauri, keywords from previous literature
Table 1
Keyword and search strings.

Database Keywords used

Web of
Science

“mobile instant messaging” OR “mobile instant messaging services” OR
“Mobile Instant Messaging Application*” OR “Mobile Instant Message*”
OR “Mobile Instant Messaging Service*” OR “Mobile Instant
Messenger*” OR “Mobile Messaging Application*”) AND (“WhatsApp”
OR “WeChat” OR “line” OR “telegram” OR “kakaotalk” OR “Viber” OR
“QQ”
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and keywords suggested by WoS (see Table 1.) The search returned 86 ar-
ticles. The papers were then screened using criteria we determined to be
useful to this paper's research question, mainly papers that discussed
MIM's use for managing work. The papers were filtered for publication
years between 2011 to August 2020; this is because the first paper that spe-
cifically mentioned a MIM application as the information technology arti-
fact it studied was published in 2011. In the end, 28 papers were selected
for the use of this study.

The first theme focuses on adopting MIM and its continued usage (Sun
et al., 2017. Kim, Park, Yun, & Kwon, 2017; Gan, 2016). For example,
Yoon, Jeong, and Rolland (2015) reveal that technical characteristics (con-
venience), individual characteristics (computer playfulness), and social in-
fluence (perceived critical mass) factors play an essential role in MIM
adoption. Tseng, Pham, and Cheng (2018) demonstrate in their study that
user loyalty to MIM depends on the ability to satisfy three needs (compe-
tency, autonomy, and relatedness) of the user. More recently, a study
based in South America analyzed MIM user feedback and identified four
types of values the users realized from MIM use: maintaining and strength-
ening relationships; improving role performance; emotional support; and
entertainment and fun (Cruz-Cárdenas et al., 2019). The present study pro-
poses a conceptual model of consumer value creation as it applies to MIM.

The second theme considers how the application allows businesses to
build relationships with customers (Marino & Lo Presti, 2018;
Padmavathy, Lee, Pattusamy, Dey, & Swapana, 2018; Vazquez, Dennis, &
Zhang, 2017). Padmavathy et al. (2018) found that users choose MIM
due to its ability to send and receivemessages, create groups and post infor-
mation, and enable video and voice calls for interactions. These functions
increase the reputation of MIM apps in social interactions, and at the
same time, satisfy users who prefer to bridge relationships, create bonding,
and maintain relationships in virtual communities. Research by Vazquez
et al. (2017) demonstrates that the perception of a channel or app as
media-rich can lead to feelings of involvement. A study by Lee and Gan
(2020) examined the relationship of the intrinsic factors: para-social inter-
action (PSI), impulse buying tendency (IBT), normative evaluation (NE),
positive affect (PA) with the urge to buy impulsively (UB) during the pur-
chase interaction with the sellers on mobile instant messaging, and found
that IBT, NE, and PA positively related to the consumers' urge to buy by
interacting with the sellers on MIM.

The third theme of the study focuses on howMIM's use affects users' se-
curity and privacy (Siddiqui, Najam, Saeed, & Touheed, 2017; Wang, Ma,
Luo, & Gao, 2018). Research by Wang et al. (2018) proposed Elliptic
Curve Cryptosystem secure instant messaging to meet the requirements of
protecting the received data. Siddiqui et al. (2017) found that some instant
messaging applications are extremely secure, such as WhatsApp and Viber.
However, apps such as ooVoo, Telegram, QQ, Facebook Messenger, and
Mo + are not as secure and do not provide full privacy. A paper studied
the dynamics that influence users' self-disclosure behavior on a MIM app
(Ma, Ding, Zhang, & Zhang, 2020). Hayes, Cappa, and An Le-Khac (2020)
found that mobile apps, such as MIM, both consumers and organizations,
are susceptible to excessive app developers' excessive data collection. This
undesired data collection happens despite the existing permissions and pri-
vacy policies being in place. The authors assert that studies on this practice
are still limited. They further suggest a comprehensive approach for miti-
gating privacy violation issues, and improper use of data by apps are stud-
ied more extensively.

The fourth theme of study comprises a few studies that focus on MIM's
use for managing work; these have a positive outlook on the technology ar-
tifact. For example,Mahatanankoon (2016) asserts thatMIMhas a vital role
in enhancing workgroups' memory and, eventually, groups' effectiveness.
Cui (2016) identified four workplace interaction modes throughMIM: gen-
eral information exchange, experience articulation; technical support; and
sympathetic companionship. While these studies are timely, none of the ar-
ticles reviewed focused on looking at its usage's negative implications. Inap-
propriately employed technologies can lead to stress among users (Chandra
et al., 2019).
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2.2. Technostress and communication overload

Technostress can be defined as an adaptation problem faced by an indi-
vidual when that person cannot cope with, or get used to, ICTs (Tarafdar
et al., 2007). It can also be understood as a negative link between people
and technologies. The negative link can be psychological or physical
(Mayank and Amarjit, 2015). For example, the high usage of technology,
such asmobile apps, formanagingwork in today's organization has contrib-
uted to users' technostress problem (Mak, Nickerson, & Sim, 2018; Hung
et al., 2015). Research by Tarafdar et al. (2007) found that technostress
has lowered productivity, job satisfaction, and decreased user commitment.
An important concept highlighted in the technostress study is overload.
Work overload, which is caused by work that exceeds an individual's capa-
bility or skill level (Moore, 2000), has been identified as one of the stressors
in technostress.

One of the most important concepts related to technostress is technol-
ogy overload (Karr-Wisniewski& Lu, 2010). It consists of three dimensions:
information, communication, and system features (Karr-Wisniewski & Lu,
2010). Currently, most overload studies focus on information overload.
This happens when people are exposed to more information than they
can handle, that is, more than what they can process at a certain point in
time (Lee, Son,&Kim, 2016). One study suggests that information overload
can influence students' participation and cognitive processing levels in on-
line discussions (Chen, Pedersen,&Murphy, 2012). Another study suggests
that mobile technologies have helped ease information overload by
“spreading the load” over more people (Allen & Shoard, 2005).

A lesser number of studies have been dedicated to communication over-
load (Lehman &Miller, 2020). This overload occurs when communication
messages received by users exceed their capacity to either manage or cor-
rectly interpret the meaning of the messages, or both (Marques & Batista,
2017). One study suggests that communication overload can create prob-
lems for librarians when it detracts them from assisting their users compe-
tently (Burns & Bossaller, 2012). Another study suggests that
communication overload can affect job satisfaction, depending on organi-
zational identification (Cho, Ramgolam, Schaefer, & Sandlin, 2011). De-
spite these studies, communication overload has been under-
conceptualized. One possible cause is the tendency to combine communica-
tion with information overload (Lee et al., 2016).

There is an urgent and immediate need to develop a specific scale to
measure communication overload separately from information overload.
Modern organizations are increasingly relying on smaller, simpler, and
nimbler technologies such as smartphones, tablets, and MIM apps for
work-related communication (Cui, 2016; Mahatanankoon, 2016). Because
almost all users are already familiar with the technologies in the social con-
text, they do not detest nor resist their usage in the workplace (Yoon et al.,
2015). Hence, using the existing scales for mobile phone usage in the work-
place, such as Hung et al. (2015), may not capture the actual stress caused
by the technologies as they are primarily used for communication. There-
fore, a specific scale tomeasure communication overload is needed, consid-
ering the usage increase of mobile technologies such as smartphones and
MIM apps in the workplace.

One of the most prominent studies to conceptualize the communication
overload concept is that of Stephens et al. (2017). Using the Q-method to
capture the subjective perspectives of people who experienced communica-
tion overload, they have conceptualized it into the following seven forma-
tive dimensions.
• Compromising message quality;
• Having many distractions;

• Using many ICTs;
• Feeling responsible to respond;
• Feeling pressured to make decisions;
• Being overwhelmed with information; and
• Piling up of messages.

However, these dimensions are still conceptual. Although the re-
searchers have proposed dimensions and their items, they still need to be
tested for validity and reliability. This paper aims to address this concern
3

by presenting structured dimensions and items that were adequately tested
for validity and reliability.

2.3. Theoretical framework: the communicative affordances of mobile
technology

Affordance is the relational perception and use of objects in particular
ways by an actor or a set of actors (Gibson, 1986). A single object could
serve different purposes for different people; these different uses are the ob-
jects' affordances. Taking notes and printing signatures are different uses
afforded by using a pen. Affordances exist separately from, but are activated
by, perception (Schmidt, 2007). Individuals interpret affordances by per-
ceiving different uses, but they do not create affordances through percep-
tion. Gibson (1986) considers the ability to see in one's environment to be
automatically linked with the perception of utility. However, Gaver
(1991) suggests that “hidden affordances” exist that are not perceived by
the use of objects. Norman (1999) similarly distinguishes between
“affordances” and “perceived affordances.” Later studies, driven to describe
how particular technologies shape social action, began to describe “social
affordances” (Bradner, 2001; Wellman et al., 2003). Social affordances
were also described as the ability of communication technologies' intrinsic
properties to affect their adoption and use (Boase, 2008). The continued use
of technologies would draw particular affordances. Gaver (1996) suggests
that individuals are exploring and predicting the results of technology
use. Most studies on affordances are placed in human communication re-
search and have investigated both perception and outcomes of affordances.

Affordances are thought to exist in the interaction between an individu-
al's subjective perception of utility and the objective qualities of technology.
Thus, a relational perspective on affordances is also emphasized (Leonardi,
2013;Majchrzak, Faraj, Kane,&Azad, 2013; Treem& Leonardi, 2012). Ac-
cording toMajchrzak et al. (2013), affordances are potentiality activated by
certain groups rather than technology's innate capabilities. As a result,
affordances are useful to describe how technology alters communicative
practices (Vitak & Ellison, 2012).

Mobile technologies such as MIM have provided users with four com-
municative affordances: portability, availability, locatability, and
multimeadiality (Schrock, 2015). Portability refers to the size and weight
of the mobile devices that allow users to carry them wherever they are
going. It can also refer to the technology's ability to allow users to perform
many things at one time, such as reading their emails and posting Instagram
pictures. Availability may be interpreted as a combination of multiplexity,
direct contact, and increased frequency. In contrast, increased frequency
is the increasing amount of communication, usually through frequent
short bursts (Schrock, 2015).

On the other hand, locatability refers to the device's ability to enable
users to be located wherever they are. This ability enables users to hold im-
promptu meetings that could scale up to groups or communities. Finally,
multimediality is the multiple media features that exist in today's mobile
devices, such as taking pictures, capturing videos, and recording audios
(Schrock, 2015). This study will be based on these four communicative
affordances.

3. Method: the process of developing the communication overload
scale

In developing the communication overload scale, we adapted the tech-
nique proposed by Moore and Benbasat (1991), Wang, Wang, and Shee
(2007), and Boateng, Neilands, Frongillo, Melgar-Quinonez, and Young
(2018). We chose Moore and Benbasat's technique because many studies
have used it in developing new scales. A search in the Web of Science re-
vealed that 3261 studies had cited their work, where their techniques for
developing new scales were adopted or adapted. Furthermore, their tech-
nique was developed purposely for the domain of information technol-
ogy/systems, especially for the adoption of innovative and emerging
technology. On the other hand, Wang et al.'s (2007) and Boateng et al.'s
(2018) techniques are more recent and better elaborated than Moore and
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Benbasat's (1991). As a result, it provides better guidance in developing and
validating the new communication overload scale. The adapted steps in the
scale development consisted of three phases and seven tasks. The first
phase, item development involves the identification of items and assess-
ment of validity and reliability. The second phase, scale building, involves
administering the survey, while the third phase, scale evaluation, involves
tests of dimensionality, reliability and validity (Boateng et al., 2018).
4. Scale building phases

4.1. The item development phase

The development phase involves two important tasks: domain identifi-
cation and item generation (Boateng et al., 2018). Identification of the do-
main will specify the boundaries of the domain and facilitate item
generation. On the other hand, item generation enables this study to iden-
tify appropriate questions that fit the identified domain. The questions can
be identified through deductive (review of existing scales) or inductive
(focus group discussions) methods.

For this study, the relevant domain is technostress, specifically commu-
nication overload due to the use of MIM at the workplace. In order to relate
to this domain, the communicative affordances of mobile technology
(Schrock, 2015) were chosen as a theoretical framework. It offers a differ-
ent, but nevertheless interesting, perspective on communication technolo-
gies such as MIM. Affordance is not mere functionalities of one
technology. Instead, it represents the objectives one can achieve by using
that particular technology (Alper, 2019). It also represents a newway of ful-
filling one's needs as a human being (Schrock, 2015). For this study, the
MIM application opens a new way of communicating and sharing docu-
ments in organizations that lead to positive and negative consequences.

According to the theory, mobile technologies such as MIM provide four
types of communicative affordances: portability, availability, locatability,
and multimediality. In this study, these affordances act as antecedents of
stress factors (Nisafani et al., 2020). Portability refers to mobile device
users' ability to use it almost anywhere, either at the workplace, home or
while commuting. On the other hand, availability refers to users' ability
to be in “perpetual contact” with, or constant reach by, other users. Mean-
while, locatability refers to the users' ability to be located geographically by
other users, thus allowing easier and faster actions, such as coordination of
activities and surveillance. Lastly, multimediality refers to users' ability to
employ diverse types of media through existing mobile technologies.
They include text, pictures, audio, and videos (Schrock, 2015).

In the next step, we matched the four communicative affordances with
the relevant dimensions of communication overload (Stephens et al.,
2017). These dimensions are the stressors or the factors that cause stress.
As far as possible, we tried to balance the number of dimensions with the
number of affordances. Unfortunately, we found the attempt to be infeasi-
ble. First, the number of dimensions (seven) outnumbers the number of
affordances (four). Second, some dimensions fit logically with certain
affordances compared to others. In other words, some affordances can ac-
cept more than one dimension. As a result, some affordances will have
one dimension, while others have two. Third, some dimensions do not fit
the context of the study. These dimensions were left out of the scale. As a
result, it is impossible to balance the number of dimensions for the scale
to the number of affordances.
Table 2
Communicative Affordances, Communication Overload's Dimension.

Communicative Affordances Communication Overload Dimensions

Portability Immediacy of responses
Availability Accumulation of messages

Multiplicity of MIM-based groups
Locatability Pressure to make decision
Multimediality Overwhelmed by content
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The matching is shown in Table 2. Portability is matched with the im-
mediacy of response because employees' ability to bring the devices any-
where denies them any excuse not to respond to a message concerning
workplace issues. On the other hand, availability is matched with the accu-
mulation ofmessages andMIM-based groups' multiplicity. The technology's
ability to keep the users constantly connected causes them to receive mes-
sages throughout the day, including work-related messages continuously.
This negative impact is made worse by the number of MIM-based groups
to which users belong. It is common for a user to be involved in many
MIM groups in his/her workplace (Omar, Su Mustaffa,& Abu Talib, 2018).

Meanwhile, locatability ismatchedwith the pressure tomake decisions.
The ability of technology to determine the employee's location leaves them
with no option but to be involved in the decision-making process via MIM.
Finally, multimediality is matched with being overwhelmed by content.
The technology's ability to allow many types of files, such as pictures,
audio, videos, and documents to be shared, in addition to the existing mes-
sages, can inundate employees.

In the process, two formative dimensions from Stephens et al. (2017)
were left out: compromisingmessage quality and havingmany distractions.
They were left out because their relevance with MIM's use in the context of
work management is minimal. Compromising message quality does not
present a considerable problem to organizations that use MIM. The nature
of communication in an organization is often interactive. Thus, users can al-
ways seek clarification for vague or murky messages. Meanwhile, having
many distractions is a situation that is not directly and necessarily linked
with the use of MIM for work management. In order to better ascertain
the impact of the technology's use at the workplace on communication
overload, the dimension needs to be directly related to its usage. Conse-
quently, the dimension was left out.

4.2. Assessing the scale's validity and reliability through expert panels

The validity and reliability assessments were conducted to assess
whether the proposed instruments would elicit an accurate description of
communication overload and possess dependability, replicability and con-
sistency virtues (Ruel,Wagner III,&Gillespie, 2016). To conduct the assess-
ment, we sought highly experienced researchers in the field of information
systems. For us, to be an experienced researcher, one must have gone
through the process of refining their work in leading journals in the field
such as MIS Quarterly, Information Systems Research and Journal of Man-
agement Information Systems. Preferably, they have been involved in
reviewing articles submitted to those journals as well. We believe that
this experience would enable them to assess the proposed scale to a high
standard.

After a rigorous search, we obtained assistance from two information
systems (IS) researchers in the Asia-Pacific region. One of them is a senior
academic of a university in Hong Kong, with approximately twenty years
of experience teaching and researching in the field of IS. He also serves as
an associate and senior editor in leading IS journals such as MIS Quarterly,
Information Systems Research, and Information Systems Journal. The other
assessor is a junior academic from a prestigious university in Sydney,
Australia. Although relatively new in the IS field, her resume is remarkable;
her Ph.D. work has been published in leading IS journals such as MIS Quar-
terly and the Journal of the Association for Information Systems (JAIS).

The assessors were asked to perform several tasks that would enhance
the scale's reliability and validity (Ruel et al., 2016). In terms of the scale's
reliability, theywere asked to assess the clarity of the items. Next, theywere
asked to determine the adequacy of the responses for each item. Regarding
the scale's validity, the focus was on assessing its face and content validity
because they were easier to detect through the assessors' experience. For
face validity, they were asked to determine whether the scale measures
the construct intuitively. They must also determine whether the new com-
munication overload scale is adequate and precise for content validity.

The two assessors were unanimous in their verdict of the proposed
scale. They concurred that the new communication overload scale pos-
sesses reliability and validity. They were generally satisfied with the clarity



Table 4
Demographic data: Age.

Age

Frequency Percentage

22 to 29 60 29.6
30 to 37 92 45.3
38 to 44 38 18.7
45 to 55 13 6.4
Total 203 100

Table 5
Demographic data: Position in Company.

Position in company

Frequency Percentage

Entry level/ non-executive 74 36.5
Executive 90 44.3
Manager 32 15.8
Senior manager and above 7 3.4
Total 203 100

Table 6
Demographic data: Types of Industry.

Industry

Frequency Percentage

Banking & finance 27 13.3
Health 8 3.9
Electrical/ electronic 9 4.4
Construction 12 5.9
Import/ export 20 9.9
Oil/ gas 3 1.5
Manufacturing 34 16.7
Accounting 12 5.9
Real estate 5 2.5
Government 24 11.8
Others 49 24.1
Total 203 100

Table 7
Demographic data: Education background.

Education background

Frequency Percentage

SPM/ STPM 26 12.8
Diploma/ Degree 158 77.8
Mater/ PhD 16 7.9
Others 3 1.5
Total 203 100

Table 8
Demographic data: Years of working experience.

Years of working experience

Frequency Percentage

1 to 5 60 29.6
6 to 10 57 28.0
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of the instruments and the adequacy of each item's responses. However,
they did point out grammatical errors on some of the items. They also
agreed that the scale measures the construct while being adequate and pre-
cise intuitively.We addressed the scale based on their feedback before com-
mencing the validity and reliability testing phase.

4.3. Administering the survey

A small-scale surveywas conducted among thosewhowork in organiza-
tions where MIM was used to manage daily tasks like discussions, docu-
ment sharing, and decision-making to test the scale's validity and
reliability. The survey had 200 respondents, most of whom were students
of the Master of Business Administration (MBA) program at the University
of Malaya. They were asked to rate each item from 1 to 5, with 1 being
“strongly disagree” and 5 being “strongly agree.”

The respondents are almost equally represented in terms of gender,
where female slightly outnumbers male (see Table 3). In terms of age, the
highest number of respondents is between 30 and 37, followed by those be-
tween 22 and 29 (see Table 4). Around 50% of the respondents work at the
executive or managerial level in organizations (see Table 5). The highest
number of respondents come from the manufacturing industry, followed
by the banking and financial services and the public sector (see Table 6).
An overwhelming 77.8% of the respondents have undergraduate degrees
or diplomas (see Table 7). Subsequently, most have between 1 and
20 years of working experience (see Table 8) in various industries.

4.4. Items testing

The next step is testing the items in the scale. It involvesfitting the items
to the most appropriate dimension among the five, determining their reli-
ability, and assessing their relationships' strength. The results of the three
analyses are shown in Tables 9, 12, and 13. To test for the scale's validity,
we have applied confirmatory factor analysis. Factor analysis is a technique
that is generally used to reduce many variables into fewer factors. At this
stage, we wanted to reduce the number of items so that only the ones that
fit their respective dimensions remain. Specifically, we applied the princi-
pal component analysis. It is themost commonmethod used by researchers,
whereby the process starts with the extraction of the maximum variance,
which is then loaded into the first factor. This process is repeated for the
second up to the last factor. We “forced” the analysis to terminate after
five components (or dimensions). The Varimax Rotation Method was ap-
plied, as it is also mostly used by researchers.

In order to reach the final dimensions (Table 9), the analysis went
through several steps. First, we chose the factors with Eigenvalues of
more than 1.0 (Hair, Babin, Andersen,& Black, 2018). Second, the cumula-
tive percentage of variance explained must be more than 60% (Hair et al.,
2018). Third, the values of rotated factor loading should be more than
0.50. Fourth, items that load at 0.35 or higher on more than one factor
were removed to avoid difficulty when the factor loading matrix is
interpreted (Hair et al., 2018). Six, in accordance with the communication
overload dimensions that we have developed, we chose the five highest
components in the results.

Table 10 shows the Eigenvalues of the components in the analysis. The
results show that there are seven components with Eigenvalues of more
than 1.0. The combined seven components explain 69.358% of variance.
However, we decided to work with only the first five components as we
were looking for the items that fit the five dimensions in our proposed
Table 3
Demographic data: Gender.

Gender

Frequency Percentage

Male 95 46.8
Female 108 53.2
Total 203 100

10 to 20 70 34.5
21 to 32 16 7.9
Total 203 100
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communication overload scale. Furthermore, the cumulative percentage
of variance is already more than 60% (Hair et al., 2018), and the value-
added to the scale by including two more components is minuscule.
Table 11 shows the PatternMatrix from the Principal Components Analysis.



Table 9
Principal component analysis – pattern matrix.

Component

1 2 3 4 5

co_obc3 0.698
co_obc5 0.677
co_obc2 0.551
co_obc4 0.479
co_ptmd6 0.841
co_ptmd5 0.761
co_ptmd4 0.417
co_mc3 −0.719
co_mc7 −0.599
co_mc8 −0.570
co_ior7 0.747
co_ior2 0.555
co_ior1 0.509
co_ior8 0.478
co_puom5 −0.851
co_puom2 −0.738
co_puom6 −0.645
co_puom4 −0.615
co_puom3 −0.609
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Only the itemswith loadingsmore than 0.50were retained,while the cross-
loading items were removed. Wemanaged to reduce the scale of communi-
cation overload to only 19 items. Specifically, we reduced the immediacy of
Table 10
Total variance matrix.

Component Total Initial Eigenvalues Extraction Sums of
Squared

% of Variance Cumulative % Total % of Variance

1 17.963 46.060 46.060 17.963 46.060
2 2.832 7.262 53.322 2.832 7.262
3 1.518 3.893 57.215 1.518 3.893
4 1.332 3.415 60.630 1.332 3.415
5 1.234 3.165 63.794 1.234 3.165
6 1.151 2.952 66.747
7 1.018 2.611 69.358

Extraction method: principal component analysis.
response (co_ior) from 8 to 4 items; accumulation of messages (co_puom)
from 11 to 5 items; multiplicity of MIM-based groups (co_mc) from 9 to 3
items; pressure to make decisions (co_ptmd) from 6 to 3 items; and
Table 11
Component transformation matrix.

Component 1 2 3 4 5

1 0.516 0.464 0.463 0.399 0.380
2 0.782 −0.494 −0.350 0.086 −0.123
3 −0.177 0.311 −0.658 0.662 −0.033
4 0.287 0.631 −0.133 −0.382 −0.597
5 0.094 0.216 −0.460 −0.499 0.695

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.

Table 12
Cronbach's alpha - reliability analysis.

Component Cronbach's Alpha

Overwhelmed by content 0.895
Pressure to make decision 0.841
Multiplicity of MIM-based groups 0.833
Immediacy of responses 0.848
overwhelmed by content (co_obc) from 5 to 4 items. Additionally, all di-
mensions demonstrate positive factor loadings except for MIM-based
groups' multiplicity and accumulation of messages. The negative factor
loadings suggest that the survey respondents have a dissimilar experience
to the ones suggested in the items. However, the results should not be of
paramount concern as the negative loadings are demonstrated by all the
items in the components, suggesting their convergence and reliability.
These characteristics are more important in determining the scale's
goodness-of-fit.
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Once the items for each dimension has been determined, their reliabil-
ity had to be measured. A reliable scale will consistently reflect the con-
struct that it is measuring. In this study, the reliability of the scale was
measured by the values of Cronbach's alpha. The results of Cronbach's
alpha for each dimension are shown in Table 12. The results suggest that
each dimension's reliability is reasonably good within the range of 0.833
(multiplicity of MIM-based groups) to 0.895 (overwhelmed by content).
The values are also not extremely high (more than 0.9) to suggest that the
items did not force the respondents to answer in a certain way that favors
the research – a phenomenon called “self-fulfilling prophecy”. Hence, the
scale is ready to be used in a comprehensive research study.

For further validation, the five dimensions were analyzed for
multicollinearity, i.e., the dependency of one dimension to another dimen-
sion (Hair et al., 2018). An elevated level of multicollinearity suggests that
the two dimensions are the same, indicating they measure the construct's
same aspect. On the other hand, a low level of multicollinearity suggests
that the two dimensions are significantly different. Consequently, the find-
ings from the variable are more trustworthy. This study tested
multicollinearity using the Component Transformation Matrix (Table 11)
and Pearson product-moment correlation analysis in Table 13. Results
from the Component Transformation Matrix suggest that there is a moder-
ate relationship between the five dimensions. The highest value is 0.782,
while the lowest is 0,86. The results are unsurprising as the dimensions be-
long to a single scale: the communication overload scale.

Meanwhile, the results from the Pearson product-moment correlations
suggest that the relationships between each dimension are significant.
More importantly, they suggest that their relationships, even though signif-
icant, are moderate. The strongest relationship is between the accumula-
tion of messages and the immediacy of response at 0.5111. The weakest
relationship is between the multiplicity of MIM-based groups and
overwhelmed by content at 0.261. Thus, the existence of multicollinearity
in this construct can be confidently discarded.

Further analysis shows that the demographic profiles do not affect the
results of the study. The evidence of their non-effect is shown in
Tables 14, 15 and 16. Table 14 compares the means between gender across
the five dimensions. The results show that there are no significant differ-
ences between gender for pressure to make decisions (significance level
0.216), multiplicity of MIM-based groups (significance level 0.062), imme-
diacy of response (significance level 0.064), and overwhelmed by content
(0.686). The only dimension that shows significant differences between
gender is the accumulation of messages (significance level 0.047). The
same results are also demonstrated by the level of education (Table 15).
The results show that there are no significant differences between diverse
levels of education for pressure to make decisions (significance level
0.601), multiplicity of MIM-based groups (significance level 0.235), imme-
diacy of response (significance level 0.214), and overwhelmed by content
(0.230). The only dimension that shows significant differences between
gender is accumulation of messages (significance level 0.047).

Meanwhile, means comparison between distinct positions in the organi-
zation show slightly different results (Table 16). The results show that there
are no significant differences between position in organization for pressure
to make decisions (significance level 0.218), multiplicity of MIM-based
groups (significance level 0.698) and overwhelmed by content (0.385).
The differences lie in the immediacy of response and accumulation of mes-
sages.While there are no significant differences shownby the immediacy of
response construct between gender and level of education, it shows a
Accumulation of messages 0.883



Table 13
Pearson Product-moment Correlation.

Overwhelmed by Content Pressure to Make Decision Multiplicity of MIM-Based Groups Immediacy of Response Accumulation of Messages

Overwhelmed by Content 1.000
Pressure to Make Decision 0.218** 1.000
Multiplicity of MIM-Based Groups 0.261** 0.438** 1.000
Immediacy of Response 0.492** 0.280** 0.289** 1.000
Accumulation of Messages 0.328** 0.331** 0.356** 0.511** 1.000

Table 14
Means comparison between gender.

Means Comparison Between Gender

Gender N Mean F Sig. (2
tailed)

Total pressure to make decisions Female 108 12.1667 1.142 0.216
Male 95 11.6842

Total multiplicity of MIM-based groups Female 108 12.8333 2.470 0.062
Male 95 12.1684

Total immediacy of response Female 108 12.7315 0.419 0.064
Male 95 12.0842

Total accumulation of messages Female 108 12.3704 1.088 0.047
Male 95 11.6421

Total overwhelmed by content Female 108 12.4722 0.013 0.686
Male 95 12.3263
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significant difference in terms of position in the organization (significance
level 0.016). On the other hand, while there are significant differences
shown by the accumulation of messages construct between gender and
Table 15
Means comparison between the level of education.

Means Comparison Between Level of Education

Mean Square F Sig. (2 tailed)

Total pressure to make decisions Between Group 4.796 0.623 0.601
Within Group 7.703

Total multiplicity of MIM-based groups Between Group 9.133 1.432 0.235
Within Group 6.378

Total immediacy of response Between Group 9.220 1.506 0.214
Within Group 6.121

Total accumulation of messages Between Group 21.296 3.240 0.023
Within Group 6.573

Total overwhelmed by content Between Group 9.411 1.447 0.230
Within Group 6.506

Table 16
Means comparison between position in organization.

Means Comparison Between Position in Organization

Mean Square F Sig. (2 tailed)

Total pressure to make decisions Between Group 11.347 1.492 0.218
Within Group 7.604

Total multiplicity of MIM-based groups Between Group 3.088 0.447 0.698
Within Group 6.469

Total immediacy of response Between Group 20.867 3.510 0.016
Within Group 5.945

Total accumulation of messages Between Group 11.800 1.757 0.157
Within Group 6.716

Total overwhelmed by content Between Group 6.680 1.020 0.385
Within Group 6.547
level of education, it shows no significant difference in terms of position
in organization (significance level 0.157). Since the demographic profiles
do not influence most of the dimensions, we conclude that they are usable
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for assessing the level of communication overload construct in the use of
MIM for work management.
4.5. The final scale of communication overload in the use of MIM for managing
work

The development of the communication overload scale started by iden-
tifying the communicative affordances of mobile technology. The four com-
municative affordances – portability, availability, locatability, and
multimediality –were matched with the relevant communication overload
dimensions. Once they were matched, the proposed instrument for
assessing communication overload was evaluated by two highly experi-
enced experts in conducting information systems research. After refining
the instrument based on their feedback, we proceeded to test the items
for validity and reliability. The tools used for the purpose of item testing in-
clude confirmatory factor analysis (CFA), principal component analysis,
total variance matrix, Cronbach's alpha, component transformation matrix
and Pearson product-moment correlation.

The final scale of communication overload consists of 19 items in five
dimensions. The items for each dimension are almost equivalent. Two of
them are represented by four items (overwhelmed by content and accumu-
lation of messages) and two by three items (pressure to make decisions and
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multiplicity of MIM-based groups). Only one dimension (accumulation of
messages) is represented by five dimensions. The items for each dimension
are illustrated in Table 17.

5. Conclusion

The study develops a scale for measuring communication overload due
to the use of MIM in work management. The development of the scale was
motivated by the lack of suitable alternatives to measure technostress
caused by using MIM apps, despite their increasing uptake for communica-
tion purposes in the workplace. The development went through several
steps. First, the dimensions of communication overload were identified
through the communicative affordances of the mobile technology frame-
work (Schrock, 2015). Second, the dimensions were filled with relevant
and appropriate items. Third, the affordances and their items were assessed
for face validity by expert panels. From their feedback, the items were re-
fined before they were tested through a pilot study. Finally, the responses
were statistically analyzed, and the items were further refined to develop
the definitive version of the communication overload scale.

The study brings several theoretical contributions. The most important
contribution of the study is the specialized and dedicated communication
overload scale. The scale explicitly distinguishes information and
Table 17
Final communication overload scale.

Dimensions Items Author

Overwhelmed by
content

• It frustrates me when I received poorly con-
structed messages through MIM apps.

• It frustrates me when I encountered over-
lapping information through various com-
munication channels.

• When I received messages that provided
inadequate information, I felt that they
increased my workload.

• I received more communication messages
and news from colleagues on MIMs than
what I can process.

Stephens et al.
(2017); Schrock
(2015).

Pressure to make
decisions

• I may use MIM during non-working hours to
make work-related decisions.

• I often try to arrange, schedule, or perform
decision-making activities outside of regular
working hours using MIM.

• The decisions made over MIM have to be as
effective as those made during a face-to-face
meeting.

Stephens et al.
(2017); Schrock
(2015).

Multiplicity of
MIM-based
groups

• Even in a single MIM app such as WhatsApp,
many virtual groups have been formed.

• My work-related group chats are created for
sharing information about specific projects,
departments, or teams.

• I always have multiple group discussions
opened in the MIM at the same time.

Stephens et al.
(2017); Schrock
(2015).

Immediacy of
response

• I feel pressured to react immediately to the
MIM discussion.

• I waste a lot of time responding to MIM
messages that are work-related, but not
directly related to what I need to get done.

• I often feel that I have to send more infor-
mation than I wish to.

• I am expected to respond as soon as possible
to a MIM discussion.

Stephens et al.
(2017); Schrock
(2015).

Accumulation of
messages

• Using MIM, I am able to see other people's
evaluation of information through their
recommendations, comments, liking, or tag-
ging.

• I received all of the information that others
in my department have.

• Using MIM, I am able to see other people's
answers to other people's questions.

• The MIM app even informed me about
others' activities, opinions, or locations.

• I receive all of the information that others
outside of my department have s

Stephens et al.
(2017); Schrock
(2015).
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communication overloads. Furthermore, this scale extends the communica-
tion overload construct by identifying its dimensions and their correspond-
ing items. This development has several implications for academics and
policy/practitioners. For academics, the new scale will urge them to view
information and communication overloads as two different constructs,
rather than to combine them or, worse, using them interchangeably.

Additionally, the scale offers an enhanced and in-depth investigation of
communication overload by expanding the construct with several dimen-
sions, followed by specific items for each. Researchers of technostress are
invited to refine the scale by adopting it in other contexts. They are also
welcomed to test the relationship of communication overload with its im-
pact on employees and inhibitors of technostress (Nisafani et al., 2020).
The scale suggested by this study may also be relevant to policymakers
and practitioners. This scale will allow them to gauge the level of stress
caused by the use of mobile technologies and instant messaging apps
more accurately. The urgency for countermeasures to mitigate and prevent
technostress, especially if it can cause a drop in productivity, should be a
policy priority. The benefits of acting in this capacity wouldmitigate corpo-
rate risk while reducing a stressedworkforce's adverse effects. Additionally,
they will also be able to specify precisely which dimensions of communica-
tion overload affect their employees significantly. As a result, the practi-
tioners and policymakers can formulate and enact interventions to
address their employees' exact problems.

The scale, however, must be used with several caveats. First, the scale
was tested on only 204 respondents. This figure may be inadequate to
some researchers, although we would argue that it is sufficient to develop
an initial scale that requires further testing in other contexts (Hair et al.,
2018). Second, we did not control for types of respondents according to cer-
tain criteria such as age and industry type. As a result, the scale does not
cater for differences in usage between different contexts, such as industries.
However, we believe that the scale is generalizable enough that it can be
used across many contexts. These limitations also present researchers
with opportunities to expand on this research and pave the way for future
communication technologies studies.

Funding sources

This work was supported by the University of Malaya Research Grant
(UMRG) under Grant RP040B - 17HNE. The funder, however, did not par-
ticipate in the design of the study, the collection and analysis of data, and
the writing of the report. In addition, the funder did not influence in any
way the decision to submit the article to this journal for publication.

Authors contribution

All the authors have agreed to submit the paper in its current form. The
work for the paper was divided as follows:
• Shamshul Bahri - co-designed the study and the article; performed the

analysis and wrote the corresponding section.

• Ali Fauzi - co-designed the study, co-performed the data collection and co-
wrote the corresponding section.

• Nur Syazwani Ahmad - co-performed the data collection and co-wrote the
corresponding section.

Declaration of Competing Interest

The authors declare that they have no known competing financial inter-
ests or personal relationships that could have appeared to influence the
work reported in this paper.

References

Allen, D. K., & Shoard, M. (2005). Spreading the load: Mobile information and communica-
tions technologies and their effect on information overload. Information Research, 10(2)
(paper 227).

http://refhub.elsevier.com/S2666-9544(21)00002-8/rf0005
http://refhub.elsevier.com/S2666-9544(21)00002-8/rf0005
http://refhub.elsevier.com/S2666-9544(21)00002-8/rf0005


S. Bahri et al. Digital Business 1 (2020) 100003
Björkdahl, J., & Holmé, M. (2018). Exploiting the control revolution by means of digitalization:
value creation, value capture, and downstream movements. . https://doi.org/10.1093/icc/
dty022 (n.d.).

Boase, J. (2008). Personal networks and the personal communication system. Information,
Communication & Society, 11(4), 490–508. https://doi.org/10.1080/
13691180801999001.

Boateng, G. O., Neilands, T. B., Frongillo, E. A., Melgar-Quinonez, R., & Young, S. L. (2018).
Best practices for developing and validating scales for health, social, and behavioral re-
search: A primer. Frontiers in Public Health. https://doi.org/10.3389/fpubh.2018.00149.

Bradner, E. (2001). Social affordances: Understanding technology-mediated social networks
at work. Paper presented at the CHI 2001 Conference on Human Factors in Computing Sys-
tems, Seattle, WA. https://doi.org/10.1145/634067.634111.

Burns, C. S., & Bossaller, J. (2012). Communication overload: A phenomenological inquiry
into academic reference librarianship. Journal of Documentation, 68(5), 597–617.
https://doi.org/10.1108/00220411211255996.

Cappa, F., Oriani, R., Peruffo, E., & McCarthy, I. (2020). Big data for creating and capturing
value in the digitalized environment: Unpacking the effects of volume, variety, and Ve-
racity on Firm Performance*. Journal of Product Innovation Management, 0(0), 1–19.
https://doi.org/10.1111/jpim.12545.

Chandra, S., Shirish, A., & Srivastava, S. C. (2019). Does technostress inhibit employee inno-
vation? Examining the linear and curvilinear influence of technostress creators.
Communications of the Association for Information Systems, 44, 299–331.

Chen, C. -Y., Pedersen, S., & Murphy, K. L. (2012). The influence of perceived information
overload on student participation and knowledge construction in computer-mediated
communication. Instructional Science, 40(2), 325–349.

Cho, J., Ramgolam, D. I., Schaefer, K. M., & Sandlin, A. N. (2011). The rate and delay in over-
load: An investigation of communication overload and channel synchronicity on identifi-
cation and job satisfaction. Journal of Applied Communication Research, 39, 38–54.

Cruz-Cárdenas, J., Guadalupe-Lanas, J., Zabelina, E., Palacio-Fierro, A., Velín-Fárez, M., &
Staniewski, M. W. (2019). Consumer value creation through WhatsApp use: A qualitative
multimethod approach in a Latin American scenario. Academia Revista Latinoamericana de
Administración, 32(4), 455–471. https://doi.org/10.1108/ARLA-02-2019-0044.

Cui, D. (2016). Beyond “connected presence”: Multimedia mobile instant messaging in close
relationship management. Mobile Media & Communication, 4(1), 19–36https://doi:10.
1177/2050157915583925.

Gan, C. (2016). An empirical analysis of factors influencing continuance intention of mobile
instant messaging in China. Information Development, 32(4), 1109–1119. https://doi.
org/10.1177/0266666915591298.

Gao, L., & Bai, X. (2014). An empirical study on continuance intention of mobile social net-
working services: Integrating IS success model, network externalities and flow theory.
Asia Pacific Journal of Marketing and Logistics, 26(2), 168–189. https://doi.org/10.1108/
APJML-07-2013-0086.

Gaver, W. (1991). Technology affordances. Paper presented at the SIGCHI conference on human
factors in computing systems, New Orleans, LA.

Gaver, W. (1996). Affordances for interaction: The social is material for design. Ecological
Psychology, 82, 111–129. https://doi.org/10.1207/s15326969eco0802_2.

Gibson, J. J. (1986). The ecological approach to visual perception. Hillsdale, NJ: Lawrence
Erlbaum Associates.

Guardian (2016). South Korea cuts 'inhumanely long' 68-hour working week. Retrieved from
https://www.theguardian.com/world/2018/mar/01/south-korea-cuts-inhumanely-
long-68-hour-working-week.

Hair, J. F., Babin, B. J., Andersen, R. E., & Black, W. B. (2018).Multivariate data analysis (8th
ed.). Cengage.

Hayes, D., Cappa, F., & An Le-Khac, N. (2020). An effective approach to Mobile device man-
agement: Security and privacy issues associated with Mobile applications. Digital Business.
https://doi.org/10.1016/j.digbus.2020.100001 In Press(1), 100001.

Hung, W., Chen, K., & Lin, C. (2015). Does the proactive personality mitigate the adverse ef-
fect of technostress on productivity in the mobile environment? Telematics and
Informatics, 32, 143–157.

Karr-Wisniewski, P., & Lu, Y. (2010). When more is too much: Operationalizing and its impact
on worker productivity. Computers in Human Behaviour, 265, 1061–1072. https://doi.org/
10.1016/j.chb.2010.03.008.

Kim, H. R., Park, M., Yun, S., & Kwon, J. (2017). How network externality leads to the success
of mobile instant messaging business? International Journal of Mobile Communications, 15
(2), 144–161. https://doi.org/10.1504/IJMC.2017.082535.

Lee, A. R., Son, S. M., & Kim, K. K. (2016). Information and communication technology over-
load and social networking fatigue: A stress perspective. Computers in Human Behavior, 55,
51–61. https://doi.org/10.1016/j.chb.2015.08.011.

Lee, Y., & Gan, C. (2020). Applications of SOR and para-social interactions (PSI) towards im-
pulse buying: The Malaysian perspective. Journal of Marketing Analytics, 8. https://doi.
org/10.1057/s41270-020-00077-5.

Lehman, A., & Miller, S. J. (2020). A theoretical conversation about responses to information
overload. Communication, 11(8), 379. https://doi.org/10.3390/info11080379.

Leonardi, P. (2013). When does technology use enable network change in organizations? A
comparative study of feature use and shared affordances. MIS Quarterly, 37(3),
749–775. https://doi.org/10.25300/MISQ/2013/37.3.04.

Ma, L., Ding, X., Zhang, X., & Zhang, G. (2020). Mobile users’ self-disclosure behaviour on
wechat: application of social cognitive theory. Mobile Information Systems, 1–13.
https://doi.org/10.1155/2020/8903247.

Mahatanankoon, P. (2016). Enhancing team-based transactive memory systems through mo-
bile instant messaging: A developing country perspective. The Electronic Journal of
Information Systems in Developing Countries, 74(1), 1–12. https://doi.org/10.1002/j.
1681-4835.2016.tb00535.x.

Majchrzak, A., Faraj, S., Kane, G. C., & Azad, B. (2013). The contradictory influence of social
media affordances on online communal knowledge sharing. Journal of Computer-Mediated
Communication, 19(1), 38–55. https://doi.org/10.1111/jcc4.12030.
9

Mak, B., Nickerson, R., & Sim, J. (2018). Mobile technology dependence and mobile
technostress. International Journal of Innovation and Technology Management, 15. https://
doi.org/10.1142/S0219877018500396.

Marino, V., & Lo Presti, L. (2018). Engagement, satisfaction, and customer behavior-based
CRM performance. Journal Service Theory and Practical, 28(5), 682–707.

Marques, R. P. F., & Batista, J. C. L. (Eds.). (2017). Information and communication overload in
the digital age. Hershey: IGI Global.

Mayank, Y., & Amarjit, K. S. (2015). Effects and measures of technostress among librarians in
selected university libraries of Delhi. Library Philosophy and Practice, 1293.

Moore, G., & Benbasat, I. (1991). Development of an instrument to measure the perceptions of
adopting an information technology innovation. Information Systems Research, 2(3),
192–222. https://doi.org/10.1287/isre.2.3.192.

Moore, J. (2000). One road to turnover: An examination of work exhaustion in technology
professionals. MIS Quarterly, 24(1), 141–168. https://doi.org/10.2307/3250982.

Nisafani, A. S., Kiely, G., & Mahony, C. (2020). Workers’ technostress: A review of its causes,
strains, inhibitors, and impacts. Journal of Decision Systems, 1–16. https://doi.org/10.
1080/12460125.2020.1796286.

Norman, D. A. (1999). Affordance, conventions, and design. Interactions, 38–42 May + June.
Omar, N., Su Mustaffa, C., & Abu Talib, Z. (2018). Receiving and responding to WhatsApp of-

ficial group messages among employees: An early interpretation analysis. International
Journal of Engineering & Technology, 7(4.38), 1030https://doi:10.14419/ijet.v7i4.38.
27633.

Padmavathy, C., Lee, S., Pattusamy, M., Dey, M. K., & Swapana, M. (2018). The role of per-
ceived benefits and personality traits on mobile instant messaging users’ responses. Asia
Pacific Journal of Marketing and Logistics, 30(5), 1277–1293. https://doi.org/10.1108/
APJML-07-2017-0136.

Ruel, E., Wagner, W., III, & Gillespie, B. (2016). The quality of measurement: reliability and
validity. The practice of survey research (pp. 78–100). SAGE Publications, Inchttps://
www-doi.org/10.4135/9781483391700.

Schmidt, R. C. (2007). Scaffolds for social meaning. Ecological Psychology, 19(2), 137–151.
https://doi.org/10.1080/10407410701332064.

Schrock, A. R. (2015). Communicative affordances of mobile media: Portability, availability,
locatability, and multimediality. International Journal of Communication, 9, 1229–1246.

Siddiqui, F. A., Najam, M. A., Saeed, M., & Touheed, N. (2017). Is our privacy being compro-
mised as we speak? Eavesdropper’s heaven or a nightmare? A study of mobile voice over
internet protocol (mVoIP) and instant messaging (IM) applications. International Journal
of Computer Science and Network Security, 17(10), 119–123.

Statista (2018a). Number of monthly active WhatsApp users worldwide from April 2013 to
December 2017 (in millions). Retrieved from https://www.statista.com/statistics/
260819/number-of-monthly-active-whatsapp-users/.

Statista (2018b). Share of population in selected countries who are active WhatsApp users as
of 3rd quarter 2017. Retrieved from https://www.statista.com/statistics/291540/
mobile-internet-user-whatsapp/.

Stephens, K. K., Mandhana, D. M., Kim, J. H. J., Li, X., Glowacki, E. M., & Cruz, I. (2017).
Reconceptualizing communication overload and building a theoretical foundation.
Communication Theory, 27(3), 269–289. https://doi.org/10.1111/comt.12116.

Sun, Y., Liu, D., Chen, S., Wu, X., Shen, X. -L., & Zhang, X. (2017). Understanding users'
switching behavior of mobile instant messaging applications: An empirical study from
the perspective of push-pull-mooring framework. Computers in Human Behavior, 75,
727–738. https://doi.org/10.1016/j.chb.2017.06.014.

Sutikno, T., Handayani, L., Stiawan, D., Riyadi, M. A., & Subroto, I. M. I. (2016). WhatsApp,
Viber and telegram: Which is the best instant messaging? International Journal of
Electrical and Computer Engineering, 6(3), 909–914. https://doi.org/10.11591/ijece.v6i3.
10271.

Tarafdar, M., Cooper, C. L., & Stich, J. F. (2019). The technostress trifecta: Techno eustress,
techno distress, and design: Theoretical directions and an agenda for research.
Information Systems Journal, 29(1), 6–42.

Tarafdar, M., Tu, Q., Ragu-Nathan, B. S., & Ragu-Nathan, T. S. (2007). The impact of
technostress on role stress and productivity. Journal of Management Information Systems,
24(1), 301–328. https://doi.org/10.2753/MIS0742-1222240109.

Treem, J., & Leonardi, P. (2012). Social media use in organizations: Exploring the affordances
of visibility, editability, persistence and association. Communication Yearbook, 36,
143–189. https://doi.org/10.2139/ssrn.2129853.

Tseng, F. C., Pham, T. T. L. P., & Cheng, T. C. E. (2018). Enhancing customer loyalty to mobile
instant messaging: Perspectives of network effect and self-determination theories.
Telematics and Informatics, 35(5), 1133–1143. https://doi.org/10.1016/j.tele.2018.01.
011.

Vazquez, D., Dennis, C., & Zhang, Y. (2017). Understanding the effect of smart retail brand-
consumer communications via mobile instant messaging (MIM) – An empirical study in
the Chinese context. Computers in Human Behavior, 77, 425–436. https://doi.org/10.
1016/j.chb.2017.08.018.

Viber (2018). Viber features. Retrieved from https://www.viber.com/features/.
Vitak, J., & Ellison, N. B. (2012). There is a network out there you might as well tap: Exploring

the benefits of and barriers to exchanging informational and support-based resources on
Facebook. New Media & Society, 15(2), 243–259. https://doi.org/10.1177/
1461444812451566.

Wang, Y., Wang, H., & Shee, D. Y. (2007). Measuring e-learning systems success in an organi-
zational context: Scale development and validation. Computers in Human Behavior, 23,
1792–1808. https://doi.org/10.1016/j.chb.2005.10.006.

Wang, Z., Ma, Z., Luo, S., & Gao, H. (2018). Enhanced instant message security and privacy
protection scheme for mobile social network systems. IEEE Access, 6, 13706–13715.
https://doi.org/10.1109/ACCESS.2018.2813432.

Wellman, B., Quan-Haase, A., Boase, J., Chen, W., Hampton, K., Díaz, I., & Miyata, K. (2003).
The social affordances of the Internet for networked individualism. Journal of Computer-
Mediated Communication, 8(3). https://doi.org/10.1111/j.1083-6101.2003.tb00216.x/
abstract.

https://doi.org/10.1093/icc/dty022
https://doi.org/10.1093/icc/dty022
https://doi.org/10.1080/13691180801999001
https://doi.org/10.1080/13691180801999001
https://doi.org/10.3389/fpubh.2018.00149
https://doi.org/10.1145/634067.634111
https://doi.org/10.1108/00220411211255996
https://doi.org/10.1111/jpim.12545
http://refhub.elsevier.com/S2666-9544(21)00002-8/rf0050
http://refhub.elsevier.com/S2666-9544(21)00002-8/rf0050
http://refhub.elsevier.com/S2666-9544(21)00002-8/rf0050
http://refhub.elsevier.com/S2666-9544(21)00002-8/rf0055
http://refhub.elsevier.com/S2666-9544(21)00002-8/rf0055
http://refhub.elsevier.com/S2666-9544(21)00002-8/rf0055
http://refhub.elsevier.com/S2666-9544(21)00002-8/rf0060
http://refhub.elsevier.com/S2666-9544(21)00002-8/rf0060
http://refhub.elsevier.com/S2666-9544(21)00002-8/rf0060
https://doi.org/10.1108/ARLA-02-2019-0044
https://doi.org/10.1177/2050157915583925
https://doi.org/10.1177/2050157915583925
https://doi.org/10.1177/0266666915591298
https://doi.org/10.1177/0266666915591298
https://doi.org/10.1108/APJML-07-2013-0086
https://doi.org/10.1108/APJML-07-2013-0086
http://refhub.elsevier.com/S2666-9544(21)00002-8/rf0085
http://refhub.elsevier.com/S2666-9544(21)00002-8/rf0085
https://doi.org/10.1207/s15326969eco0802_2
http://refhub.elsevier.com/S2666-9544(21)00002-8/rf0095
http://refhub.elsevier.com/S2666-9544(21)00002-8/rf0095
https://www.theguardian.com/world/2018/mar/01/south-korea-cuts-inhumanely-long-68-hour-working-week
https://www.theguardian.com/world/2018/mar/01/south-korea-cuts-inhumanely-long-68-hour-working-week
http://refhub.elsevier.com/S2666-9544(21)00002-8/rf0105
http://refhub.elsevier.com/S2666-9544(21)00002-8/rf0105
https://doi.org/10.1016/j.digbus.2020.100001
http://refhub.elsevier.com/S2666-9544(21)00002-8/rf0115
http://refhub.elsevier.com/S2666-9544(21)00002-8/rf0115
http://refhub.elsevier.com/S2666-9544(21)00002-8/rf0115
https://doi.org/10.1016/j.chb.2010.03.008
https://doi.org/10.1016/j.chb.2010.03.008
https://doi.org/10.1504/IJMC.2017.082535
https://doi.org/10.1016/j.chb.2015.08.011
https://doi.org/10.1057/s41270-020-00077-5
https://doi.org/10.1057/s41270-020-00077-5
https://doi.org/10.3390/info11080379
https://doi.org/10.25300/MISQ/2013/37.3.04
https://doi.org/10.1155/2020/8903247
https://doi.org/10.1002/j.1681-4835.2016.tb00535.x
https://doi.org/10.1002/j.1681-4835.2016.tb00535.x
https://doi.org/10.1111/jcc4.12030
https://doi.org/10.1142/S0219877018500396
https://doi.org/10.1142/S0219877018500396
http://refhub.elsevier.com/S2666-9544(21)00002-8/rf0170
http://refhub.elsevier.com/S2666-9544(21)00002-8/rf0170
http://refhub.elsevier.com/S2666-9544(21)00002-8/rf0175
http://refhub.elsevier.com/S2666-9544(21)00002-8/rf0175
http://refhub.elsevier.com/S2666-9544(21)00002-8/rf2760
http://refhub.elsevier.com/S2666-9544(21)00002-8/rf2760
https://doi.org/10.1287/isre.2.3.192
https://doi.org/10.2307/3250982
https://doi.org/10.1080/12460125.2020.1796286
https://doi.org/10.1080/12460125.2020.1796286
http://refhub.elsevier.com/S2666-9544(21)00002-8/rf2375
https://doi.org/10.14419/ijet.v7i4.38.27633
https://doi.org/10.14419/ijet.v7i4.38.27633
https://doi.org/10.1108/APJML-07-2017-0136
https://doi.org/10.1108/APJML-07-2017-0136
https://doi.org/
https://doi.org/
https://doi.org/10.1080/10407410701332064
http://refhub.elsevier.com/S2666-9544(21)00002-8/rf0215
http://refhub.elsevier.com/S2666-9544(21)00002-8/rf0215
http://refhub.elsevier.com/S2666-9544(21)00002-8/rf0220
http://refhub.elsevier.com/S2666-9544(21)00002-8/rf0220
http://refhub.elsevier.com/S2666-9544(21)00002-8/rf0220
http://refhub.elsevier.com/S2666-9544(21)00002-8/rf0220
https://www.statista.com/statistics/260819/number-of-monthly-active-whatsapp-users/
https://www.statista.com/statistics/260819/number-of-monthly-active-whatsapp-users/
https://www.statista.com/statistics/291540/mobile-internet-user-whatsapp/
https://www.statista.com/statistics/291540/mobile-internet-user-whatsapp/
https://doi.org/10.1111/comt.12116
https://doi.org/10.1016/j.chb.2017.06.014
https://doi.org/10.11591/ijece.v6i3.10271
https://doi.org/10.11591/ijece.v6i3.10271
http://refhub.elsevier.com/S2666-9544(21)00002-8/rf0250
http://refhub.elsevier.com/S2666-9544(21)00002-8/rf0250
http://refhub.elsevier.com/S2666-9544(21)00002-8/rf0250
https://doi.org/10.2753/MIS0742-1222240109
https://doi.org/10.2139/ssrn.2129853
https://doi.org/10.1016/j.tele.2018.01.011
https://doi.org/10.1016/j.tele.2018.01.011
https://doi.org/10.1016/j.chb.2017.08.018
https://doi.org/10.1016/j.chb.2017.08.018
https://www.viber.com/features/
https://doi.org/10.1177/1461444812451566
https://doi.org/10.1177/1461444812451566
https://doi.org/10.1016/j.chb.2005.10.006
https://doi.org/10.1109/ACCESS.2018.2813432
https://doi.org/10.1111/j.1083-6101.2003.tb00216.x/abstract
https://doi.org/10.1111/j.1083-6101.2003.tb00216.x/abstract


S. Bahri et al. Digital Business 1 (2020) 100003
WhatsApp (2018). WhatsApp features. Retrieved from WhatsApphttps://www.whatsapp.
com/features/.

World of Buzz (2018). Malaysia bosses have no right to WhatsApp staff after working hours.
MTUC President Says. Retrieved from https://www.worldofbuzz.com/msian-bosses-ha
ve-no-right-to-whatsapp-staff-after-working-hours-mtuc-president-says/.

Wu, T., Lu, Y., Gong, X., & Gupta, S. (2017). A study of active usage of mobile instant messag-
ing application: An attachment theory perspective. Information Development, 33(2),
153–168. https://doi.org/10.1177/0894439318806853.
10
Yoon, C., Jeong, C., & Rolland, E. (2015). Understanding individual adoption of mobile in-
stant messaging: A multiple perspectives approach. Information Technology and
Management, 16(2), 139–151. https://doi.org/10.1007/s10799-014-0202-4.

https://www.whatsapp.com/features/
https://www.whatsapp.com/features/
https://www.worldofbuzz.com/msian-bosses-have-no-right-to-whatsapp-staff-after-working-hours-mtuc-president-says/
https://www.worldofbuzz.com/msian-bosses-have-no-right-to-whatsapp-staff-after-working-hours-mtuc-president-says/
https://doi.org/10.1177/0894439318806853
https://doi.org/10.1007/s10799-014-0202-4

	A communication overload scale for use with mobile instant messaging in work management
	1. Introduction
	2. Literature review
	2.1. Mobile instant messaging
	2.2. Technostress and communication overload
	2.3. Theoretical framework: the communicative affordances of mobile technology

	3. Method: the process of developing the communication overload scale
	4. Scale building phases
	4.1. The item development phase
	4.2. Assessing the scale's validity and reliability through expert panels
	4.3. Administering the survey
	4.4. Items testing
	4.5. The final scale of communication overload in the use of MIM for managing work

	5. Conclusion
	Funding sources
	Authors contribution
	Declaration of Competing Interest
	References




