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1 Introduction and Background

Smartphone apps that track fertility (in the medical sense) are a rapidly growing market.
There are over 100 of these apps, such as Clue or Flo, which are thought to have more
than 200 million downloads (Dreaper, 2016). These smartphone apps collect user-inputted
data on the menstrual cycle and other associated biological changes. Using this data, the
apps advise the user when they are ovulating and most likely to conceive.

The digital world and the decision-making pathway leading to births is clearly intertwined.
It is therefore logical for the demographic literature to take a step back and explore exactly
how technology might alter the reproductive behaviour needed to achieve a pregnancy.
This paper offers the first comprehensive quantification of fertility app users worldwide
through Google Play Store and Apple App Store download data. In doing so, we highlight
which apps are primarily responsible for delivering reproductive health information to
different users around the world. Furthermore, we explore why global patterns in app
usage might exist by analysing app reviews from different countries. Ongoing work will
discuss how these findings can be used to improve behavioural frameworks of reproductive
decision-making.

2 Data

The data for this project are collected from Google Play Store, which is the market for
all android phones apps, and Apple Store, which is used by all iOS devices. The data
are collected through the respective Application Programming Interfaces for Google Play
Store and Apple App Store. We used a selection of well known fertility tracker apps to
search for similar apps within the two stores. Then, we systematically search for all the
similar apps to this selection. We ended up with a sample of 28 apps.

3 Methods

The data is used in an aggregated and anonymised way. We create an estimate of the
number of users per app at the global level, and at the country level to better understand
the global distribution of use. To achieve this, we use a log-log model fitted on the Google
Play Store to predict the number of installations in the Apple App Store. This is necessary
because the same information is not available from the two app stores. Therefore we infer
the total number of downloads from the Google Play Store, while from the Apple Store we
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infer the geographic distribution. We use this model to predict the number of installations
in the Apple App Store given ratings and reviews. Then, we computed πij , which is the
proportion of reviews and ratings by country for each app.

log(installationsi) = β0 + β1log(ratingsi) + β2log(reviewsi) + εi (1)

πij =
reviewsij + ratingsij∑28

i=1(reviewsij + ratingsij)
(2)

with i = (1, . . . , 28) number of apps and j = (1, . . . , 147) number of countries

We used the proportion to distribute the number of installations for both the App Store
and the Play Store. Given that there are less countries available on the Play Store, we
excluded those when redistributing the Play Store installations.

installationsij = installationsi × πij (3)

4 Preliminary Findings

Figure 1 describes the frequency of the 10 most used words and couple of words in the de-
scriptions of the 28 apps. It is clear that these apps are branded as being able to track the
menstrual cycle and calculate the fertile days of a person who menstruates. However, this
might be in order to plan or avoid a pregnancy, given the high frequency of the bigrams
“birth control”. Further work analysing reviews left on the apps will seek to answer what
these apps are primarily used for.

menstrual

calend

health

day

pregnancovul

cycl

fertil

track

period

0

100

200

300

400

Frequency

Words

100 200 300 400

current period

fertil calend

period calend

ovul calcul

fertil trackovul track

birth control

fertil day

menstrual cycl

period track

0

25

50

75

100

125

Frequency

Bigrams

25 50 75 100 125

Figure 1: Frequency of words and bigrams on the description of the apps.

The results of the log-log model predicting number of installations from the two app stores
are shown in Figure 2. 74% of Installations (predicted and downloaded) are for just three
of 28 apps. The most installed apps are: Flo 44%, Clue 23%, and Period Tracker Lite 7%.
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Figure 2: Number of Installations on the App Store and Play Store.

The map in Figure 3 shows the distribution of the installations of the 28 apps included in
the analysis. The US has the highest concentration, followed by Russia, Western Europe,
and Brazil. However, it is notable that installations of these apps are occurring across the
world.
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Installations by Country

Figure 3: Percentage of Installations on the App Store and Play Store by Country.

Looking at the percentage of installations for the three most installed apps in our esti-
mates, we notice different availability by countries (Flo available in 139 countries, Clue
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Figure 4: Percentage of Installations on both markets by country.

116, while Period Tracker Lite is available in 110), as well as geographic distributions.
Flo is the most installed app in the African continent, followed by Clue, while Flo and
Clue share similar use distributions in North America, Western Europe and Latin Amer-
ica (Figure 4). For all three apps, the United States has the highest number of installations.

There are limitations to our approach: first, we must note that the number of downloads is
not equivalent to the number of active users, and, in addition, the users might not use the
app to aid conception, but rather for tracking their cycles or for contraception. However,
we think that this is an important piece of research to understand the gradient and the
geographical distribution of these apps, moving beyond the assumption that these apps
are only used in high-income settings, and exploring the implications of specific apps being
more used in certain contexts and regions.

5 Next Steps

This ongoing project will build from these descriptive findings by incorporating data from
reviews left by users in the App Stores. Using this data, we hope to explore some of the
reasons why individuals choose to download and use these apps. Ultimately, we will derive
insights from these reviews to help improve our understanding of reproductive decision-
making in the technological age.
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