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A B S T R A C T

Aim: Women's knowledge of contraception is incomplete and a wide variety of information sources are
used. Since the advent of smartphones, 325,000 healthcare apps have become available.
Our aim is to conduct a literature review on smartphone applications for contraception.
Methods: 15 databases in English, Spanish and French were examined, which included studies published
between 2007 and 2018 that describe or compare mobile applications for reversible contraceptive
methods and interventional studies.
The quality of the studies was assessed using the Cochrane scale or a scale created by the authors.
Results: 1786 articles were listed and 22 were included in the main text.
In two randomised controlled trials, apps did not influence the choice of a contraceptive method. Two
studies showed a significant improvement in knowledge after using an app.
Comparative studies reported a large number of apps, the majority of which contained only incomplete
information and few interactive features.
Conclusion: Many applications deal with contraception, but few have reliable and exhaustive information.
Further studies are needed to measure the impact of apps on observing compliance.

© 2018 Elsevier Masson SAS. All rights reserved.
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Introduction

In France, contraception is very widespread. According to the
Health Barometer 2016 [1], 92% of women aged 15–49 who are
sexually active use some form of contraception. However, despite
one of the highest coverage rates in the world, contraception
remains a real public health problem. According to a French study
by the DRESS in 2015, the rate of abortion is 144 per 1000 women
aged 15–49 [2]. This rate has been stable since 2006. A study
conducted on a worldwide level [3] estimated that 40% of
pregnancies are unexpected and among this number, 50% end in
an abortion.

Women’s knowledge of contraception is incomplete, with
persistent incorrect ideas [4] [5]. Outside the pill and condoms,
other methods of contraception are relatively unknown [6].
Emergency contraception is indistinctly understood and its period
of effectiveness is often underestimated.

The majority of women receive information but this is often
incomplete and largely focused on the pill and condoms.
Information sources that are frequently used are media and
information shared by peers. Reliable sources, such as documents
produced during communication campaigns or created by pro-
fessionals are rarely mentioned [6].

Since 2001, French law has made sex and relationship education
compulsory in schools at a rate of at least three sessions a year, but
these are not carried out fully.

Therefore, spreading information and facilitating access to
contraception appears to be an insufficient solution. Notably, the
problem lies in the incompatibility between lifestyles and
suggested methods of contraception. One solution could be to
try to find tools adapted to women’s lifestyles in order to try to
improve knowledge and levels of use.

In a society where technology is omnipresent and where
smartphones are widely accessible, especially among young
people, the question of using an app (mobile/smartphone
application) as a source of information on methods of
contraception and an aid to help levels of use should be
considered. In 2017, 325,000 healthcare apps were counted
across all platforms overall [7]. More than half of French people
are convinced by digital medical tools. However, although 56% of
doctors equipped with a smartphone use medical apps in a
professional setting, only 8% have recommended them to their
patients.

Healthcare applications have already proven themselves in
other fields: improvement of glycated hemoglobin in type 1
diabetic patients, and of medication compliance for the Parkinson
disease and bowel preparation [8,9].

The aim of this study is to take stock of the knowledge of
smartphone applications concerning contraception, by means of a
literature review of articles which describe and evaluate apps, as
well as articles which evaluate their potential influence on the
population.

Methods

This was a narrative review of literature in accordance with the
PRISMA-P method [10].

The following databases were examined between 1 December
2017 and 31 March 2018 in French, English and Spanish: PubMed,
CAIRN, CISMEF, The Cochrane Library, ScienceDirect, SUDOC,
Persée, Google Scholar, DUMAS, LILACS (Latin American and
Caribbean Center on Health Sciences Information), POPLINE, The
Grey Literature Report, Opengrey, ClinicalTrials and ICTRP. The
research equation was: (contraception OR contraceptive OR
contraceptif OR anticonceptivos OR contracepcion OR pillule
OR pill) AND (smartphone OR mobile applications OR mobile app
OR aplicaciones para moviles OR ordiphone OR applications
mobiles). The equation was adapted to the function of each search
engine.

Sources and bibliographic references were managed using
ZOTERO software.

Screening studies

Once duplicates had been excluded, selection was carried out in
two stages by reading the titles and abstracts and then reading the
main text. The studies included were those published between
January 1st, 2007 (beginning of smartphone sales) and February
1st, 2018 that describe or compare apps related to reversible
contraceptive methods (oral contraception, implant, intrauterine
device, ring, patch, progestogen injection, condoms and other
barrier contraception, emergency contraception) and interven-
tional studies that analyse the effects of these apps on the
population.

The exclusion criteria were:

- Articles concerning natural methods of contraception (pulling
out, studying menstrual cycle)

- Articles concerning permanent methods of contraception (male
and female sterilisation)

- Articles concerning only global knowledge of health, sex
education, STIs (sexually transmitted infections)

- Articles concerning overall treatments not focused on contra-
ception

- Articles concerning instant messaging applications that allow
interaction between 2 or more people

- Articles that do not study mobile application(s)
- Articles concerning applications that are not linked to contra-
ception

- Articles that are not original
- Articles written in a language other than French, English or
Spanish

- Main text could not be found

The studies were screened independently by 2 researchers. In
the event of a difference of opinion, the articles concerned were
discussed by the two researchers in order to come to a conclusion.
The bibliographies of studies included were analysed to identify
other articles that met the inclusion criteria and were not listed
among the studies in the electronic databases.

Data analysis

The data were collected by each of the two researchers for each
study included in the main text thanks to a pre-defined collection
formula that gives: title, author, year of study and publication,
country, type of study, inclusion criteria, participants, results,
quality of the study. To evaluate the quality of the study, the
Cochrane Collaboration’s tool for assessing risk of bias was used for
interventional studies with sample groups. A specific scale with 8
points was created for studies that describe apps. This is made up
of 7 items: IMRAD presentation (Introduction, Methods, Results
And Discussion) of the article (1 point), collection of applications
on several computer platforms (1 point), controlled study
(comparison of apps) (1 point), results in agreement with
methodology (1 point), presence of a bibliographic source (1
point), declared conflicts of interest (1 point) and evaluation of the
app using a scale that is validated (2 points) or not validated (1
point).

The data extracted were then pooled by the two researchers and
made the object of a narrative study. They were summarised and
grouped by topics.



Fig. 2. Origin of included articles.
blue: article found in several database/ red: article found only in this database.
.

F. Rousseau et al. / J Gynecol Obstet Hum Reprod 48 (2019) 83–89 85
Results

1786 articles were listed. After excluding duplicates, 1702
articles were analysed. 48 were eligible upon reading the title and
abstract and 22 were included upon reading the main text. The
flowchart is presented in Fig. 1. The degree of agreement between
the two investigators was measured using Cohen’s kappa test. This
was evaluated at k = 0.80 during the selection stage based on title
and abstract and at k = 1 during the selection stage based on the
main text, which confirmed a strong agreement. The studies were
classified into three categories: studies describing a single app (7/
22), descriptive studies comparing several apps (7/22), interven-
tional studies on a sample group (8/22). The majority of the articles
were published between 2016 and 2017 (15/22), primarily in the
USA (15/22). Fig. 2 shows the databases in which the articles are
listed.

Studies describing an app

The characteristics of seven studies describing an application
are detailed in Table 1. Three [11–13] were aimed at healthcare
professionals to provide them with a tool for advising on an
adapted method of contraception. Four were directed at patients:
Pickpill [14] gave information on oral contraception, MyLARC [15]
on LARCs (long-acting reversible contraception: implants and
IUDs), MyChoice [16] on hormonal contraception and LARCs, and
M-app [17] on emergency contraception. These studies had an
average score of 3.7/8 [2–5] They provided few details on the
Fig. 1. Flowchart.
*“Hidden” duplicates = articles not having the same title but having the same content.
informative content and functionalities included in the apps. The
apps for which an article had been published followed medical
recommendations or were created by healthcare professionals.
Overall, users liked the apps.

Studies comparing apps

The characteristics of seven studies comparing applications are
detailed in Table 2. Three out of seven studies concerned apps that



Table 1
Descriptive studies of an app.

Title of the article Name of the
app

Main objective Method Principal results About the app Quality

MyLARC: a theory-based
interactive smartphone app
to support adolescents’ use
of LARC 2017a [15]

MyLARC To present and
evaluate an
informative app about
LARCs

App evaluated with
a satisfaction
questionnaire
completed by 30
users of LARCs aged
14–19 years old

Suitable and well liked
support for giving
information about LARCs to
adolescents who were
satisfied overall.

- detailed content
- created by healthcare pro-
fessionals in line with
medical recommendations

- available on the Apple
Store

5/8

Pickpill: software for
smartphones to help follow
treatment and provide
recommendations in the
event of forgetting to take
oral hormonal
contraceptives 2013a [14]

Pickpill To create and evaluate
an app that helps the
user to take oral
contraception and
gives a course of
action if the user
forgets

App evaluated using
a HAS questionnaire
by 8 doctors and 12
patients

Informative app on oral
contraception with a
reminder module and course
of action in the event the
user forgets. The testers were
satisfied overall with the
simplicity and clarity of the
messages.

- detailed content
- based on HAS recommen-
dations

- Available on the Google
Play Store

5/8

My choice: Navigating
contraception application
development
2016a [16]

My choice To present an
informative app on
contraception with
the goal of improving
knowledge of LARCs

App not evaluated MyChoice has complete
information on hormonal
methods of contraception
and LARCs

- content has little detail
- based on medical recom-
mendations

- available on the Apple
Store

3/8

An evidence-based mobile
app for emergency
contraception awareness
and education
2015a [17]

M-app To present an app that
informs women about
emergency
contraception
methods in Canada

App not evaluated Presentation of M-app, which
is aimed at patients who want
to have information on
emergency contraception

- content has little detail
- based on medical recom-
mendations

- available on the Apple
Store and the Google Play
Store

2/8

iContraception: a software
tool to assist professionals
in choosing contraceptive
methods according to WHO
medical eligibility criteria
2014a [11]

iContraception To present and
evaluate an app aimed
at healthcare
professionals for
advice on
contraceptives

App evaluated using
a scale of pertinence
and satisfaction by
54 healthcare
professionals who
had already used it

iContraception is an aid in
prescribing contraception. It
is liked by healthcare
professionals, the majority of
whom recommend it.

- content has little detail
- based on WHO recom-
mendations

- available in English, French,
Spanish and Portuguese, on
the Apple Store and the
Google Play Store

5/8

Development of a mobile app
for family planning
providers
2017a [12]

QFP app To present and
evaluate the QFP app,
aimed at family
planning
professionals.

App evaluated by
user satisfaction tool
completed
voluntarily by 69
professionals

QFP app is an aid in
prescribing contraception
that is visually attractive and
easy to use; 80% would
recommend to other
professionals

- content has little detail
- created by healthcare pro-
fessionals

- available on the Apple
Store and the Google Play
Store

4/8

Using mobile technology to
support family planning
counselling 2010a [13]

To present an app
aiming to assist
healthcare workers
provide guidance
about contraception

App not evaluated Organisational and decision-
making app aimed at
healthcare workers that
presents available methods
of contraception.

- content in the app has little
detail

- based on BCS algorithm

2/8

a Year of publication.
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provide information about contraceptives [18–20]. Two out of
seven identified and evaluated those that help to prevent
unintended pregnancies [21,22]. Two other studies carried out
the same research, one with sex education apps (including family
planning) [23] and the other with apps that give reminders to take
oral contraception [24]. These studies had an average score of 5.86/
8 [2–7] They listed an increased number of applications giving
information on contraception but the majority contained incom-
plete information and few interactive functionalities (video,
geolocalisation). The most frequently mentioned methods of
contraception were studying menstrual cycle, oral contraceptives
and condoms. The most popular apps were those providing
information on the cycle and those that gave reminders to take
contraception. The majority were aimed at the general population,
and the others at healthcare professionals. The scales of evaluation
used in these studies were very dissimilar, and were often created
by the author in literature reviews but few had scientific validation.
One study compared apps reminding users to take the pill. It
concluded that these apps were reliable overall but that they
should not be used as the only reminder.
A selection bias was possible for 5 out of 7 studies: two listed
only free apps and three listed only those available on the Apple
Store.

Interventional studies

Eight studies analysed the effect of these apps on the
population and are described in Table 3.

Two randomised controlled trials [25,26] reported that apps do
not influence the choice of long-term contraceptive method.
However, one study noted an increase in interest in the implant
after using the app. No conclusions on the impact of apps on
knowledge of contraceptives can be drawn from these two studies
given that this was a secondary aim and that the results were
contradictory.

However, 2 out of 3 before/after interventional studies [27–29]
specifically evaluated the impact of an app on knowledge of sexual
health and showed a significant improvement after using the app.
Knowledge was evaluated using variable pertinence question-
naires, according to studies.



Table 2
Comparative app studies.

Authors Main objective Method Principal results Quality

Lunde
et al.
March
2015a

[19]

To identify and evaluate apps that provide
information on contraception

- 41 search terms
- found only on Apple Store
- well-defined inclusion/exclusion criteria
- evaluation by validated scale

- 1,218 apps listed,113 concerning contracep-
tion

- 18 were included
- 2 had exhaustive and clear information
- average score with APPLICATION scoring was
10.6/17 (7–15)

7/8

Perry
et al.
March
2015a

[18]

To identify apps that provide information on
contraception and evaluate those that can be
used by professionals at family planning and
education centres

- 41 search terms
- found only on the Apple Store
- inclusion/exclusion criteria not given
- evaluation by validated scale

- 1,218 apps listed, 113 included
- 6 were considered relevant for profes-
sionals at family planning and education
centres

- average score with APPLICATION scoring of
11.1/17 (8–12)

7/8

Kalke
et al
March
2016a

[23]

To identify and evaluate sex education apps - 9 search terms
- found on the Apple Store and the Google Play
Store

- well-defined inclusion/exclusion criteria
- evaluation scale based on the literature

- 2693 apps listed, 15 apps included
- 12 (80%) contained information on plan-
ning a pregnancy

7/8

Mangone
et al.
2014a

[21]

To identify and evaluate apps that help to
prevent unintended pregnancies

- 30 search terms
- found on the Apple store and the Google Play
store

- well-defined inclusion/exclusion criteria
- evaluation score based on literature
- significant selection bias, report bias

- 6,805 apps listed, 218 included, few were
reliable for preventing unintended pregnan-
cies

- 15 had a score ≧50/94 and ≧15/21 as
contraception

- 89 (41%) did not mention any method of
contraception

6/8

Chen and
Mangone
July 2015a

[22]

– To create an evaluation formula for apps
that help to prevent pregnancies among
adolescents and young adults – To identify
and evaluate apps

- 52 search terms
- found on the Apple Store and the Google Play
Store

- well-defined inclusion/exclusion criteria
- mCAPP formula based on the literature
- significant report bias

- 4043 listed, 22 included
- 6 (27%) did not contain any information on
contraception

6/8

Gal et al.
2015b

[24]

To identify and evaluate apps in the USA that
remind users to take oral contraception and
are available in English.

- 3 search terms
- found on the Apple Store and the Google Play
Store

- only exclusion criteria were defined
- evaluation formula was not described or
validated

- number of apps listed unknown, 39 apps
included

- 32 (82%) send a reliable reminder

6/8

Sridhar
et al.
May-
June
2014a

[20]

To identify and describe apps that give
information on contraception

- 14 search terms
- found only on Apple Store
- well-defined inclusion/exclusion criteria
- apps not evaluated
- report bias, undeclared conflicts of interest

- 289 apps listed, 160 included, 16 aimed at
healthcare professionals, 144 aimed at the
population

- following menstrual cycle (28%), information
on sexual health (28%), contraception re-
minder (18%), localisation of family planning
centres (15%) and games (11%)

2/8

a Date of including app.
b Year of publication.
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Studies concerning apps aimed at healthcare workers in India
[30] and Tanzania [31] [32] were of avery low quality. These reported
an organisational improvement and made it possible to provide
moreexhaustive information on different types of contraception and
a higher degree of satisfaction after the consultation.

Discussion and conclusion

Strengths and limitations of the review

The strength of our study was the large number of articles listed
(1786), as well as large range of databases used (15). Furthermore,
the Cohen’s kappa coefficient used at the selection stage based on
title and abstract, as well as the main text, showed a strong
agreement between the two investigators.

One limitation of this study was the creation of the evaluation
scale for articles describing apps for the needs of the study. This
was made up of 7 items and did not take into account whether
informative details about the app were included.
The quality of the articles included proved to be very
heterogenous, which made it impossible to reliably conclude the
impact of the app on knowledge and levels of contraception use.

The questionnaires evaluating knowledge were just as different
in quality and exhaustiveness, according to the studies. The
majority were created by the authors and not validated scientifi-
cally.

A large majority of the articles published on the subject came
from the United States, a country where the rate of unintended
pregnancies is the highest among developed countries and where
sex education is primarily focused on abstinence rather than
information and methods of contraception.

The only French study included is the one presenting and
evaluating Pickpill.

Implications for practical application

iContraception could be used by French healthcare profes-
sionals. This application from Spain has been translated into four



Table 3
Interventional studies.
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languages and is available for free on the Apple Store and the
Google Play Store. It provides information on the different types
of contraception in line with WHO recommendations, notably on
the eligibility criteria for using different contraceptives. It is a tool
to help give prescriptions. However, the study does not specify if
the information on the different types of contraception is
complete.

For users of oral contraception, Pickpill may be suggested by
healthcare professionals. It was based on the HAS recommenda-
tions and contained complete information, as well as a course of
action if the user forgets. This app has been evaluated using a
scientifically validated tool.

On the other hand, this literature review highlighted the
difficulties for users to evaluate the informative content of the app.
Notably, in the study by Lunde et al., the app that scored the highest
in popularity had the lowest APPLICATION score.

The large majority of apps presented in this study were the
result of medical recommendations or were produced with the
help of healthcare professionals. This can certainly be explained by
the publication bias. In fact, only seven apps benefitted from being
presented by a publication, while the comparative studies listed
more than 100.

This then raises the question of the app’s certification by a
competent authority so that patients and professionals can choose
from a selection of reliable tools. The French Ministry of Health is
currently working on implementing guidelines for labelling smart
devices and health apps. In October 2016, the HAS published “Good
practice guidelines on health apps and smart devices” [33]. This
was made up of 101 good practices grouped into 5 areas: users,
health content, technical content, security/reliability, use/usage.
Therefore, the labelling guidelines should combine the new 2018
European regulation on personal data and the HAS guidelines on
good practices.

Conclusion

Apps may be a tool to aid levels of use and prescription of
contraception but few are a reliable and exhaustive source of
information.

It would be interesting to carry out a comparative study in
France that uses a standardised scale to identify and evaluate
different applications linked to contraception. It would also be
relevant to develop randomised controlled trials to measure the
impact of apps on knowledge, contraceptive compliance or
adapted management of missed hormonal contraceptive.
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