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Abstract

Objective: Unintended pregnancies are a public health problem that represents 48% of global pregnancies. Despite the pro-
liferation of smartphones there is limited data on the app’s features on unintended pregnancy. The purpose of this research
was to identify free apps available in Spanish, in the iOS Store and Google Play, which can be recommended to prevent
unintended pregnancies in adolescents.

Methods: A systematic search to identify apps was performed in the iOS App Store and in Google Play aiming to replicate the
way a patient might access an “unintended pregnancy prevention” app. Additionally, the quality, using the Mobile
Application Rating Scale, and content were assessed.

Results: A total of 4614 apps were identified, of which 8 were retrieved for assessment (0.17%). The mean for objective and
subject quality was 3.39 (standard deviation (SD)= 0.694) and 1.84 (SD= 0.626), respectively. A total of 16 thematic categor-
ies were identified. The mean of topics covered in the apps was 5.38 (SD= 2.925) being those related to contraception the
more frequent.

Conclusion: The results of the present study suggest that only a small percentage of free pregnancy prevention apps in
Spanish should be recommended. The contents of the apps retrieved meet the potential necessities of adolescents.
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Introduction
Unintended pregnancies (UPs) are a public health problem
that, despite showing a downward trend, are a priority that
needs to be addressed as these pregnancies represent 48%
of global pregnancies.1 According to Starrs et al.2 sexual
and reproductive health are essential for sustainable develop-
ment due to its relation to gender equality and women’s well-
being and its impact on the mothers’ and children’s health.

UPs can be considered especially serious during adoles-
cence as they lead to grave complications for both the preg-
nant woman and the child. The literature shows a greater
risk of preeclampsia, postpartum endometriosis and sys-
temic infections,3 preterm births, greater neonatal mortality,
and postpartum depression.4

According to Fleming et al.5 adolescents are at a greater
risk of UPs than populations of other ages due to several
factors. On the one hand, their age,6 and on the other
hand, some behaviors that predict this risk and need to be
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paid special attention to such as alcohol and substance con-
sumption,5 low perceived risk of pregnancy7 and lack of
knowledge regarding contraception and the use of contra-
ceptives and their benefits and risks,8 for example.

There is evidence about the effectiveness of interven-
tions aimed at reducing the risk of UPs. They are diverse
when it comes to design and content.8–11 Among these
interventions, those that incorporate digital technology
stand out. Adolescents belong to a generation that uses
technology such as mobile phone applications (apps) fre-
quently. The use of apps as tools to promote healthy beha-
viors among this population is frequent.12 In fact,
interventions specifically targeting sexual behaviors using
mobile technology have already been developed.13

There are several factors in favor of integrating apps as
tools for UPs prevention. The percentage of adolescents
who use mobile phones has increased notably. In Spain,
almost 100% of adolescents are frequent users of these
devices.14 The attitude of adolescents toward this integration
is generally very positive and they highlight the empower-
ment derived from these tools.12,15 There are sexual health
apps specifically designed for adolescents that have proved
viable for its use among this population.16–18

While it seems that there are already apps that can be used
to share resources and knowledge for pregnancy prevention
among adolescents, considering the sheer number of apps
available in digital stores, it seems convenient to establish cri-
teria to determine which apps can be recommended and
which cannot. This has been previously done. For example,
Chen et al.19 developed an evaluation framework specifically
designed for apps for adolescent pregnancy prevention based
on four domains: (1) app characteristics, (2) user interface fea-
tures, (3) adolescent pregnancy prevention best practices, and
(4) general sexual and reproductive health features.

Asnoother studyspecificallyassessing theseaspects inapps
for UP prevention in Spain has been found, the present study
was developed with the purpose of identifying which free
apps available in Spanish, in the iOS Store and Google Play,
can be recommended for UP prevention among adolescents.

Methods

Design

This is a systematic, step-by-step review that included two
steps: (1) Identification and selection of apps with the purpose
of ‘preventing UPs in adolescents’ available in the iOS Store
and Google Play between November and December 2020;
(2) Assessment of quality and content. No humans were
involved in the analysis so consent statement was not necessary.

Intervention

The methodology to identify free apps available in Spanish,
in the iOS Store and Google Play, that can be recommended

to prevent UPs in adolescents include two steps: (i) selec-
tion of Smartphone Apps and (ii) quality and content
assessment of selected apps.

Step 1: Selection of smartphone apps. Our methods sought to
replicate the way a patient might access an “unintended preg-
nancy prevention” app. Searches were performed in the iOS
App and Google Play Stores using the following Spanish key-
words in both stores: “embarazo” (pregnancy), “prevención
del embarazo” (pregnancy prevention), “prevenir el embara-
zo”(prevent pregnancy), “embarazo no deseado” (unintended
pregnancy), “adolescente y embarazo” or “adolescencia y
embarazo” (adolescent and pregnancy), “contracepción”
(contraception), “contraceptivo” or “anticonceptivo” (contra-
ceptive), “comunicación sexual” (sexual communication),
“educaciónsexual” (sexual education) and“salud reproductiva”
(reproductive health). The searches were performed using an
iPad Air (4th Generation) and a Samsung Galaxy Tab A6.

An initial review of the apps, developed by two researchers,
based on the description available in digital stores was per-
formed. The apps meeting the following criteria were selected
(i) content related to pregnancy prevention; (ii) free; and (iii)
available in Spanish. And the exclusion criteria were (i) the
app was classified as a game/entertainment and therefore had
no healthcare aim; (ii) it did not target the population under
study (adolescents); (iii) the aim was exclusively pregnancy
monitoringand/ordelivery; and (iv)were related to specificcon-
traceptives or were alarms/reminders for contraception intake.

Duplicated apps were eliminated when they appeared as
a consequence of searches with different keywords and/or
in both stores.

The apps meeting the criteria previously established
were downloaded and a second review was carried out
based on usage. The same inclusion and exclusion criteria
were used for the final selection, with malfunctioning or
defective functioning added as exclusion criteria. The
retrieved apps were considered apt to be recommended
and quality and content were assessed.

Step 2: Assessment of smartphone apps (quality and content).
Quality assessment: two reviewers assessed the apps’ quality
for pregnancy tracking using the Spanish version of the
Mobile Application Rating Scale (MARS) (internal consist-
ency α>0.77).20 This version includes 23 items. And 19
items assess objective quality, which at the same time has 4
dimensions (engagement, functionality, esthetics, and infor-
mation quality) and subjective quality (4 items). There are
six additional items specific for health apps (awareness,
improved knowledge and behaviors, change intention, social
support, and behavior change). All items are rated on a
5-point scale (1, inadequate; 2, poor; 3, acceptable; 4, good;
5, excellent) with possible total scores being 1 to 5 for object-
ive, subjective, andspecific items.Meanscoreswerecalculated
for eachdomainandoverall appqualitywascalculatedbyaver-
aging the aggregated mean for all domains.
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Content assessment: a content analysis strategy was
developed with the aim of reviewing which topics each
app covered. A researcher identified all the topics
related to the target of our study and synthesized informa-
tion in categories.

No major differences were observed between both
researchers. So, the results of all process were accorded
by consensus.

Data analysis

Total scoresmean and standard deviation (SD) for each app on
each domain of theMARS and the topics includedwere calcu-
lated. All statistical analyses were conducted using IBMSPSS
version 27.0 with significance levels set at p < 0.05.

Results
A total of 4614 apps were identified, 98.6% of which were
eliminated (n=4550). After discarding duplicated apps, 24
apps were downloaded, of which 66.7% (n= 16) were elimi-
nated, with a final number of 8 apps retrieved for the assess-
ment of quality and content (Figure 1).

Quality assessment

The mean for objective quality was 3.39 (SD= 0.694), and
for subjective quality was 1.84 (SD= 0.626) (Table 1). The
scoring for independent items (specific part) was above
2.25 points (Table 1). All 75% of the apps had a scoring
above 3.30 for objective quality while 50% had a scoring
above 2 for subjective quality (Table 2).

Figure 1. Flowchart of app search process.
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Content assessment

A total of 16 thematic categories were identified (Annex 1)
with a mean of 5.38 (SD= 2.925). The most frequent topics
covered in the apps were “types of contraceptive methods,”
“description of contraceptive methods,” “mode of use of

contraceptive methods,” and “effectiveness of contracep-
tive methods.” The lowest number of categories covered
in the app was 2 and the higher was 10 (Table 3).

Discussion
While many hundreds of apps for the prevention of UPs are
commercially available, of those retrieved in this study,
only eight contained potentially suitable content to be
recommended to adolescents. According to the criteria
established by researchers approximately 0.17% of the
apps assessed could be recommended. This percentage is
lower than what was observed in previous similar studies,
probably due to the application of more restrictive exclu-
sion criteria.21

The existence of apps specifically designed to prevent
UPs that can be recommended to adolescents can be very
positively evaluated by healthcare professionals as these
apps provide them with a set of tools that can complement
their activity with benefits not present in in-person consul-
tations. This contributes to the acquisition of knowledge
and abilities related to a topic generally considered taboo
and therefore adolescents will not fear being stigmatized
for attending a sexual education consultation, and, finally,
a great number of people can be reached at a low cost.15

These aspects are of the utmost importance because there
is a documented risk of low participation in programs for
the prevention of UPs22 and an inadequate adolescents’
sexual knowledge.23

The results of previous interventions in which apps had
been specifically used with the aim of modifying behaviors
related to UPs demonstrate the effectiveness of apps to

Table 1. Mean (SD) MARS score.

Objective quality 3.39 (0.694)

Engagement 2.94 (0.725)

Functionality 4.22 (0.619)

Esthetics 3.58 (1.165)

Information 3.29 (0.788)

Subjective quality 1.84 (0.626)

Awareness 2.38 (0.916)

Knowledge 2.50 (1.069)

Behavior 2.25 (1.035)

Change intention 2.25 (1.035)

Social support 2.63 (0.916)

Behavior change 2.38 (1.060)

MARS: Mobile Application Rating Scale; SD, standard deviation.

Table 2. Mean (SD) objective and subjective quality score for each app.

App
Objective
quality Engagement Functionality Esthetics Information

Subjective
quality

(App)lícate con tu sexualidad 3.35 3.00 4.75 3.33 2.60 1.25

Métodos Anticonceptivos 2.06 1.40 3.75 1.33 1.75 1.00

CrESI 3.78 3.40 4.50 4.00 3.50 1.50

Mi Método 4.33 3.40 4.75 5.00 4.33 3.00

Olimpia: Educación Sexual 3.94 3.00 5.00 4.67 3.60 1.75

VAMOS. Servicios de salud sexual y
reproductiva

3.29 2.00 4.00 3.67 3.80 2.00

Yo decido 3.47 3.00 3.75 4.00 3.40 2.25

Tú Decides: Prevención del Embarazo
Adolescente e ITS

2.89 2.20 3.25 2.67 2.89 2.00

SD, standard deviation.
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increased intentions to use contraception, improved knowl-
edge about sexual health,16 or contraceptive knowledge.18

Even though references are lacking for quality compari-
son, as no other study using MARS for the assessment of
apps specifically designed for adolescents in relation to
UPs could be found, it can be stated that the scoring for
quality can be considered acceptable. The study carried
out by Yang et al.24 is of reference. They assessed the
quality of apps for men who have sex with men, and even
though it is not completely comparable, it shares a theme
and a target population with the present study. As observed
in the present study, most of the apps obtained an objective
quality scoring above 3, and it was higher than the scoring
for subjective quality. Probably the lowest scoring for sub-
jective quality can be related to the low scoring observed in
the items related to payment. This can be justified by the
context. On the one hand, the apps retrieved were free,
which implies no payment will be required and it can bias
the reviewer. On the other hand, among the characteristics
of the Spanish health system we must highlight that it is
free, which can lead to the reviewers’ perception that it is
not right to pay for the use of health apps, as this would con-
tribute to reduced equity in access to health resources, a
potential problem for adolescents.

The second criterion for the selection of the apps was
content. This is an essential criterion as the need to obtain
answers about sex during adolescence is greater than in
older age groups8 and therefore adolescents need to
access reliable information. It is also important that the
information has a holistic approach25 and it is focused on
the necessities and the reproductive objectives of adoles-
cents.26 In relation to content, a total of 17 different categor-
ies have been identified, those being related to contraceptive

methods the most frequently found in the apps. This result
coincides with the study developed by Steinberg et al.17 in
which a specific app was used to prevent pregnancy and in
which contraceptive methods were among the most fre-
quently consulted topics. It is very positive for apps to
cover this topic because adolescents face a challenge
when selecting the most appropriate types of contraceptive
methods for them or when engaging in safe sexual rela-
tions.27 At the same time, inadequate use of28 and the
lack of knowledge about contraceptives29 are directly
related to UPs. It must also be highlighted that the appropri-
ate use of contraceptives is one of the most effective
methods to prevent undesired pregnancies.30,31

Another of the topics covered in the apps was the conse-
quences derived from adolescent pregnancies. The per-
ceived severity of a health problem is described in the
Health Belief Model was one of the elements that motivates
people to engage in healthy behaviors.32 There are several
risks, both for the woman and the child, related to adoles-
cent pregnancies33 and it is convenient for adolescents to
learn about them to raise awareness about the situations
they could potentially face.

Knowledge is essential so that female adolescents can
have a clear vision of their risk of pregnancy, especially
when pregnancies are unintended and undesired. Learning
about real facts allows them to realize their susceptibility32

in this case, of getting pregnant. It has been observed that a
low susceptibility of getting pregnant has been associated
with a higher risk of unwanted pregnancies.7,34 On the
other hand, perceived susceptibility also has a direct
impact on some of the behaviors to develop to prevent preg-
nancy, such as the use of contraception.7,35

Another aspect described in the literature as effective is
to combine multiple interventions aligned with the prefer-
ences of adolescents to specifically meet their potential
needs related to sexual health and UPs.8 Apps could con-
tribute to complementing the care usually provided by
sexual health services offering some advantages that
in-person consultations do not, which, according to the
bibliography, would contribute to increased effectiveness,
but also to solving some difficulties inherent to traditional
in-person consultations: fear of feeling observed and/or
judged by others,8 lack of confidence,36 and the existence
of barriers to the access health services.31 Fear of feeling
observed and/or judged by others, lack of confidence, and
the existence of barriers to the access health services can
prevent adolescents from obtaining the answers to their
needs and this is a risk for pregnancy.8

Finally, being able to recommend reliable sexual health
apps could contribute to helping adolescents who, due to
their personal or sociodemographic characteristics, are at
a higher risk of engaging in risk sexual behaviors and there-
fore are at a higher risk of UPs.25,37,38

Some limitations of this study should be noted. Our
search was restricted to free apps. This was deliberate

Table 3. Number of topics included in each app.

App
Number of topics
included in the app

(App)lícate con tu sexualidad 3

Métodos Anticonceptivos 4

CrESI 10

Mi Método 8

Olimpia: Educación Sexual 3

VAMOS. Servicios de salud sexual y
reproductiva

2

Yo decido 8

Tú Decides: Prevención del Embarazo
Adolescente e ITS

5
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because we did not want to include those that would incur a
cost to people. Another possible limitation is related to the
search strategy used. The lack of standardized search terms
for apps has led to the use of those considered more
adequate/fitting by the researchers based on their
experience.

The present study proves that there are pregnancy pre-
vention apps available in Spanish safe for recommendation
by healthcare professionals. Additionally provides guid-
ance to policy makers on the shortage of scientifically sup-
ported apps that are scientifically supported to prevent UPs
and will inform decisions about the evaluation and regula-
tion of such apps. Finally, this research could help guide
future research efforts in the development and evaluation
of apps to prevent UPs and will enable their use, based
on scientific criteria, in research aimed at preventing UP
in adolescents.

Conclusion
The results of the present study highlight the existence of a
small percentage of free apps available in Spanish specific-
ally related to pregnancy prevention in adolescents that can
be recommended. The contents of the apps retrieved meet
the potential needs of adolescents, but there is still room
for improvement when it comes to quality.
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