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Abstract

Objective: Tracking of periods is recommended to adolescent girls because of their irregular menstrual cycle and longer cycle
length compared to adult women. The purpose of this study was to examine the prevalence of use of apps to track menstrual cycle
among high school girls from Belgrade, Serbia, as well as to define factors associated with their use. Methods: A study was carried
out in December 2016 and January 2017. The study included 394 high school girls from Belgrade, Serbia, who used smartphones.
The students were asked to fill in an anonymous questionnaire about socio-demographic characteristics, use of online platforms
and smartphone apps as well as online health (e-health) literacy scale (eHEALS). Results: The prevalence of tracking menstrual
cycle via smartphone apps was 29.7%. The multivariate logistic regression model showed that studying humanities-languages
school program, using Wikipedia, websites run by physicians, health forums, but not YouTube were associated with use of men-
strual cycle tracking apps. Girls who used fitness apps were more likely to use apps to track menstrual cycle. Conclusion: Ap-
proximately one third of girls in Belgrade highs schools who have smartphones used menstrual cycle tracking apps. Use of different

digital media might influence the decision to track menstrual cycle via smartphone apps.
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Introduction

Almost all persons aged 16-24 years in the Repub-
lic of Serbia use mobile phones (98.6% of males
and 97.2% of females) (1). In fact, smartphones
have become the preferred form of mobile phone
among adolescents, because they allow access to
Internet, social media, YouTube and software ap-
plications (apps) (2). Smartphone apps have been
increasingly used to improve health (3) or promote
healthy behaviors (4). For example, adolescents use
health-related apps to manage chronic illnesses (5),
achieve certain fitness (6) and diet goals (7) or track
menstrual cycle (8).

Evidence suggests that girls in low and middle-
income countries remain ill prepared for their first
period (9). In fact, many girls continue to lack the
knowledge about their menstrual cycle and repro-

ductive health (9). For this reason, use of apps to
track menstrual cycle allows girls and young wom-
en to better understand their body and accept their
menstrual cycle as a sign of healthy functioning
(10). Accounts of females who use menstrual cycle
tracking apps suggest that the data provided by the
apps help to prepare for the upcoming menstrua-
tion, learn about the body and period, follow-up
their health status and manage fertility (11).
Tracking of periods is recommended to adoles-
cent girls, because of their irregular menstrual cycle
and longer cycle length compared to adult women
(12). For this reason, menstrual cycle tracking
apps are a convenient way to chart periods. While
a plethora of menstrual cycle tracking apps is cur-
rently available to smartphone owners (13), studies
about factors contributing to their use among ado-
lescent girls are limited. As adolescents and young
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adults make up the vast majority of Internet users
(1), we hypothesized that online health informa-
tion seeking and better online health literacy of
adolescents might influence their decision to use
menstrual cycle tracking apps.

The purpose of this study was to examine the
prevalence of use of apps to track menstrual cycle
among high school girls from Belgrade, Serbia, as

well as to define factors associated with their use.

Methods

The present analysis is an integral part of the study
examining digital health information needs and on-
line health information seeking in the population of
high school students in Belgrade, Serbia (14).

This study was approved by the Institutional
Review Board of the Faculty of Medicine, Universi-
ty of Belgrade. The age of majority in the Republic
of Serbia is 18 years. For this reason, the schools in-
formed the parents about study participation. The
parents were offered a possibility to opt-out from
the study in case they did not want their adolescent
child to be included. Agreement to fill in the ques-
tionnaire was considered as assent (for participants
who were minors) or consent (for adolescents aged
>18 years).

Setting

The study sample was selected from high schools
in Belgrade. Duration of high school education is
4 years. High schools are oriented towards general
education, but it is possible to choose between two
programs: science-mathematics and humanities-
languages, based on candidates’ interests. After
high school graduation, students most commonly
opt to continue their education in universities. The
majority of secondary schools in Serbia are public.

Participants

Because of the study purpose, only girls who owned
smartphones were included in this analysis. Selec-
tion of participants is shown in Fig. 1.
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702 high school students

Y

294 boys

408 girls

14 girls did not use

smartphone

Y

394 smartphone users

Fig. 1. Flowchart Showing the Selection of Study Partici-
pants.

Study participants were recruited from 4 out of
21 publicly funded high schools in Belgrade (16)
during December 2016 and January 2017. The
choice of high schools was random. Three high
schools were located in the inner metropolitan area
and one high school was located in the outskirts.
The 4 high schools did not have the same number
of classrooms (14 vs. 16). We randomly chose 7
classrooms in the two high schools with less class-
rooms and 8 classrooms in the two schools with
more classrooms. The classrooms were selected by
drawing papers slips with classrooms identifiers.
The person who chose the slips was previously
blinded and did not know classroom identifiers.
Students from all 4 study years were represented in
the study sample.

Instrument

All data were collected through a self-reported
The questionnaire
covered information about socio-demographic
characteristics, such as age, type of school program
[science-mathematics vs. humanities-languages],
grade point average (GPA), education level of the
parents and monthly income per household. The
calculation of GPA was performed using a scale
from 1 to 5. The grade 1 equals “fail” and, there-
fore, cannot be included in the GPA at the end of

anonymous questionnaire.
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the school year. The GPA ranged from 2.0 (pass) to
5.0 (excellent).

Education level of the parents was initially clas-
sified as primary, secondary and university level.
However, because of small number of students
whose parents were of primary education level,
the categories ‘primary’ and ‘secondary’ education
level were observed together. Monthly income
per household was based on these cut-offs <405,
405-810 and >810 Euros per month (equivalent of
Serbian dinars) according to an average monthly
income in the metropolitan area of Belgrade.

We asked the students about their use of Internet
and websites with health-related content. Students
were asked about their use of specific websites (such
as Wikipedia, health blogs, health forums, health
portals, websites run by physicians, websites run
by health institutions), social media and YouTube.
Possible answers were dichotomous (yes vs. no).

To examine the use of smartphone apps, we first
asked the students whether they used smartphones.
If students answered affirmatively, they were asked
to identify the apps that they used at the time of
survey. The choice of apps was: 1) fitness, running,
counting of steps/distance etc, 2) healthy diet, nu-
trition, meal preparation, calorie counting etc. and
3) menstrual cycle tracking. Use of all three types
of apps was dichotomized (yes vs. no). We left an
empty space for students to write the name of an
app that they used in case they were unsure how to
classify it. However, few students used this option.

An online health (e-health) literacy scale
(eHEALS) was included in the questionnaire (17).
The eHEALS is an 8-item scale, which quanti-
fies the ability of participant to seek, comprehend
and appraise online health information in order
to make appropriate health care decisions (18).
The answers were graded from 1 to 5. Grade 1
equals to “strongly disagree” and grade 5 equals to
“strongly agree”. The grades for all 8 items are sub-
sequently added, making the total eHEALS score.
The total score ranged from 8 to 40. Higher values
corresponded to higher levels of e-health literacy.
The Serbian version of eHEALS was previously

tested (14). Psychometric properties of the Serbian
eHEALS were adequate (14).

Statistical Analyses

All analyses were performed in the Statistical Pack-
age for Social Sciences (SPSS Inc, Chicago, IL,
USA), version 20. The level of probability P<0.05
was considered statistically significant. The distri-
bution of the continuous variables was not normal.
For this reason, we applied Mann-Whitney test to
examine the difference between the groups of girls
who used and did not use apps for menstrual cycle
tracking. Differences between categorical variables
were tested using the Chi square test (for variables
with 2 categories) and Chi square linear-by-linear
association (for variables with 3 categories). Spear-
man’s correlation coefficient rho (p) was used to
test the correlation between selected variables. To
examine factors associated with use of menstrual
cycle tracking apps, we used logistic regression
models. The dependent variable in the model was
‘use of menstrual cycle tracking apps’ (yes vs. no).
The independent variables were based on socio-
demographic characteristics (age, school program,
GPS, income, parental education level) and use
of digital platforms (age at first exposure to the
Internet, eHEALS score, use of Wikipedia, health
blogs, health forums, health portals, websites run
by physicians, websites run by health institutions,
social media and YouTube). First, we ran a univari-
ate model for each variable. The variables that were
significantly or marginally significantly (P<0.25)
associated with the dependent variable entered the
multivariate logistic regression model. We tested
multicollinearity of the variables in the multiple
logistic regression model by evaluating the Variance
Inflation Factor (VIF). The VIFs for all variables
were below the cut-off value of 2.0, suggesting that
multicolllinearity in this model was not an issue.

Results

The study sample included 394 high school girls
who used smartphones. Of those, 117 (29.7%)
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reported use of menstrual cycle tracking apps (Fig.
2). Socio-demographic characteristics and use of
digital platforms according to menstrual cycle
tracking apps use are presented in Table 1. Girls
who used and did not use menstrual cycle tracking
apps differed according to school program, house-
hold monthly income, level of parental education,
use of websites run by physicians, websites run by
health institutions, health forums, YouTube, fitness
and diet apps (Table 1).

Fig. 2. Distribution of Girls Who Use and Do Not Use Use of menstrual cycle tracking apps correlated

Apps 10 track Menstrual Cycle. with being in humanities-languages program, high-

Table 1. Demographic Characteristics and Digital Consumer Behaviors of High School Girls According to Use of

Menstrual Cycle Tracking Apps

Use of menstrual cycle tracking apps

Variable Yes No P
N=117; N (%) N=277; N (%)

Age’ 17.0 (3.0) 16.0 (3.0) 0.199
Type of school program

Science-mathematics 48 (41.0) 156 (53.3)

0.006

Humanities-languages 69 (59.0) 121 (43.7)
Grade point average’ 4.5 (1.0) 4.7 (0.9) 0.478
Household monthly income (Euros)

<405 10 (8.5) 23 (8.3)

405-810 42 (35.9) 144 (52.0) 0.025

>810 65 (55.6) 110 (39.7)
Parental education

Primary and secondary 23 (19.7) 82 (29.6) e

University 94 (80.3) 195 (70.4)
Age at first internet use’ 10.0 (4.0) 10.0 (3.0) 0.916
eHEALS score™* 27.0 (7.0) 26.0 (9.0) 0.809
Using Wikipedia 48 (41.0) 82 (29.6) 0.028
Using websites run by physicians 39 (33.3) 50 (18.1) 0.001
Using websites run by health institutions 23 (19.7) 32 (11.6) 0.034
Uing health blogs 16 (13.7) 27 9.7) 0.253
Using health forums 40 (34.2) 54 (19.5) 0.002
Using health portals 38 (32.5) 66 (23.8) 0.075
Using social media 7 (6.0) 25 (9.0) 0.312
UsingYouTube 19 (16.2) 76 (27.4) 0.018
Using fitness apps 61 (52.1) 56 (20.2) 0.001
Using nutrition apps 21(17.9) 17 (6.1) 0.001

‘Continuous variables are presented as median (interquartile range); "For difference; *eHealth literacy scale.
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er income, higher parental education level, use of
Wikipedia, websites run by doctors, health forums
and use of fitness and diet apps. Use of menstrual
cycle tracking apps negatively correlated with use of

Table 2. Correlations Between Use Of Menstrual Cycle

Tracking Apps and Participants’ Characteristics

Spearman’s correlation

Variable P

coeflicient YouTube (Table 2).

Age 0.065 0.199 Estimates observed in the univariate logistic
Type of school program 0.140 0.005  regression model are shown in Table 3. Study-
Grade point average -0.036 0479 ing humanities-languages program, having higher
Household monthly income 0.127 0012 household monthly income, higher education level
Parental education level 0.103 0.041 of parents, use of Wikipedia, websites run by physi-
Age at first internet use 0.005 0916  cian, health institutions, health forums, fitness and
¢HEALS score’ 0.012 0.809  nutrition apps as well as not using YouTube were
Wikipedia 0.111 0028  univariately associated with use of menstrual cycle
e e 0.167 0.001  tracking apps. In addition to these variables, margin-
Websites run by health institutions 0.107 0.034 a‘lly 51gn1ﬁcant variable (age and use of health por tals)
Health blogs 0.058 0254  entered the final multivariate logistic regression mod-
Healit o N o002 €l The ml‘lltlvarlate l?glstlc regression model showed
Health portals - s thfu stgg)ﬁing c111‘umamll)tl.es—langula;ges }SICh-O(-)I proEerlr;;
——— 0051 os14  using Wikipedia, websites run by physicians, healt

forums, but not YouTube were associated with use
YouTube -0.120 0.018 i K

menstrual cycle tracking apps (Table 3). Also, girls
Fitness apps 0.319 0.001 .

who used fitness apps on their smartphones was more
Nutrition apps 0.183 0.001

likely to use apps to track menstrual cycle (Table 3).

“eHealth literacy scale.

Table 3. Factors Associated with Use of Apps for Menstrual Cycle Tracking Among High School Girls: Results of

Univariate and Multivariate Logistic Regression Models

et Univariate logistic regression Multivariate logistic regression

Odds ratio  95% CI' P Odds ratio 95% CI' P
Age 1.12 0.94 - 1.33 0.207 1.11 0.91- 1.36 0.310
Type of school program® 1.85 1.20 - 2.87 0.006 1.97 1.20- 3.25 0.007
Grade point average 0.89 0.57-1.38 0.601 - - -
Household monthly income 1.50 1.05 - 2.14 0.026 1.04 0.69- 1.58 0.848
Parental education® 1.72 1.02 - 2.90 0.043 1.83 0.99 - 3.37 0.052
Age at first internet use 0.99 0.90 - 1.09 0.868 - - -
eHEALS score® 1.00 0.97 - 1.04 0.825 - - -
Wikipedia 1.65 1.05-2.59 0.028 1.87 1.11- 3.16 0.019
Websites runl 2.27 1.39-3.71 0.001 2.19 1.22-3.91 0.008
Websites run? 1.87 1.04-3.37 0.036 1.37 0.68 - 2.76 0.372
Health blogs 1.47 0.76 - 2.84 0.255 - - -
Health forums 2.14 1.32 - 3.48 0.002 1.79 1.03 - 3.12 0.039
Health portals 1.54 0.96 - 2.47 0.076 1.21 0.70 - 2.10 0.492
Social media 0.64 0.27 - 1.53 0.316 - - -
YouTube 0.51 0.29-0.90 0.019 0.51 0.27 - 0.96 0.038
Fitness apps 4.30 2.70 - 6.85 0.001 3.90 2.29 - 6.64 0.001
Nutrition apps 3.35 1.69 - 6.610 .001 1.97 0.87 - 4.42 0.102

"CI=Confidence interval; 'Science-mathematics vs. Humanities-languages; ‘Primary and secondary vs. University; SeHealth literacy scale; By
136 physicians; *By health institutions.



Discussion

To the best our knowledge, this study is the first
to examine factors associated with use of menstrual
cycle tracking apps among adolescent girls. The
results of this study suggest that almost one third of
high school girls who have smartphones use men-
strual cycle tracking apps. Factors associated with
use of menstrual cycle tracking apps largely account
for use of various digital platforms. Higher e-health
literacy was not associated with use of menstrual
cycle tracking apps. Our initial hypothesis was,
therefore, not supported by the study findings.

Girls who studied the humanities-languages
program were more likely to use menstrual cycle
tracking apps. In Serbia, most high schools have
two school programs based on two different fields
of study: science vs. humanities. Students opt for
either one or the other school program based on
their preferences and plans for further education at
universities. The explanation for this finding is not
entirely clear, as there are no specific differences be-
tween the two groups of high school students in the
two programs except for their personal preferences
about field of study.

Apps for tracking of menstrual cycle are one
possible modality to track periods (19). Under-
standing the features of own menstrual cycle, such
as the cycle length, duration of menstrual flow and
menstrual volume (12), are relevant for reproduc-
tive health later in life. We assume that a decision
to use menstrual cycle tracking apps is possibly a
combination of recommendations from females in
participants’ social or peer group. It is also possible
that information on online platforms influenced
their decision to use menstrual cycle tracking apps,
given that adolescents spend several hours daily
browsing the Internet and up to 81% of teenag-
ers report search for health-related information
online (20). Worldwide, adolescent girls frequent
the Internet in search of health information more
commonly than boys (21, 22). Because adolescents
are commonly being referred to as the “digital na-
tives” (23), they frequently access various online
platforms in search of health-related information.
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We observed that high school girls who used
Wikipedia, websites run by physician and health
forums were more likely to use menstrual cycle
tracking apps. It is not surprising that Wikipedia
is a common health information resource on the
Internet for adolescents, because other population
groups, including health care workers, tend to use
it as well (24). Wikipedia is accessible, usually one
of the first links found using the Google search
engine (24) and offers comprehensive information
and references to other sources in various languages
(25). Websites run by physicians, on the other
hand, potentially offer a higher level of reliability
of medical information, because the credentials of
website editors (i.e. health professionals) ensure
the accuracy of the online content. Health forums
are a known digital format, where participants
may remain anonymous and discuss various top-
ics and share personal experiences. The purpose
of the health forums is to engage the readers in a
discussion and disseminate information (26). It is,
therefore, possible that girls exchange their experi-
ences with use of different menstrual cycle tracking
apps on the forum boards. Forums are also avail-
able in local languages, which allow participation
of younger adolescents who may not feel confident
using English or other foreign languages.

Use of fitness apps was associated with use of
menstrual cycle tracking apps in our sample of
high school girls. Moreover, of all the identified
factors associated with use if menstrual cycle track-
ing apps, the strongest effect was observed for use
of fitness apps. Previous studies found that up to
one third of adolescents use fitness apps (27, 28).
Overall, fitness apps help to achieve desired fitness
goals, maintain a certain level of physical activity
or monitor progress (29). Combined use of fitness
and menstrual cycle tracking apps is likely help-
ful in the efforts to organize the level of physical
activity around or during menstrual cycle. Also,
previous use of smartphone apps may be one of the
main factors that determine the use of new apps.
Finally, adolescents as “digital natives” may be more
inclined to keep track and plan their activities “in
one place” i.e. on their smartphone.
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Strengths and Limitations

The strength of this study is that is the first to
examine factors associated with use of menstrual
cycle tracking apps among adolescents girls and,
therefore, provides a novel insight into practice of
menstrual cycle tracking among adolescent girls.
The results of this study may be used to compare
the prevalence of apps use among females in other
populations or older age groups. Another strength
of this study is the fact that it included a repre-
sentative sample of high school students from the
municipalities in the inner city of Belgrade and
captured a total of 1.1% of all adolescents aged 15-
19 years (30).

There are also certain limitations of our study.
We have not asked the students whether they had
their menarche nor the characteristics of their men-
strual cycle. However, because the youngest gitls in
our sample were 15 years old, it is likely that the
vast majority of girls in our sample had experienced
their first period (12). We did not examine whether
gitls who did not use menstrual cycle tracking
apps tracked their periods in other ways. Finally,
this analysis was based on a cross-sectional study.
The disadvantage of this methodology is limited
inference about causality between the observed in-
dependent factors and the outcome.

Conclusion

In conclusion, this study showed that almost one
third of girls in Belgrade highs schools who have
smartphones use menstrual cycle tracking apps.
Studying humanities-languages program, use of
Wikipedia, websites run by physicians, health fo-
rums and fitness apps was associated with use of
apps to track menstrual cycle. Use of different digi-
tal platforms might influence the decision to track
menstrual cycle via smartphone apps.
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