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Abstract—Using push notifications, companies can address their smartphone
app users with advertising messages. Each of these notifications can mean added
value for smartphone users in terms of content, but also disruption and interrup-
tion. It is therefore important for advertisers to understand how the frequency of
message delivery influences consumer acceptance. The systematic review is
based on the PRISMA method and initially identifies a total of 18,725 potentially
relevant scientific papers. The 17 research articles included in the qualitative syn-
thesis show that push notifications are suitable for encouraging users to use an
app and establish new habits. App usage increases with frequency, with particu-
larly active users tolerating higher frequencies. At the same time it is also shown
that too high a frequency can be perceived as disturbing and users should there-
fore be given the opportunity to determine the frequency with which they receive
notifications. A gap in research has been identified in particular in studies that
look at real observed behaviour of app users instead of behaviour reported via
questionnaires and examine the interaction of frequency, content and presentation
of notifications.

Keywords—Smartphone Apps, Push Notifications, Consumer Acceptance, Fre-
quency.

1 Introduction

With the spread of smartphones worldwide in recent years, they also dominate to-
day's Internet use: In Europe, around 90 percent of the population has access to the
Internet [1]. At the same time, Internet use via smartphones now accounts for more than
half of the total global traffic volume [2]. Smartphone apps play an important role on
the end consumer side: The massive growth in the app market is also raising hopes
among many companies that they can profit from this development [3], [4].

A smartphone app is an application for mobile phones that is published by an app
developer, often a company, on an app marketplace such as the Apple App Store or the
Google Play Store, where users can download and use it on their own maobile phone.

Smartphone apps allow the programmers of the app to send notifications to their
users. These notifications are displayed on the lock screen or in the notification bar of
the smartphone and are often called "push notifications". Terms such as "mobile push
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notifications" or "push messages" also exist. Based on the S-O-R model, they can be
regarded as triggers that influence the consumer as an organism and provoke a reaction
[5]. As advertising messages, the notifications can potentially influence the (buying)
behaviour of customers [6].

In fact, however, advertising messages or notifications of software applications do
not only seem to offer advantages: It has already been proven several times that such
forms of user address can also be perceived as annoying and annoying [7] — [10]. In
this respect, every benefit from sending a push notification is always accompanied by
costs in the sense of a negative user experience [8].

For marketing practitioners, it is therefore highly relevant to weigh up the benefits
of advertising effects against the costs of disruptions to customers. This advertising
pressure can be defined as frequency or the amount of messages sent per user in a given
period of time.

This paper therefore examines the influence of frequency on consumer and user ac-
ceptance of push notifications in the context of a systematic review.

2 Methodology

For the systematic review the authors apply the PRISMA scheme [11]. The publica-
tions included in this work were taken from the scientific database ScienceDirect of the
Elsevier publishing house on 1 March 2020.

The following search terms were used to identify potentially relevant papers: "app
notifications frequency”, "push notifications frequency”, "app marketing frequency"
and "mobile marketing frequency”. "App notifications" and "push notifications™ are
used virtually synonymously and refer to the messages sent from smartphone apps to
the lock screen or notification bar of a smartphone. The term "app marketing", on the
other hand, is somewhat broader and can potentially also refer to the marketing of
smartphone apps, for example, i.e. the acquisition of new users through app downloads.
The term "mobile marketing" is even broader and can potentially also refer to SMS or
the control of classic advertising banners on smartphones.

Table 1. Review protocol

Review question “How does frequency affect consumer acceptance of push notifications?”
Literature search Sources: ScienceDirect

Search phrases: “app notifications frequency”, “push notifications frequency”,
“app marketing frequency”, “mobile marketing frequency”

Filter criteria Type of work: Research articles Years: 2017 - 2020
Publication type: open access only
Exclusions By title: Examination of a thematic reference in broader sense; exclusion of e.g.

technological concepts or articles with exclusively medical reference

By abstract: Exclusion of articles not related to the effect of push notifications in
general or advertising in a broader sense

Evaluation Full-text assessment: Inclusion of only those articles with specific references to the
frequency of advertising messages and push notifications in particular
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Since the research field of push notifications is still relatively new and consumer
habits and preferences can change again and again, the potentially relevant work on the
filter function will be limited to the years 2017 to 2020. Furthermore, only research
papers marked as "research articles" in the database will be included in the systematic
review. Since the results of this systematic review should also be comprehensible to
people without paid access to scientific databases, only papers published via open ac-
cess will be included. Table 1 shows the protocol of the review including filter criteria
and exclusions. Table 2 shows the results of the literature search based on the search
terms on ScienceDirect.com.

Table 2. Result of the initial literature search on ScienceDirect.com

Search term Total results|Years 2017-2020|Research articles|Open access|Results after
filtering
App notifications frequency 1,794 1,054 1,104 204 112
Push notifications frequency 2,657 811 1,418 169 70
App marketing frequency 3,058 1,636 1,942 281 146
Mobile marketing frequency| 11,198 3,555 674 976 344

After removal of the duplicates, 528 of 672 entries remain in the literature database,
which are then checked on the basis of title and abstract to see whether a reference to
the research question of this systematic review can be established.

After checking the titles, a total of 368 of 528 research articles are removed. 160
papers remain in the literature database.

Among others, the following papers will be removed due to a missing reference in
the title to the research question of this article:

e “5@G network slicing using SDN and NFV: A survey of taxonomy, architectures and
future challenges” [12]

o “Agricultural development addresses food loss and waste while reducing greenhouse
gas emissions” [13]

o “Environmental Noise Performance of Rubberized Asphalt Mixtures: Lamia's case
study” [14]

e “Public attitudes towards alcohol control policies in Scotland and England: Results
from a mixed-methods study” [15]

In particular, on the basis of their title, articles from other scientific fields, such as
medicine or biology, for example, or those that explore and discuss technological con-
cepts without producible reference to consumer research in the broadest sense are re-
moved.
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Fig. 1. PRISMA statement (based on [11])

In a subsequent review of the abstracts, 106 of the 160 remaining articles in the lit-
erature database are removed in the screening process, so that 54 move on to the next
stage, the full-text assessment for eligibility. In particular, articles are excluded here
that could have been assumed to have a thematic reference to the research question on
the basis of their title, but which then often turned out in the abstract to contain no
findings on the effect of the frequency of push notifications or advertising in the broader

sense. Examples of this are, for example:

“Adaptive look-alike targeting in social networks advertising” [16]

e “An affordance perspective of enterprise social media and organizational socializa-

tion” [17]

e “Anicon that everyone wants to click: How perceived aesthetic qualities predict app

icon successfulness” [18]

e “An intelligent approach to design of E-Commerce metasearch and ranking system
using next-generation big data analytics” [19]
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A total of 54 full-text articles are assessed for eligibility in the following step. A total
of 17 articles, which receive scientific findings linked to the research question of this
paper, are tabulated with aim, outcomes, methods, context and, where appropriate, a
link to the issue raised here, and included in the qualitative synthesis. The remaining 37
articles are discarded. Figure 1 shows the process of the systematic review according
to the PRISMA statement.

3 Results

In the following, the previously identified 17 articles are presented in a qualitative
synthesis. The articles are presented in the order of the years in which they were pub-
lished and, in the case of the same year of publication, in alphabetical order of the first
named author.

Malik et al. investigate in their article the connection between version updates and
downloads of mobile smartphone apps and self-monitoring with a special focus on
asthma apps. In an investigation of 5,000 reviews of the top 10 asthma apps in the
Google Play Store for Android, they find out in the course of their exploratory work
that functions, ratings and downloads are strongly correlated. Also, higher ranked apps
show similarities in the especially highlighted features. With regard to the frequency of
push notifications, they find that the top-ranked asthma apps have in common that they
remind users to take their medication with regular reminders, which is probably one of
the most popular functions in this context [20].

Smith et al. are also active in the field of mobile health, who in a case study have
demonstrated, documented and tested a development process for a mobile app for be-
havioral studies. They show how mobile apps can be developed to collect scientific
data. As an important function in this context, they identify the regular sending of push
notifications to remind subjects, for example, to enter data or answer questions [21].

In their work, Vagrani et al. try to identify factors that cause users to uninstall an app
from their smartphone. Against the background of an increasingly shorter application
life cycle due to increased competitive pressure, they survey 159 app users. They found
that, in particular, too much data consumption, data security concerns, GPS usage and
too much memory usage lead to apps being uninstalled. A bad user interface, on the
other hand, does not seem to have any influence on the uninstallation of apps. Too
frequent notifications and the resulting interruptions or disturbances of users do not
seem to have any relevance for the uninstallation of apps [22].

On the basis of an analysis of 18,000 push notifications and 1,414 app users of a
mobile health application, Bidargaddi et al. investigate which content types of push
notifications contribute positively to engagement. They find that tailored content is
more effective than standardised content. At the same time, they also emphasize that
less active app users also react less frequently to push notifications. In the context of
the frequency of push notifications, they suggest an increased message frequency to
activate users who have used an app little or not at all. In this way the engagement of
less active users can be increased [23].
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With regard to the user experience of patients using mobile health applications, Ma-
deira et al. develop a model of how personalization can be used. The theoretically de-
veloped model for personalization is then tested on a few patients. In addition to per-
sonalizing the content of push notifications, this model also provides for the possibility
of personalizing the frequency of push notifications per user [24].

In a comparative examination of web and app, Morrison et al. investigate the effects
of digital health behavior interventions in the context of mobile health applications.
Based on an observation of 381 web and 162 app users, they find that easy access to
features, the application of gamification elements and the use of push notifications en-
sure that users consume more content. Their results suggest that with the number of
push notifications and thus with the frequency, app usage increases [25].

At a nursing college Alsayed et al. investigate how undergraduate nursing students
use their smartphone for educational purposes. Their survey of 135 respondents found
that over 90 percent always carry their smartphones with them and check for news every
morning as soon as they get up. 77.8 percent continue to use it to document information
and 24.4 percent say they always use it in a clinical context. With regard to push noti-
fications, it is particularly interesting to note that 65.9 percent state that they always and
immediately respond to notifications and 63 percent of respondents have always acti-
vated the notifications, which on the one hand offers great potential for high frequen-
cies, but at the same time increases the risk of interference and interruptions due to too
many notifications [26].

Using cluster analysis and qualitative analysis across multiple apps, Chen et al. in-
vestigate how digital interventions lead to altered health-related behavior. In total, they
can identify four different clusters. In particular, users who use an app particularly fre-
quently are particularly enthusiastic about interventions through push notifications. At
the same time, some users who use an app less frequently emphasise that they receive
too many notifications and therefore perceive the frequency as too high [27].

Heerde et al. are investigating how the use of an app in retail affects the purchasing
behavior of customers. Based on the app usage data and the purchasing behaviour of
629 customers who have installed a retailer's app, they find that a smartphone app gen-
erates higher sales, especially for offline buying customers. In this context, the authors
also find that clear communication towards app users, for which push notifications
should be used, increases their acceptance. With regard to frequency, they suggest, for
example, that users should be informed when exactly they will receive push notifica-
tions when permission is obtained [28].

In the context of using location-based apps to provide information on cultural herit-
ages, McGookin et al. study 45 participants over 5 days: The participants visit an island
in Finland and receive push notifications appropriate to their environment. The authors
examine how mobile, location-based smartphone apps should be designed in the con-
text of cultural heritages to provide users with interesting information about their sur-
roundings. They conclude that users find the content provided via push notifications
interesting, and depending on the local knowledge of the individual users, more in-
depth content should be provided. Automatically played content, such as video or au-
dio, is perceived by users as annoying. In addition, users would like to be able to delve
deeper into the content themselves if they are interested. With regard to push
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notifications, it should be emphasized that users are quite familiar with this medium to
be informed about new content and events. They find that users check the app for new
content much less frequently on their own initiative than when they receive a corre-
sponding notification. They also stress that users perceive too frequent messages as a
disruptive interruption and that the users surveyed would like to see a more even distri-
bution of the frequency of notifications. In addition, they can show that even those users
who perceive the frequency as too high appreciate the transmitted content if it is rele-
vant [29].

In a comparative study of Lebanese and British people in the context of mobile bank-
ing applications, Mehdi et al. questioned a total of 901 respondents about the factors
that contribute to or hinder the adoption of the applications. They find that behavioral
intention is influenced by habit, perceived security and perceived privacy as well as
trust. With regard to cultural differences, they find that for Lebanese, performance ex-
pectancy is important, whereas for British people, price value is important. The authors
apply the Unified Theory of Acceptance and Use of Technology (UTAUT2). Their
work also contains an indirect reference to the frequency of push notifications: Thus,
the frequent use of an application is the basis for the development of a habit and thus
the basis for continuous use, so that a continuous addressing of the app users should be
helpful [30].

Meijer et al. want to find out to what extent smoking cessation guidelines are already
applied and to what extent text messages (SMS) and summary sheets can support this.
Over a period of several months, they will monitor healthcare professionals and addi-
tionally support these observations through surveys and interviews in order to test learn-
ing success and the application of the guidelines on the basis of the messages received.
They find that the news is an appropriate tool to train healthcare professionals in the
application of the smoker cessation guidelines. Interestingly, those who do not smoke
themselves acquire a lot of new knowledge. In the interviews, the respondents some-
times indicate that the frequency of SMS messages, which are displayed on the
smartphone as push notifications, is too high. The authors also suggest continuing to
send messages after learning success, but with a lower frequency [31].

Noé et al. explore the extent to which a smartphone addiction can be determined
based on app usage behavior. After recording the smartphone usage of 64 participants
over a period of eight weeks, they conclude that social apps, especially Snapchat, are
used particularly frequently in a smartphone addiction. They emphasize that the regular
notifications help to bring users back to the apps again and again and that this high
frequency of notifications thus binds users permanently to the corresponding apps [32].

In a comparative study of smartphone use during studies in Korea and Australia,
Winskel et al. examine the relationship between smartphone use during studies and ac-
ademic performance. Their survey of 119 Korean and 270 Australian students between
18 and 26 years of age shows that Korean students use their smartphones significantly
more during their studies and sometimes at a problematic level compared to Australian
students. Overall, the probability of addiction also increases with smartphone use. With
regard to push notifications, they note that high frequency can result in inattention and
hyperactivity as a constant interruption of smartphone users [33].

42 http://www.i-jim.org



In a three-step process of model development with validation via a questionnaire,
Hsu & Tang develop a model with the key factors for the mobile app stickiness. Their
literature-based development of the model results in a total of six dimensions of the
mobile app stickiness: control, communication, context, responsiveness, mobile self-
efficiency and advertising. They emphasize that regular reminders from users have a
positive effect on consumer interest and identify push notifications as a key factor for
the mobile app stickiness [34].

As part of the evaluation of a multimedia marketing campaign, Kikut et al. try to find
out which advertising channels are particularly suitable in terms of cost-effectiveness
in order to persuade African American patients to participate in the study. They find
that radio advertising and postcards are the most suitable channels. Although they do
not examine the channel of push notifications, their elaboration contains the important
information that the high frequency of radio spots has ensured a correspondingly high
coverage, resulting in a strong cost-effectiveness [35]. These findings can certainly be
applied to some extent to push notifications.

In their study of 33 disaster-related mobile apps available free of charge in India,
Sukhwani & Shaw come to the conclusion that such apps, which have a long registra-
tion process, performance problems or problems loading or send too many push notifi-
cations, are less preferred by users. They point out in their study of download numbers,
user reviews and functionality that many apps have a very limited reach [36].

4 Summary and Discussion

A total of 17 papers were examined in synthesis in this systematic review, most of
which are directly related to smartphone apps. A large part of the papers examined come
from the field of health [20], [21], [23] - [25], [27], [31], [32], [35]. Several papers on
smartphone apps in general [22], [34] and from the field of education [26], [33] were
also included in the systematic review.

Most of the scientific papers emphasize the suitability of push notifications to en-
courage users to use apps continuously [20], [21], [23], [25], [29], [30]. In particular,
regular notifications can thus also lead to the establishment of a habit, as several authors
stress [30], [32], [34]. The frequency of notifications also increases the overall use of
the app [25], [29], [32], whereby particularly active users of a smartphone app are more
open to higher notification frequencies [27].

Although users react very quickly to the messages [26] and the notifications are at
least not one of the main arguments given by users for uninstalling an app [22], the
results of the systematic review also show that (especially the high) frequency with
which the notifications are sent is not undisputed: Many studies emphasise that push
notifications can be perceived by users as disruption and interruption, so that each mes-
sage can also mean more frustration for users [26], [29], [36]. There may even be a risk
that users become more inattentive to their surroundings or develop hyperactivity due
to excessive frequency [33].
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In this respect, it is important that users are informed about the frequency as soon as
they obtain permission for push notifications [28]. A personalisable frequency could
also contribute to increasing the user experience [24].

At the same time as this systematic review, as with any scientific work, there are
some limitations. By means of search terms, a very strong focus on smartphone apps is
placed from the outset, so that findings from related areas - e-mail marketing, online
banner advertising, dialogue marketing by mail - are not taken into account. In addition,
the focus on the topicality of research work and the restriction to articles published in
Open Access also leads to a strong limitation that does not take into account findings
from the period before 2017 and only considers work that is also available free of charge
to scientists and marketing managers without the corresponding access.

In particular, the studies examined show that, with a few exceptions, quantitative
analyses based on actual user and usage data are almost completely lacking. In fact,
most of the work presented here is based on surveys of users and not on real observed
behaviour. Based on the work presented here, there are still large research gaps. In par-
ticular, differences between app categories, message content and the design of push
notifications based on real user behaviour should be investigated. This would provide
marketing managers with helpful, practical scientific findings for their daily work.

5 Conclusion

The aim of this paper was to investigate how the frequency of push notifications
affects user acceptance. A systematic review identified 18,725 potentially relevant re-
search articles based on a database search. Following the PRISMA scheme, a total of
17 relevant articles were finally considered in the qualitative synthesis. Apart from a
restriction to publicly available sources (open access), only very recent work was con-
sidered due to the high dynamics in the smartphone and app sector.

In summary, it can be said that push notifications are a central element for activating
and binding app users and that the frequency has an important influence on this. In
particular, there is a broad consensus that with the increase in the frequency of push
notifications, app usage also increases. At the same time, each notification also means
a disruption or interruption for the users. In this respect, marketing managers always
walk a fine line between value-added information and user disruption. A clear, ideal
frequency for sending push notifications cannot be quantified. In particular, however,
the tolerance of users seems to increase with the intensity of their own app usage and
the added value of the content.

Nevertheless, this paper also shows that most of the research is based on reported
behaviour that was collected from consumers by means of questionnaires. In particular,
there are still large research gaps in the investigation of the interplay of frequency, con-
tent and presentation of push notifications on consumer acceptance.
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