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1. INTRODUCTION
1.1 Bsciog round

Digital technalogies are transforming the way we ve, They dominate aur
working and social everyday lives, soit is no surprise that these technolagies
have rooted thermdehes in haalth sectors ad well, It is an -EKI'."ilinE prodpect
that digital technologies are making health and sacial care more convenignt,
miare coordinated and more atfordable, In recent WEArs, thera has baen an
increased interest in self-management of health. Health policies
internationally advacate 'S-I.Iﬂp{lr'l. lar 5.E|'-n"|3r'l3@&n'len'l.". But il is not clear
how the promise of the concepl can be fullilled [Morgan e o, 3016). This
interest has acoelerated even further in recant months with the rige af
afardable and portable technologies that allow users quantify and measurs
their health. This has bed 1o an ncrease in the ﬂﬂﬂulari'l.'r' of mavements that
endadrage users 1o allect their health information as a means of self-
surveillance and self-discipline [Lupton, 2014). A fast-emerging aspect of the
quantified sel!-movemeant is fertility traciking |Caddy, 2015, Apart from
“activity trackers” fertility trackers are the most fregquently downloaded kind
af health apo in the Apple Store (Yegel 2016).

Althaugh fertility tracking apps are a relatively new concept, the 2t of
lertility tracking itsell B not. Menstrual cycle tracking orfiginates from the
medical field and kad it roats |I'.“lnE belara the age af quantiled salf apps.
Since the early 2930s, wormen have been using calendar based or fertility
awareness baded contraception methods (Singer, 2004). Usually women
wha were wiing one af those methods documented their symploms with
pen and pager. With the rize af mokbile LEI'."hI‘II:!h'.‘!".' and inCl"Eas.il'l,E
irmartphone use, period tracking habits have experienced almost a complete
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1.2

shift fram using per-and-paper 1o wsing mobile apps. Howewver, littla
research has been done an how women ane wsing these apps and what the
implications of that might be.

It has previously been argued that no calendar method & completely
ellective (Lamprecht and Grummer-Stiawn, 1996). Conversaly, a récant
itudy Tound that sorrect use of the fertility awaranesi-based mobile app
MaturalCycles can be an effective method of contraception |Berglund
Schenwitel et al, 2016). Further fertility @wareness-based methods hawe
beer developed that take changes in one or mare of the primary Tertility
signs such as bazal body temperature, cervical muous or cervical position of
wimen inle accaunt, Theia methods have both Hu’&n'l.-ﬂ,gl‘.':. and
dizadvantages. Mast methods entail no ar minimal cost, no drugs or physical
devipes are required, and medical personnel are nat reguired. On the other
hand, signs and symploms of the fertile phase may ba subtle (IPPF, 18995]
and ir regula r i'.‘ﬁﬂti- can make thate methods difficult It is also important o
note, given that several apps offer these tracking aptions, that the
wamparative efficecy of fertility awareness-based methods of contraception
rermaing unknown (Grimes & ail, 2004). The ﬁndirl,gﬂ. an the allactiveneds of
lartility awaranesi-based methods wary greatly in the literature depending
an the fertility indicator uied [manitrustion, tempessture, carvical mmucus,
ar a combination), the social S-Ell.irlgi- {imdustrialisad ar l:|E"|'E|I:||:Iing pounbries)
and the study design sl {Berglund Scheritel ef o, 2016

In this study, Tertility tracker apps are defined as; a smartphone or tablet
dpﬂlita'l.i{u‘l that allews aters Lo record the dated af their pedads, as well as
sdditimnal information, such as mogsd, symatomes, sex, and medications. |t
an predict fertility using an avulation calculator based on the infarmation
entered and can help women learn about their fertility, whether avaiding or
attemnpling pregnancy. |t might alse assist those undengoing fertility
Treatmenls.

Rationabe for Study

It is important wo irmprove our understandings of the relationships betweean
health and digital technologies. By gathering, sharing and anaksing large
amounts of data these fertility tracking apps are revolutionising
reproductive medicine (g egel 2016). They may enable new insights into
long understudied aspects of how 'emale bodies are experienced ad
understoad. Fertility trackers can clearly improve women's abilities ta
manage infarmation and to communicate with their doctors and partners
and significant athers. They may helg to shift taboo arownd periads and ta
ireate spaces onling for discussing commaon prablems such as endometrioss
ar fertility problems, This stady aims to pfl':l'n'iﬂE an initial prabe in E':l:lillljril‘lg_
how women are using fertility tracking apps and what their perceptions af
these appd are. Hopelully this exploratary research will identify themeas so
Tuture wok can b pondwsted in this Held.
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d4.1.

4.2

4.3

STUDY OBIECTIVES

Ta explone women’s use af fertility tracking apps

= Toidentily themes eg. why do people use them?, what do participants
find usefulfmat wseful abaul the apps? Do participants share their data?
Would participants make any changes w the apps? £

= Tobe s platform For Turther resesrch

STUDY DESIGH
Study Description

The researcher will employ a mixed methods approach, invabding collection,
analyin and synthess of data obtained through an online guestionnaire and
Tallow up intarsiews,

The questionnaire far this study will be piloted amongst a few colleagues in
the H5EU and Aberdeen Fertility Clinie and the Fertility Netwark whilst
waiting for ethical approval. 1f they have any recommendations Lo change the
questionnaire, then changes will be made with the approval of CERB.

STUDY POPULATION

Number af Farticipants

There i no uppér limit tathe number of responses that the oaline guastionnaine
will rapaive.

The sermi-structured mtervies saemple will &im for & total of 13 1o 20 inr.en'iEEi.

aithar an the phone ar by Skype. Particpant will b= Eurﬂbi‘mlx EELEE'I._EE '_nr: _

mterviswi Baded an their responses to the dursey 1o éndure diversily in
WiEwWpainLe.

Inelusion Criteria

Participants must meet the fallowing criteria;

= Be aver the age of 18

= B & warman

= Expefienced curfent of previous menstruation

Exclusion Criteria

Children {under 18 years] will be excluded from this study. Although the

INterdewing minors may need parental appraval super'isor nd extra training.
The fesaarcher does not Tesl gualified 1o undertake this

PARTICIFANT SELECTION AND EMROLMENT
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5.2

54

6.1

6.2,

6.3,

1.1,

Consenting Participants

Informed consent will e taken for questionnaires —information will be pravided
an the front page of the anline questionnaire along with the statement; "It is
mmportant that you understand that by completing and  submitting the
fuastionnaire that you &% corsenting o particpate in the study.™

Informed consant will Be taken for interviews. Potential participants will be
provided with a Participant Inlarmation Sheet and Corment Foem by email) and
will hawve 24 haurs to ponsider whether they would like Lo participate in the
research. There will be no obligation to participate in the research. Should
participants wish o take part, the researcher will ga through & consent form
with the participants st the beginning of the interdew 10 establish and record
wocal cordent._The reseancher will sign the consent form on behall of the
participant.

Sereening for Eligibility

ben and individuals under 18 years old will not be eligible to participate in this
rasgsrch,

Ineligible and Non-Recruited Participants

Any participant will ke E|'ﬂih|E fior an imbervies, Intervieweps will be adult [ower
1B wvodurtesrs.

RANDOMISATION AMD BLINDING
Randomisation Details

Mol apalicablea,

Blinding

Mot agplicable.

Withdrawal Procedures

Participants will be free o withdrae at any time and withaut giving a reason.
A deciion W withdraw at any time, or & decision nat to take part, will not
alfect the standard of care people receive or any legal, health care or
ampliyrent righh.

If a participant who has given informed condent loses capacity bo coniant
during the study, the participant would be withdrawn from the stwdy.
Identifiable data already collected with consent would be retained and ased
in the study. Mo futher data would be collested ar any other resesrch
procedured carfied oual on of in frelation WO the participant

DATA COLLECTION AND MANAGEMENT

Data Collection
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The anline guestionnaire will capture demographic and fertility app usage data,
It will cansit of bath cosed and open questions. For the interviews, prifmary
data will be colleded in the form al notes, audio files and ranscriplions and
these will be collected ard stored as reseanch data, Audio recording devices will
be used Lo caplure interview data and Lo enable interviews to be transcribed
warbatim for subsagquent analysis.

During the interviews il participants are struggling to discuss senditive and -
potentially distressing issues, the interviewer will allow the partidpant o
paudie. move on {rae that 'I.ﬂEil: or &nd Lhe nbervies at any Enin'l.. _______ L

Regearch data will be stored securely on password protected University af
Aberdesn computers to enable analysis with anly members al the direct
research team having access. Personal computers/laptops with University
complant security Sellings may alio be uted when off site. Paper cogies will be
hedd in locked units &t the Unteersity of Aberdeen that only the reseanch team
hawe acoess ta. Although wewill not callect persaral data, arry identilying details
lor a participant will be stored securely and separately from their interdew data
lollvwing the University of Aberdeen Research Govermance Guidelines
kit fwvena albdn st ukfatalinetfdociments) palicy-zone-research-and-
Enorwledpe-exchange/Res_Gow Handbook - Jupe 2005 adf).

dentifiable materials Trom all participarts will be stored separately to ary
rranscripls oo cornpleted gueitionnaires, ldentifiable participant infarmation
will be kept on a separate soread sheel or log and used for linking o anonymized
data. This spresd sheet or hog will be restricted and anly sccessible by the
rasEgrcher,

Anonyrmized data wil be archived per University of Aberdesn guidelines. Access
will anky be for research purpedes. Direct guoles may be used in the publication
of resparch findings, but these will nat be sttributed to named individual and
any idertiliable infarmation will be remawed.

Data Management System

Any identifiable data will be stored securely on password protected devices
and systermd and paper copies will be locked securely in tambouwrs at the
University of Aberdepn,

The data generated by the study will be analysed at the University of
Aberdeen by Katie Gambier-Ross, Dr Heather Morgen_and Dr Dawvid

dEL BRI
The data will be stored and subsequently archived on the secure networked
PCe &L the University of Aberdeen and paper copies will be stored in a oeked

|i|i|‘|g_ cabimet in the Health Services RBaspanch Unil at the Ul'lil.ll‘.'fﬁl"' od
Abardean.

STATISTICS ANMD DATA ANALYSIS
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8.1

B2

B3

2.1

10.1.

10.4.1.

Sample Size Caloulation

Mo Tfarmal sample size calculation was parformed as there i no apper limit on
lar the guestionnaire and thiz i predasminantly explorstory gualitative
research study. There i no upper limit o the aumber af respanses 1o the
questionnaire snd we waould like to interview 3 makimum ol 20 participants.

Proposed Analysis

Cuestionnaine dats will be reacorded in SPSE and coded and cleaned Tar analysis.
Closed questions will be présented as frequendes and percentages. Analysis of
apen questions and Tollow up intervdes data will involve an Rerative propass,
which will draw on & grounded theory approach. This approach allows for
systemalic and rigonrous data collection while wing an inductive analysis to
iystematically and rigorously penerate theary.

Missing Data

If there i missing data in the questionnaire, we will guantify the missing
dats far respanses of esch qIJEE.liI:lrI.

Tranifer of Diata

Hat applicabli.

TRIAL/STUDY MAMAGEMENT AND OVERSIGHT ARRANGEMEMTS
TrialfStudy Management
Or. Heather Morgan, Research Fellow, Health Services Beseanch Unit, will

ageriap the study, in conjunction with Dr. David Belegnan, Research Fellaw,
Medical Statistic.

GOOD CLINICAL PRACTICE
Ethical Conduct of the Study

The study will be conducted in accordanos with Lhe protacal approved by the
Caollege Ethics Review Board [CERB] and in line with the principles of Good
Clinical  Practice  and HSEUFs  research  povernance framessack
http: Fervew.abdn.ac.uk heru/researchfquality documen ts pavernance.

Confidentiality
Al documentation will be handled in a manner dedigned t maintain

participant confidantiality. Mo identifiable information/contact details will be
kept alongside data and data will be anarymized. All records will be kept ina
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1.

1f.1.2.

11.1.

11.2.

11.3.

121.

fure storage ared with mited acoess to study <tall only. The researchars
will ret disclose ar use for any purpase other than performance o the study.

Drata Protection

The researchers invoheed with this study will comply with the reguirements
of the Data Protection Act 1998 with iegacd ta the callection, slarage,
processing and disclesure of personal information and will uphold the Act's
ware principles. Acceds 1o collated participant dats will be rectricted Lo the
racaarcFEr.

Computers used to callate the data will lave limited access meastures ¥ia uder
names and passwords.

Published mecults will Aot contain any pereanal data that could albaw
identilication of individual particpants.

STUDY CONDUCT RESPONSIBILITIES

Protacol Amendments, Deviations and Breacheas

The researcher will seek appeaval for any amendments to the Pratocoel or
ather study decurments from CERB. Amendments o the proteoal or ather
study docs will net be implemented withaat these appravals,

Slud'r Record Retention

Archiving of study docurments will take place after the study ends,

The data will be stored for up 19 ten yeard and subsaguently archived on the
seoare nebworked PCe at the University of Aberdesn and paper copias will

be stared in a lacked filing cabinet in the Health Services Research Unit at
the University of Abardasn.

End of Study

The end of study is defined &2 31 March 2017, when the study will @nd and
the dissertation will be submitted as part of University examination,

REFORTING, PUBLICATIONS AND NOTIFICATION OF RESULTS

Authorship Policy

Crevnership of the data arising from this study resides with the study team and
the Univerdity of Aberdean. On completion of the study, the study data will

be apalysed and written up.
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1.5

Publication

This reseanch will be used lTor pulllication and predentation &t scientific

mieelings. Investigators have the right to publish orally or inwriting the resalis
af the study.

Surmmaries of results will alio be ollered w0 participants.

Pear Review

The pratocal will be réeviesed by CERB.
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Appendix C-Online Survey

1. Welcome to My Sundey

My name is Katie Gambier-Ross and | am a fimal yoar studont at University of Abenrdoon. As part of
my undergraduate dissertation, | will be exploring how women uso fortility trackers. This research
is being conducted as part of my studies and will be submitted for examination.

Womaon are invited to participato in this study by completing the following anomymous
guastionnaire. This questionnairne is comprised of 20 guestions and will only take 12-18 minutes of

your time to complete. Participation is woluntany.

In recent years, thore has beon an incroased intorest in solf-managemont of health. A fast-smerging
aspect of the quantified self-movemant is fertility tracking. With the rise of mobile technaology,
fartility tracking habits are done almost exclusiealy on mobile phone apps. Howewar, little resesarch
has beon done on how woman are using thess apps and what the implications of that might be.

In this study, fartility tracker apps are dofined as; a smartphone or tablet application that allows
usors to record the datos of their poricds, as well as additional information, such as mood,
sympioms, sox, and medications. It can prodict fortility wsing an ovulation calculator based on the
information entored and can halp womon learm abowt thedr fortility, whother avoiding or attempting

prognancy. it might also assist those undergoing fortility troatments.

Participants should be owver 18 years of age and should experience current or previous
monstruation.

It is important that you understand that by completing and submitting the guestionnaire that you
are consenting to participate in the study.

If you have any queries about this research you can contact ma at
fartilitytrackormesoarch. abd niggmail.com. Altemativaly, you can contact my dissertation suparvisor
Dir. Heather Morgan at h.morgani@abdn.ac.uk.

Thank you!
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2. Demographics

= 1. What i your aga?

& 2 What i #he highest level of sducation you heve compleied 7

& 3 In what country do you lhve?

12



* 4. Plesnse describe your athnidty.
| Whine- Erglahy' Wilsh! Seottsh’ Mosthem Ikt Sriah
| \White- iish
il Crypory o0 i Teareaber
“ - Ay o wiile Lackground
T Mo Wit and Black Cantdeaan
| M- Wit and Black Alrican
| bl Wit and A
| ksl Cotvar prinsmdieusipie wini: kg
U A Brikl ke
| AmkarddiEn Brikalh. Padslani
| Aasatu'Adian Britah- Sangleedes b
| AasandAain Brikah- Chisa

Asianisan Brikah- Aoy offve Asban Beechground

" Bilesi- Caribbaan

A il S A e Cn st D
| Ot alnic group- Arl
| A it alhii: ghoaup

") P il s sy
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3. Smartphone Usage

* B Do you own a smariphonaiablat?

* & Do you usa your smartphoraitablet fo look up health information
"Wird

* 7. To your bast estimation, how oftan do you look up healfh informasion on your smartphone?
Savaial liras & diry
| b e b ity
| A5 e e vk
-2 i e Wik
| Ewaiy liw wisshs

Lk ol

+ B Do you use any health apps? eug. MyFitnessPal, Clua, Apole Health

1 Wi
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4. Genersl Fertiity Quesbons

* 8. Plaase indicats your curmant mensirual stahes.
) Curmnity have sguiar parcs
) Cursaniy e imagulas paricads
T Unaed e hire paicds Bl den' cumanitly
T 0 i v I oo pllcaked

| Coher (pluaes apecity}

10. Are you using any type of birth condrol?
) "o

) Coniacestha

| Contmmive i

771 Bavhe el s b of feimle condain

1 Conbaselive inesions

15



* 11. Do you wess fertility' paiod racker apps?

1 e i Al e ) L ApoE
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5. Exparience of Fertlity Tracking Apps

* 12 Why are you using the apg(s)? (ick more fan ore if epplicable).
[] rm rying e coeecabon

[] s conmmcapten

[7] o tmarve my eyt

[] ok s smin el ey patreni's Sty dnmant

[] Cotoar i spsacity}

15 I you uss mons than one fertifty trscosr app, please axplain why.

« 14. To your best estimation, how ofien do you use fhe appls]?
| ol v & diry
T Al e @ iy
T A5 day i w—.
| 12 iy
| Every baw wessks

* 15, Do you find the appls) ussful?
) Ma
2 Vi

Witry b I usabul’ ol woaiul
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1E. I you could maks changes ta the appis). what would you changs? sug. add or ramave any faabumes

* 17. Do you share your data with alhars? (fick more than one if applicabla)
[[] Pamner
[ Framity anl triancis
[] emittcsirn predsiasrual
[] Fartiity spacialist
(] oot comanty
[ e ot b vy

D v | icien & pranify |
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8. | Don't Use Fertilty Tracking Appe

1. I you do not use fertiity iracking apps, pleats sxplain why.
Fioase lnave fhis question blank if you oo wse fertiily fracking apps.

* 10, Do you use any ofher method(s) io inack your fartllly basides an app? e.g. paper diary, websiie sic.
Ha

ik

¥ ik, whit e (s do o st
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7. Inwitation for follow up interview

* 20 Thank you for camplating the quastionnairel You are inited & parficipats in a follaw up 165 minuis
inlagiheradsiypa inbardew b shans mare aboud your axparencs. If you are interessed. | will rdquast your
sonsant t audic recard tha inbardew, which wil ba confidential and ancrymeous. Waud you be inferesisd
i baing interviewad?

M, ik o
Wik, oy comianct detass arw bakow

oy s s
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Appendix D-Social Media Posts

Fertility Network website post
An undergraduate student from the University of Aberdeen is undertaking a
questionnaire and optional follow-up interview study to explore women’s views of
fertility tracking apps. The questionnaire should take you 12 to 15 minutes to complete
and your responses will be anonymous. To take part please complete the online survey
here:
https//www.surveymonkey.co. uk/r/J36 YHQB
Thank you for your help!

Twitter
Could you help with some research? We would like to hear about women’s views on
fertility tracking apps...
https//www.surveymonkey.co.uk/r/J36 YHQB

Facebook
Would you like to help with some research by completing a short survey? An
undergraduate student from the University of Aberdeen is undertaking a questionnaire
and optional follow-up interview study to explore women’s views of fertility tracking
apps. The questionnaire should take you 12 to 15 minutes to complete and your
responses will be anonymous. To take part please complete the online survey here:
https//www.surveymonkey.co. uk/r/J36 YHQB

21


https://www.surveymonkey.co.uk/r/J36YHQB
https://www.surveymonkey.co.uk/r/J36YHQB
https://www.surveymonkey.co.uk/r/J36YHQB

-

Conflicting interests

The authors declare that there are no conflicting interests.

Funding

This work was conducted as a BSc (Hons) research project at the University of Aberdeen.
No external funding was received.

Ethical approval

Ethical approval was sought from and granted by the College of Life Sciences and
Medicine Ethics Review Board: CERB/2017/2/1426, 06/03/2017.

Guarantor

Heather May Morgan is the guarantor.

Contributorship

Katie Gambier-Ross led the design, conduct, analysis and writing. David McLernon
supported substantive (fertility modelling) and methodological (statistics) work. Heather
May Morgan supervised the project and supported substantive (digital health) and
methodological (qualitative and mixed methods research) work. All authors contributed to
this manuscript, agreed revisions based on peer review and all approved the final version.

Acknowledgement

Thanks to all participants in this research, whose contributions to the development of this
field are invaluable.

22



