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ABSTRACT

Introduction Violence against women is a pressing global
health problem that is being met with a new intervention
strategy—mobile applications. With this systematic review,
we provide an initial analysis and functional categorisation
of apps addressing violence against women.

Methods We conducted a systematic online search
conforming with Preferred Reporting Items for Systematic
Reviews and Meta-Analyses guidelines to identify apps
addressing violence against women in five World Bank
regions (Europe and Central Asia; North America, Latin
America and the Caribbean; Middle East and North Africa;
South Asia; and sub-Saharan Africa). Applications with
location of initiation in mentioned regions and >100
downloads were included. Data on sector, target group(s),
year of release, location of initiation and implementation
were extracted. By means of a structured qualitative
content analysis, applications were then categorised
according to their main functions.

Results Of 327 relevant applications, 171 were included
into the systematic review and assigned to one of five
identified categories of main functions, respectively:
emergency, avoidance, education, reporting and evidence
building, and supporting apps. The largest proportion
(46.78%) consisted of emergency apps, followed by
education, reporting and evidence building, supporting
and avoidance apps in descending order. With regards to
the geographical distribution of app categories, significant
(x2(20)=58.172; p=0.000) differences among the included
regions were found.

Conclusion A vast proportion of apps addressing violence
against women primarily draw on one-time emergency

or avoidance solutions, as opposed to more preventative
approaches. Further research is necessary, critically
considering questions of data security, personal safety and
efficacy of such mobile health interventions.

INTRODUCTION

Violence against women (VAW) is a major
global health issue and a gross violation of
women’s human rights that affects more
than one-third of the global female popu-
lation." It does not spare any geographical
region, ethnicity, age or social class.” Elim-
inating VAW is pivotal to achieve gender
equality and women’s empowerment globally
(Sustainable Development Goal 5).>% In the
past years, mobile applications have begun
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What is already known?

» Violence against women is a preventable glob-
al health issue of epidemic proportions, affect-
ing approximately one-third of the global female
population.

» Recently, violence against women has been met with
a new intervention of increasing global significance
and scope, mobile applications (apps); despite their
popularity and potential to heavily influence public
health strategies such apps have not yet been sys-
tematically reviewed in the scientific literature.

What are the new findings?

» Most apps addressing violence against women
(46.78% out of 171 apps included into the system-
atic review) primarily use short-term emergency
functions.

» However, an increasing amount of apps offer educa-
tion, reporting and evidence building and supporting
functions as the prevailing feature.

What do the new findings imply?

» Although all mentioned app functions can be ben-
eficial to address violence against women, the
dominance of emergency apps should be critically
assessed, as it indicates that the currently prevail-
ing mobile health strategy is highly skewed towards
one-time solutions for isolated events of violence
against women.

» Further research on the benefits, safety, efficacy and
sustainability of apps in the context of already ex-
isting traditional intervention strategies addressing
violence against women is necessary.

to gain importance in the fight against such
violence.” ° The presumed common aim
of these apps is to help victims, bystanders,
and/or health workers implement different
prevention or response strategies. Notably,
the United Nations Commission on the Status of
Women supports the development and use of
mobile technologies as tools in the response
to VAW in its general recommendation no.
357

However, to date, there has been no system-
atic review of such apps that is not restricted
to apps concerning personal safety’ or rape’
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and that discusses them in the realm of global health as
it has been done for other mobile applications.* " This
paper aims to fill parts of this research gap in the form of
a systematic review on apps addressing violence against
women in five World Bank regions (Europe and Central
Asia; North America, Latin America and the Caribbean;
Middle East and North Africa (MENA); South Asia; and
sub-Saharan Africa). It aims to contribute to the discus-
sion on the opportunities and challenges of mobile
health (mHealth)"" solutions for VAW globally.

As defined by the WHO, mHealth is an area of elec-
tronic health that provides health services and infor-
mation to both patient populations and healthcare
providers via mobile technologies such as mobile phones,
especially smartphones.'" Although the definition addi-
tionally entails further instantiations of mHealth, such as
personal digital assistants,'" "% it is to be noted that, in this
review, mHealth against VAW is referred to in terms of
smartphone apps against VAW.

METHODS

Overview

We used a systematic online search strategy to identify
a apps that addressed VAW. We first developed a review
protocol based on Preferred Reporting Items for System-
atic Reviews and Meta-Analyses statement recommen-
dations.”” Our methodology with regards to identifica-
tion and categorisation was in accordance with previous
systematic app reviews.'* Building on our findings, we
performed a structured qualitative content analysis'® of
the included app descriptions. At the point of the data

Search terms (Engl, Ger, Fr, Span):

collection for the systematic review at hand, no system-
atic data compilation of apps addressing violence against
women had been published.

Identification

Between 1 August and 23 August 2018, we carried out a
systematic Google search as well as a systematic online
search of two app reselling platforms (App Storeand Google
Play; see figure 1). For app identification on the reselling
platforms, we searched apps in all group categories of
the reselling platforms mentioned above, including all
suggested search results for the following predetermined
search items in English, German, French and Spanish:
‘Violence against women’, ‘gender-based violence’
(GBV), ‘anti gender-based violence’ (anti-GBV), ‘sexual
harassment’, ‘women security’ and respective transla-
tions. For the Google search, mentioned search items
were linked with the term ‘app(lications]‘ by the Boolean
operator ‘and’. Scientific databases (PubMed, Medline,
The Cochrane Library, Google Scholar and JSTOR)
were also searched but did not reveal any relevant arti-
cles. Two authors (ES and KE) conducted the structured
app search independently in the same time frame (see
above). Discrepancies on eligibility were resolved by iter-
ative discussion and consensus.

Screening

In this review, apps relevant to violence against women
(see figure 1) were identified per mention of our search
terms (see Identification) in the title and/or descrip-
tion of the app. If apps found in grey literature matched
with those found on reselling platforms, information was

“violence against women*,

“gender based violence* (GBV),

“anti gender based violence® (anti GBV),
“sexual harassment‘, ,women security"

App Store
(n=104)

Scientific databases
(n=0)

Google Play
(n=132)

Google
(n=91)

Relevance to VAW:
Mention of 2 1 of the search terms stated
above in the app title and/or description

| (aantnemon )

Screening

)

Eligibility criteria:

- Location of initiation (Europe and Central
Asia, North America, Latin America and
the Caribbean, South Asia, MENA,
Sub-Saharan Africa)

- Year of release (2010-2018)

- Number of downloads (= 100)

- Interface language (Engl, Ger, Fr, Span)

Eligibility

Systematic app review:
- Data extraction
- Qualitative content analysis
(categorization with regards to app function)

Included

\—)

Figure 1

Apps relevant to VAW
(n=327) >

Duplicates
(n=142)

Apps excluded:

Apps assessed for
eligibility
(n=185)

n=12 Location of initiation not
coinciding with regional subgroups
utilized

n=1 Year of release before 2010
n=1< 100 downloads

vy

Apps included in
systematic app review
(n=171)

PRISMA 2009 flow diagram. Depiction of the screening and inclusion process. Modified from Moher et al.’®> MENA,

Middle East and North Africa; PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses; VAW, violence

against women.
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obtained from both sources. However, they were only
counted once and assigned to the respective reselling
platform. Identical duplicates were removed.

Eligibility

Eligibility was determined by year of release (2010 up to
and including 2018), number of downloads (=100), inter-
face language (English, German, French and Spanish)
and explicit location of initiation in accordance with our
regional subgrouping (ie, explicit location of initiation in
exactly one of the included regions, see Data extraction).

Data extraction

Data of eligible apps were extracted from app descrip-
tions on reselling platforms, respective app websites and
non-academic journals (ie, newspaper articles, press
releases and blog entries). Information obtained was
coded, if applicable, for the following variables:

1. App title.

. Project affiliation.

. Company/developer(s).

. Sector (public, private or both).

. Location of initiation.

. Location of implementation.

. Target group(s) (only victims, only non-victims, vic-
tims and non-victims).

. Year of release.
9. Number of downloads.

10. Availability on reselling platform(s) (App Store, Goo-

gle Play or both).

11. Cost.

Coding per location of initiation (ie, location of initial
development; as opposed to location of implementa-
tion, ie, all regions where an application is available)
was further used for grouping with regards to location.
The regions of initial development were organised in
accordance with the World Bank regions into: Europe
and Central Asia; North America, Latin America and the
Caribbean; MENA; South Asia; and sub-Saharan Africa.
East Asia and Pacific was excluded due to the small
number of apps identified with location of initiation in
this region; furthermore, applications whose location
of initiation remained elusive were excluded. In total,
n=12 apps were excluded due to these two criteria (see
figure 1).

I O Ot b 00 N

oo

Qualitative content analysis: categorisation with regards to
app function

Inductive categorisation with regards to the prevailing
app function was based on structured qualitative content
analysis and categorisation according to Mayring.'” Two
independent raters (ES and KE) conducted the grouping
by main function independently in accordance with
the composed coding guidelines. In total, five distinct
categories of apps were identified: emergency, avoid-
ance, education, reporting and evidence building, and
supporting apps (see table 1).

Overall, 32 out of 171 apps were found to combine
more than one of the functions listed in table 1. For these
apps, coding rules regarding relevance of app functions
were obtained from the order of listed functions and key
words signifying the importance of the functions to the
respective app. In coding for group affinity, a function
was defined as main function as soon as it was listed as
first in the order of functions and accompanied by one
of the following keywords: ‘Basic’, ‘main’, ‘fundamental’,
‘important’, ‘prevailing’, as opposed to ‘additionally’, ‘in
addition to’, ‘furthermore’, ‘moreover’, ‘apart from’. In
applying these coding rules, all 32 apps could be catego-
rised to one of the mentioned groupings. The inter-rater
reliability of the reviewed apps indicated strong agree-
ment of 0.94. 8 apps out of 171 were categorised differ-
ently. This mismatch was resolved by iterative discussion
and consensus.

Statistical analysis

Quantitative data were analysed with the Statistical
Package for the Social Sciences (SPSS Statistics for iOS,
IBM SPSS 26). For comparison of app quantities in
different functional categories to sectors, target groups
or geographical distribution regarding location of initia-
tion, a ” test of homogeneity was deployed, respectively.

Patient and public involvement
Patients were not involved in this systematic review.

RESULTS

Global distribution

A total of 171 applications were used for a mapping of
region-specific distribution patterns of apps (see table 1).
This showed that 45 apps out of 171 regionally identi-
fiable apps (26.32%) had their location of initiation in
South Asia. Other regions with large numbers of apps
were Europe and Central Asia with 42 apps (25.56%) and
North America with 33 apps (19.30%). The remaining
three regional subcategories had relatively few apps with
23 apps in Latin America and the Caribbean (13.45%),
17 in sub-Saharan Africa (9.94%) and 11 in the MENA
region (6.43%, see figure 2A).

Target group and sector distribution

82.46% of all apps reviewed were directed at (potential)
victims of VAW, that is, women, only (see figure 2B). In
this paper, the term ‘victims’ is used to refer to both survi-
vors and ‘potential victims’, that is all individuals poten-
tially at risk. Additionally, the review found that a majority
of apps (77.19%) were developed in the private sector
(see figure 2C). In this review, the term ‘private sector’
is to be understood as non-governmental institutions/
organisations and includes for-profit and non-profit
organisations. ‘Public sector’, in turn, refers to govern-
mental institutions. In a few cases (5.26%), apps were
developed in collaboration between private and public
sector institutions and were therefore classified as ‘both’.
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Table 1

Definition of anti-VAW app categories for qualitative content analysis

App category Definition

’Emergency app’

VVYVVVVYYVYYVYY

’Avoidance app’

This function is defined by the following eight characteristics:

Targets emergency situations only.

Temporal immediacy of alert: mostly directly before, during or after an incident.

Easy handling (one alarm button/shake/scream).

Sends an emergency alert to selected contacts, community workers and/or to police officials.
Alert may include GPS details and/or voice recording/video recording.

No background-information concerning the incident is transferred.

No information on VAW in general is given.

No information about resources in cases of VAW is given.

This function is defined by the following four characteristics:

» No direct temporal link between usage of app and incident.
» Usage of function before (potential) incidents.

» Avoidance strategy.

» It also targets forms of VAW that do not specifically represent a harm to a person’s physical

integrity (ie, catcalling).
’Education app’

This function is defined by the following five characteristics:

» No direct temporal link between usage of app and incident.
» Usage of function before (potential) incidents.

» Education strategy.
» Targets health workers as well.

» It also targets forms of VAW that do not specifically represent a harm to a person’s physical

integrity (ie, catcalling).

‘Reporting and
evidence building app

it has already (long) passed.

vy

This function is defined by the following seven characteristics:
» No temporal immediacy of report needed: reporting and sharing of the incident is possible even if

During or after an incident, not before.
VAW entails also non-physical and non-sexual forms of VAW (eg, catcalling), that is, without the

potential to harm one’s physical integrity.

vVvyyvyyYy

forms of VAW.
"Supporting app’

Entails interaction with other users/victims.

Includes GPS information that is used to map incidents and is visible to all users.

Specific information about the incident, the perpetrator, the victim and the context is given.
Promotes public awareness and exchange of experiences with sexual harassment and other

This function is defined by the following five characteristics:

» Usage of app only after an (or consecutive) incident(s) of VAW.

» Connects users with organisations.

» Informs about and connects with professional resources (ie, legal, psychological and medical).
» Predominantly targets forms of VAW that harm the victim’s physical integrity.
» Often aiming at intimate partner violence.

Apps were assigned to one of the stated categories if >50% of respective characteristics applied. The term ’avoidance strategy’ comprises
apps offering means to avoid at-risk-situations, for example, apps for all-female taxi services at night to avoid walking alone in the dark; the
term ‘education strategy’ encompasses apps that inform users about VAW, its unacceptability, the availability of services as well as about
egalitarian relationships between women and men as part of VAW prevention strategies.

VAW, violence against women.

The download of most (76.61%) apps identified in
this review was available free of charge (f.o.c.) and did
not include any additional cost in the sense of in-app
purchases (see figure 2D). In some cases, the individual
app’s cost remained unclear meaning that its actual cost
could not be retrieved with the search strategies used in
this review.

Global app function distribution

A proportion of 46.78% of all 171 apps addressing
violence against women in our review was made up of
apps whose primary function was to offer immediate help

in emergency situations, for example, by automatically
alerting a nearby police station or preselected contacts
if activated by the respective user. These emergency
apps (app categories, see table 1) constituted the largest
proportion of apps globally. The second largest group
was composed of education apps (21.05%) followed by
reporting and evidence building (14.04%), supporting
(12.28%) and avoidance apps (5.85%, see figure 3A).
Education apps (see table 1) are predominantly
designed to provide information on the unaccept-
ability and, if the case, unlawfulness of VAW, as well as

4

Eisenhut K, et al. BMJ Global Health 2020;5:6001954. doi:10.1136/bmjgh-2019-001954

'salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 parejal sasn 1o} Buipnjour ‘ybLAdod Ag pajoslold
1s8nb Ag G20z 1snbny 2 uo wod g yby/:sdny wouy papeojumod 020z IHdy 22 Uo #S6T00-6T0Z-UBIWA/9ETT 0T Se paysiiand isiy :yeaH [eqo| NG



3 BMJ Global Health

Location of
initiation

Europe & Central Asia
North America
Latin America & the
Caribbean

M South Asia

W MENA

W Sub-Saharan Africa

Sector

Private
W Public
M Both

77.19%
30

Target group

W Only victims
M Only non-victims
M Victims and non-victims

Cost

n Download f.o0.c., without in-
app purchases
Download f.o.c., with in-app
purchases

" Download not f.o.c.

M Unclear

Figure 2 Distribution of apps with regards to location of initiation (A), target group (B), sector (C) and cost (D). In each chart,
wedges are labelled with the percentages and absolute frequencies, that is, absolute numbers, of applications counted,

respectively. MENA, Middle East and North Africa.

on the benefits of egalitarian gender roles in society
and in relationships. Several apps in this category target
health professionals and social workers offering training
resources and information in order to deepen the exper-
tise on how to engage with women who have been victims
of violence or are at risk.

Reporting and evidence building apps allow the user
to report incidents of sexual violence and/or harass-
ment via their mobile phone. The reported information
about the nature and location of respective incidents
are then further aggregated into street maps of inci-
dents. This app category focuses specifically on visual-
ising high prevalence of acts of VAW in public spaces.

Supporting apps (see table 1) aim to mitigate the
social, psychological and physical repercussion of for
survivors of violence by mediating between survivors and
local support resources. This app category specifically
targets domestic violence as an essential dimension of
VAW. Apps from the avoidance category help users avoid
potential atrisk situations by mainly offering all-female
taxi services at night.

With regards to distribution of app categories, signif-
icant (X2(20)=58.172, p=0.000) differences between all
regions mentioned were found, as depicted in figure 3B.
In many regions, emergency apps represented the largest
functional category (see figure 3B). Also, as shown by
download numbers (obtained from reselling platforms,
if explicitly stated there), emergency apps represented
the most frequently purchased category globally (see
figure 3D).

Significant differences were also found regarding
distribution of functional app categories and sector

distribution (X2(8)=22.501, p=0.004), with most emer-
gency apps being developed by the private sector (see
figure 3E).

Global trends with regard to app feature

An overall eightfold increase in app development rates
was observed when comparing the years 2010 and 2018.
Furthermore, changes in main function distribution of
developed apps were identified, namely, a noticeable
relative increment of the development of supporting,
reporting and evidence building, and education apps
(see figure 3C). To test whether these trends in primary
app function are statistically significant, apps were aggre-
gated to those released in the time frame 2010-2014 and
2015-2018, respectively, and compared with app function
categories (see table 1), which showed a non-significant
correlation (x*(4)=4.202; p=0.379).

DISCUSSION
Principal results
In this systematic review of apps addressing violence
against women, we have assessed the global distribution
of apps with regards to different parameters, particu-
larly function, location of initiation and target group.
With download numbers exceeding 160 million (these
numbers were obtained from explicitly stated download
numbers on mentioned sources only), it is easy to see
that such apps have the potential to heavily influence the
field of interventions to address violence against women.
Potential benefits of mHealth solutions may, for
example, include a lowered threshold to report and/or
seek help in case of violence as it has been documented

Eisenhut K, et al. BMJ Global Health 2020;5:¢001954. doi:10.1136/bmjgh-2019-001954
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46.78%
80

Location of initiation

21.05%
36

Absolute frequency

2010 2011 2012 2013 2014 2015 2016 2017

Year of release/last update

Count

Private

Sub-Saharan Africa

Functional category
M Emergency app
M Avoidance app
Education app
m Reporting & evidence building
a

M supporting app

South Asia

Latin America & the Caribbean

North America

Europe & Central Asia

2018

Public
Sector

Absolute frequency

30

~
S

Absolute frequency

666°6-000'T
666'66-000°0T
000°00T=

Number of downloads

Both

Figure 3 Global app feature distribution (A), additionally clustered by location of initiation (B), year of release/last update
(C), number of downloads (D) and sector (E). In figure part A, wedges are labelled with both the percentages and absolute
frequencies of applications counted in each category, respectively. In figure parts B-D, absolute frequencies of anti-VAW apps
are shown with reference to their location of initiation (B), year of release/last update (C), number of downloads (D) and sector

(E). MENA: Middle East and North Africa.

that even in places where non-mHealth interventions
are in place, 55%-95% of women remain hesitant and
fearful of reporting such incidences in person.'®® The
barriers for reporting might be alleviated, for example,
by anonymous reporting functions that certain apps offer
(ie, reporting and evidence building apps). Furthermore,
interaction between survivors and existing support insti-
tutions can potentially be facilitated by means of such
apps, for both survivors of violence and respective support
institutions (ie, supporting apps). Also, information and
communication technologies (ICT) in general,'” " and
apps in particular, offer the opportunity for comparably
easy and quick access to information (ie, education and
supporting apps), potentially in multiple languages.”!
Mentioned benefits of mHealth strategies especially
concerns those who do not have direct access to health

facilities where they could seek help in cases of violence
but, in turn, to a smartphone—a scenario that often
applies to underserved rural populations, particularly in
low-income and middle-income countries (LMICs).??%*
However, in LMICs, it must be noted that while many
individuals nowadays have access to a phone, access
to a smartphone is relatively less common and often
limited to phone-sharing between spouses, other family
members or even a broader community. Although the
exact prevalence of phone-sharing in LMICs remains
unknown,” studies suggest that it is a common practice
that has stark implications,”® particularly for the safety of
app-users as phone use usually requires permission of its
main (commonly male) owner (see Conclusion).

Based on our findings, several important shortcom-
ings of mHealth approaches addressing violence against

Eisenhut K, et al. BMJ Global Health 2020;5:6001954. doi:10.1136/bmjgh-2019-001954

'salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 parejal sasn 1o} Buipnjour ‘ybLAdod Ag pajoslold

1s9nb Ag G20z 1snbny 2 uo woo fwa yby//:sdny woly pspeojumod "020z IMdy ZZ Uo $S6T00-6T0Z-UBIWa/9ETT 0T Se paysiignd 1s11) :yifesH [eqo|o NG



8 BMJ Global Health

women could be identified. As shown in this review, the
biggest proportion by type of app function was made
up of emergency apps for women as (potential) victims
of violence. This dominance of emergency apps should
be critically assessed, as it indicates that the prevailing
mHealth strategy emphasises individual, one-time solu-
tions for isolated events of violence. This focus was
especially pronounced in regions with higher rates of
VAW (eg, South Asia, see figure 3B)' and among those
apps developed by the private sector (see figure 3E).
Yet, violence against women has been established as a
widespread, structurally embedded and complex global
problem, which is rarely experienced as a one-time indi-
vidual incident.! 2 However, the overall shift in focus of
apps in the recent years towards more preventative and
inclusive mHealth strategies against VAW (ie, education,
reporting and evidence building, and supporting apps)
that, among other things, broach underlying (ie, societal
and structural) aetiologies of VAW as indicated by our
data (see figure 3C) is a favourable development.
Factors associated with violence against women are
reflected in the so-called ‘socio-ecological’ or ‘ecolog-
ical’ framework, a widely used theoretical model that
considers how factors across four levels (ie, individual,
relationship, community and societal) interact to put
individuals at increased (or decreased) risk for experi-
encing and/or perpetrating violence."® *” * This model
is extensively used, notably by the WHO'" * and the
Centers for Disease Control and Prevention,27 to delin-
eate the multiple levels at which different factors operate
to influence risk; in turn, evidence suggests that factors
at all these levels should be addressed—separately or
jointly—for successful interventions against violence
against women.'® In contrast, apps oftentimes disregard
the relationship, community and societal level, respec-
tively, as our data suggest a global under-representation
of education, reporting and evidence building as well as
supporting apps (see figure 3A). Reporting and evidence
building apps help shed light on the systematic societal
level of sexual violence and harassment in public spaces
as a global phenomenon. In turn, supporting apps focus
on the relationship level of (mainly) domestic violence
and help connect (potential) survivors of the latter to
already existing ‘traditional’ support structures. This way,
these app categories shift the focus from the individual
to the relationship, community and societal level of VAW.
Too little attention is being paid still to mHealth-
delivered primary prevention against violence against
women, for example, in the form of education apps that
explicitly highlight the relevance of gender equality,
as ‘[t]he promotion of gender equality is an essential
part of violence prevention’ in public health.'® Gender
inequality, more specifically female inferiority, in turn,
is a socio-structural concept underlying VAW and there-
fore should be addressed by education apps. In general,
it is paramount for mHealth intervention strategies not
to be seen as an isolated solution but rather as strategy
that complements the long-term public health goal of

prevention.'” Naturally, there is no need for every single
app to address all factors or levels of the socioecological
framework on its own; however, an overall balance of
different approaches addressing all levels jointly in each
region could provide better results.

In addition, the use of apps to promote change of
men’s attitudes and behaviours as a potentially important
element in the prevention of VAW seems to be poorly
developed.'® ™

Another important aspect is access in terms of app cost,
which can be a factor limiting their effect, especially in
LMICs. As described earlier (see Results, Target group,
sector and cost distribution), the majority of apps can
be downloaded free of charge leading to a relatively
equitable access to different app-based interventions.
However, it must be noted that many apps that include
call or SMS sending functions, for example, emergency
apps, come along with respective charges for such calls
not by the application itself (through download or in-app
purchases) but by the user’s network provider. Conse-
quently, access to and use of many apps with a notifica-
tion function of that kind still remains inequitable.

To effectively and responsibly seize the opportunities
of mHealth technology in preventing and/or addressing
violence against women, the issues above should be made
visible and discussed.

Limitations

Despite systematic searches, only small numbers of apps
initiated in MENA, Latin America and the Caribbean and
in sub-Saharan Africa could be identified, compared with
South Asia, Europe and Central Asia, and North America.
This limited cogent regional comparisons to South Asia,
North America, and Europe and Central Asia. Mentioned
misrepresentation is owing to the online availability of
apps that, in many cases, is restricted to their respective
location of implementation; for instance, apps available
only to users in India selectively appear on the country-
specific versions of app reselling platforms, for example,
App Store — India and Google Play — India in this case, and
are much more prone to pop up in Google searches
conducted via servers in the same country. Furthermore,
possible selection bias due to language restriction to
English, German, French and Spanish needs to be consid-
ered as well. The language restriction as well as country-
specific app selection bias is presumed to be the reason
why we identified negligible numbers of apps with loca-
tion of initiation in East Asia. Given the large population
as well as the high density of smartphone use, especially
in the densely populated areas of Central and East Asia,
the low numbers of apps with location of initiation in
these regions are presumably not an accurate reflection
of the actual app distribution but rather are to be inter-
preted in the context of country-specific online search
bias, as well as the language restrictions in this system-
atic review. However, this depicts a common limitation in
systematic app reviews that are most commonly restricted
to even only one language.”*** The restriction of year of
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release from 2010 up to and including 2018 as eligibility
criterion can potentially lead to another selection bias.
Nevertheless, the systematic review at hand aims to assess
the recent developments in app development, for which
reviewing the past 8 years is sufficient and in line with
previous systematic reviews on other mHealth applica-
tions.”** Additionally, it must be mentioned that each
app was assigned to the sector(s) (private/public/both)
of institutions by which it was merchandised; whether
other institutions were involved in actually implementing
the app was not incorporated into this review. Also, down-
load numbers as such are an imperfect proxy for the
actual use of the respective application, for example, an
app can be deleted right after it was downloaded or an
app’s privacy policy agreement may be not accepted by its
user so that it cannot be put into use.

In our review, we moreover refrained from further
qualitative assessment of the respective applications, as
has been done before for personal safety apps,” since app
download was partly restricted with regard to app store as
well as geographical location and activity. Selective assess-
ment of only those applications that were accessible to us
would have led to a biased app sample and thus a biased
quality analysis. However, our qualitative content analysis
was based on extensive app descriptions (see Methods and
Qualitative content analysis: categorisation with regards
to app function), and we included all apps that adhered
to our inclusion criteria (see figure 1), going far beyond
apps that can only be downloaded in Germany which
was the location of our study. This way, we were able to
include more applications than any other review on this
topic—and also more than the vast majority of reviews on
mHealth applications in general®®>—thus leading to the
first extensive review of apps addressing violence against
women by which global trends may be identified.

Importantly, it should be noted that the review meth-
odology used in this study clearly draws on the concept
of categorisation. Each app was inductively categorised
with regards to its prevailing function into one of five
categories; as such, it is not a nuanced review of all func-
tions an app entails. This approach was chosen due to
its practicability for frontline health and social workers
for whom an overview about which applications address
VAW in what way in their respective region is a first step
to know what kind of app(s) their patient population is
using and which are available for them. This informa-
tion might also be relevant for policy makers who are
involved in planning and regulating both mHealth-based
and non-mHealth-based interventions against violence
against women.

CONCLUSION

In light of the high global prevalence of violence against
women' and the expanding field of mHealth technolo-
gies,'" as well as the high download numbers of apps (see
figure 3D), this review presents a first step for further
in-depth research on mobile approaches addressing VAW

globally. The overall scarcity of discussions of such apps in
the scholarly literature is striking. Also, previous reviews
have not captured the whole spectrum of these apps, as
they solely concern applications for personal safety’ or
against rape,’ while in this systematic review, a consider-
able amount of apps for education, reporting and evidence
building, and supporting purposes addressing all aspects of
violence against women, not exclusively personal safety or
rape, were identified.

Based on our systematic review, the following issues need
to be taken into account in further explorations of apps
against VAW.

As discussed above, such apps should address indi-
vidual and relationship, community and societal factors,
all of which contribute to violence against women and
can be modified as intervention studies on non-mHealth
approaches have shown."® App development and imple-
mentation should be based on the most up-to-date scien-
tific evidence on interventions for the prevention of and
response to VAW. For as long as there is no evidence on
the efficacy of mHealth approaches against VAW, recom-
mendations on non-mHealth strategies will provide guid-
ance on prevention, for example, the ‘RESPECT Women’
Framework endorsed by twelve UN, bilateral and multilat-
eral agencies.'

Furthermore, itis not sufficient for apps to aim to address
the broader social and institutional context of violence
against women without integrating their approach into
this broader context, namely linking them with existing
institutions (eg, self-help groups, NGOs, women organisa-
tions and so on), and taking into account the social norms
and institutions that continue to uphold VAW (eg, lack of
targeted training on VAW in the police force, legal and
healthcare system, lack of promotion of gender equality in
education and so on).?? % Thus, collaborations between
mHealth and ‘traditional’ approaches should be actively
sought,” subordinating the technology to the overall aims
of preventing violence against women and mitigating its
impacts; and also integrating app functions into other
domains that are not primarily focussed on addressing
violence against women.

As an important step in the further evaluation of apps
and app functions addressing violence against women,
their potential purposes, risks and effects need to be
assessed more thoroughly, for example, in the form of
qualitative studies with users and other stakeholders, or
systematic intervention studies. It will be paramount to
understand potential harms such as data privacy breaches
or loss of personal contact with supporters or other mean-
ingful interventions resulting from a shift to digital tech-
nology. Furthermore, issues of safety need to be addressed
as it must be ensured that women are not inadvertently put
at more risk by using mHealth technology."® This is espe-
cially the case for LMICs where mobile phones are often
shared™. Hence, important confidentiality as well as safety
issues of the user need to be taken into account in devel-
oping apps.” ** In our review, we could identify security
provision for the user mainly by password-secured access

8
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to the respective app. Many emergency app functions also
included the option of placing an emergency call with a
locked screen (eg, the apps Guardly mobile and Shake-
2alert; see online supplementary table 1). This way, the app
may be accessed without anyone other than the user taking
note of it. However, more research is needed on the efficacy,
extent and sufficiency of such functions. For this, interviews
with potential users and stakeholders of such apps as well
as systematic intervention studies are needed for further
evaluation. Such studies should include an assessment of
risks and cultural acceptability of the mHealth interven-
tion, as well as user satisfaction.® *° Furthermore, the issues
of potentially inaccurate data input, misinterpretation
of the information, as well as issues regarding language
and literacy problems must be taken into account when
assessing mHealth intervention strategies in general®' **
and against VAW in particular.”® ** Misinterpretations can
additionally occur due to lack of verbal and non-verbal cues
in most apps.*

Taken together, mHealth solutions certainly are not the
panacea for violence against women and should not be
viewed as replacement for existing strategies. Neverthe-
less, if used effectively and integrated appropriately into
existing interventions, apps or app functions addressing
violence against women may present a promising tool in
global health. As for many mHealth interventions, available
evidence on effectiveness and overall benefit is sparse”
and, thus, needs to be further investigated in the future.
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