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Abstract

Contraceptives are vital healthcare for women and people with wombs. Recently, there has been
a rise in the use of ‘digital contraceptives’, a type of ‘femtech’ software available for download on
app stores which require data input in order to make predictions about users’ fertility. Digital
contraceptives, when marketed as such, fall within the definition of a ‘medical device’ and under
the authority of the Medical Devices Regulations 2002 are a ‘medium-risk’ device. However, not
all femtech which may be used as contraception are captured by this framework. In this article,
it is argued that the regulatory category into which digital contraceptives have been placed by
the medical devices regime is (a) unduly limited in scope, (b) insufficiently stringent to protect
users considering the grave and life-changing effects this technology can have if things go wrong,
and (c) ill-conceived as a regulatory response to a technology that affects large sections of the
population. It is suggested here that the broader context in which software as a contraceptive
sits (i.e. within the general contraceptive market) is key to understanding the regulatory blindness
that is occurring when it comes to digital contraceptives and some other forms of fertility-related
femtech. As such, software which can be used as a contraceptive are in fact ‘high risk’ and should
be reclassified as such.

Keywords
Femtech, medical devices, software as medical devices, regulatory blindness, digital contraception

Received 30 August 2022; Revised |6 January 2023; Accepted |7 January 2023

Introduction

The ways in which we manage our health are changing dramatically in the digital age. It
is notable that in the wake of the COVID-19 pandemic, the adoption of digital health-
care practices has hastened. It is estimated, for example, that the adoption of digital
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technologies accelerated by 5years in the space of 8 weeks during the pandemic.! One of
the fields of technology that has witnessed this is ‘femtech’, a category of diagnostic
software and product aimed specifically at women and people with wombs, which has
been described as ‘a major disrupter’ in the global healthcare and technology markets.?
For example, in 2018, investments into women’s health tech startups totalled over
$300million,? and by 2025, the industry is projected to reach a market worth of $50 bil-
lion.* Femtech is touted as a response to a lack of attention to women and people with
wombs in healthcare and technology, and it is claimed to give them greater control over
choices about their bodies. The focus of this article is a sector of femtech that has benefit-
ted from this growing popularity is fertility-related femtech (‘FRF’), including ‘digital
contraceptives’ which track and monitor female® fertility via smartphone apps in order to
calculate, via algorithm, the time of the month when users can and cannot get pregnant.
FRF make up a substantial proportion of the market,® and all require the input of user
data in order to calculate a user’s menstrual cycle via an algorithm, which may be used
by some apps to determine a user’s ‘fertile window’.

Contraceptives are an important part of women’s health, and like any other medicine
are stringently regulated in the United Kingdom. Digital contraceptives normally fall
within the definition of a ‘medical device’ and under the authority of the United Kingdom’s
medical devices (‘MD”) regime. However, some forms of FRF which may be used as a
contraceptive (‘FRFC”) (explained further below) sit outwith the MD framework.” Even
when digital contraceptives are captured by the MD regime, the risk level attached to it is
‘medium’,® despite the potentially devastating consequences contraceptive failure (and
the risk of unwanted pregnancy) can have on the physical and mental health of women.
Accordingly, the central contention that this article rests on is that FRFC is inadequately
regulated when scrutinised from a feminist perspective,” compared to the legal protections
afforded to other contraceptives in common use in the United Kingdom and elsewhere.

1. ‘The Covid-19 Recovery Will Be Digital: A Plan for the First 90 Days’, available at https://
www.mckinsey.com/business-functions/mckinsey-digital/our-insights/the-covid-19-recov-
ery-will-be-digital-a-plan-for-the-first-90-days (accessed 1 August 2022).

2. A. M. Taylor, ‘Fertile Ground: Rethinking Regulatory Standards for Femtech’, UC Davis
Law Review 54(4) (2021), p. 2270.

3. ‘Fertility-Tracking Apps: Popular, Hyped - and Often Inaccurate’, available at https://www.
politico.com/story/2019/07/10/fertility-tracking-apps-popular-hyped-and-often-inaccu-
rate-1563598 (accessed 1 August 2022).

4. ‘Femtech—Time for a Digital Revolution in the Women’s Health Market’, available at
https://www.frost.com/frost-perspectives/femtechtime-digital-revolution-womens-health-
market/ (accessed 1 August 2022).

5. And people with wombs who do not identify as female.

6. FemTech Analytics, ‘FemTech Industry 2021 / Q2 Landscape Overview’, available at https://
analytics.dkv.global/FemTech/FemTech-Industry-2021-Report.pdf (accessed 1 August
2022).

7. This article uses the term ‘FRFC’ to encompass digital contraceptives and FRF which may
be used as a contraceptive.

8. See ‘The Regulation of Digital Contraceptives as Medical Devices’ below.

9. See C. McMillan, ‘Monitoring Female Fertility Through ‘Femtech’: The Need for a “Whole-
System’ Approach to Regulation’, Medical Law Review 30(3) (2022), pp. 410-433.


https://www.mckinsey.com/business-functions/mckinsey-digital/our-insights/the-covid-19-recovery-will-be-digital-a-plan-for-the-first-90-days
https://www.mckinsey.com/business-functions/mckinsey-digital/our-insights/the-covid-19-recovery-will-be-digital-a-plan-for-the-first-90-days
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https://analytics.dkv.global/FemTech/FemTech-Industry-2021-Report.pdf
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Unlike other long-term contraceptive options, FRFC is available to users without pre-
scription, often free to download onto one’s smartphone or tablet from an app store.'® In a
recent consultation by the UK Government,'! flaws were noted with regard to the current
MD regime but it did not make reference to improving the regulation of FRFC.

It is argued here that — compared to other contraceptives that are classed as MDs by the
United Kingdom’s regulatory framework — the regulatory category into which FRFC has
been placed is (a) unduly limited in scope, (b) insufficiently stringent to protect users con-
sidering the grave and life-changing effects this technology can have if things go wrong, and
(c) ill-conceived as a regulatory response to a technology that affects large sections of the
population. As previously argued by this author and others,'? digital contraception raises
serious questions about regulation from a feminist conceptual perspective, accounting for
women and people with wombs’ needs and interests in their diversity. Yet, overhauling regu-
lation in such a way would be a long-term regulatory project requiring a whole-systems
approach,’® and with the implementation of the new MD regime in Great Britain (GB)
delayed,' this article offers a more granular solution in the short term to some of the prob-
lems others have carved out.!” In brief, it is argued here that FRFC is in fact ‘high risk’ and
should be reclassified as a Class III MD in GB. The analysis proceeds as follows.

After a brief background to this topic, the first part of this article highlights that the
relative lack of robust regulation of FRFC compared to other long-term contraceptives
(medicinal or non-medicinal) is of significant concern. This argument has two prongs.
First is that much of FRFC that has the power to act as and be used as a contraceptive is
not actually ‘captured’ by existing regulation. Second, it is asserted that where FRFC is
captured by regulation (namely the MD framework), the ‘risk’ classification assigned to
them is not high enough to mitigate concerns surrounding effectiveness and lack of
evidence base supported by empirical evidence in recent years.!® Moreover, these are

10. Notably, some FRF does cost the user, either at the point of download or via a monthly sub-
scription. Sometimes this type of FRF comes paired with devices, such as an oral thermom-
eter (e.g. Natural Cycles).

11. UK Government, ‘Consultation on the Future Regulation of Medical Devices in the United
Kingdom’ (last updated 26 June 2022), https://www.gov.uk/government/consultations/consul-
tation-on-the-future-regulation-of-medical-devices-in-the-united-kingdom (accessed 1 August
2022).

12. See Note 9; also see B. A. Corbin, ‘Digital Micro-Aggressions and Discrimination: Femtech
and the ‘Othering’ of Women’, Nova Law Review 44(3) (2020), pp. 337-364.

13. See Note 9.

14. ‘Implementation of the Future Regulations’, available at https://www.gov.uk/government/
publications/implementation-of-the-future-regulation-of-medical-devices-and-extension-of-
standstill-period/implementation-of-the-future-regulations (accessed 22 November 2022).

15. See for example Note 9; T. Hendl and B. Jansky, ‘Tales of Self-Empowerment Through
Digital Health Technologies: A Closer Look at ‘Femtech”, Review of Social Economy 80(1)
(2022), pp. 29-57.

16. See M. Mehrnezhad and T. Almeida, ‘Caring for Intimate Data in Fertility Technologies’,
CHI’21: Proceedings of the 2021 CHI Conference on Human Factors in Computing Systems
409 (2021), pp. 1-11; M. Duane, A. Contreras, E. T. Jensen, and A. White, ‘The Performance
of Fertility Awareness-Based Method Apps Marketed to Avoid Pregnancy’, Journal of the
American Board of Family Medicine 29(4) (2016), pp. 508-511.
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not the only kinds of concerns at stake. Even if this technology were efficient, there
remain deeper concerns surrounding its very nature as a long-term contraceptive that
relies almost entirely on data input by the user; it is more akin to the pill than a condom
because it necessitates long-term use, yet the condom and FRFC are regulated in the
same manner. Therefore, in the second part of this article, it is argued that because
FRFCs are readily available to those with smart devices without the legal requirement
for a medical consultation of any kind (as is the norm for all long-term contraceptives),
it poses a considerable threat to the physical and mental health of its users. As with any
contraception, FRFC has the power to dramatically disrupt, impair, and change wom-
en’s health and well-being should it fail to work. Yet, the critique offered here is not one
of technical performance alone (which some might say could be easily remedied), there
is a broader array of factors at play here that FRFC is plainly underregulated compared
to other parallel contraceptives. Hitherto, there has not been any legal or ethical inter-
rogation of this particular matter in GB. For this reason, the fundamental contribution
of this article lies in the second part. The broader context in which tech as a contracep-
tive sits within the general contraceptive market is key, it is argued here, to understand-
ing the regulatory blindness that is occurring when it comes to FRFC. When compared
to other contraceptives, like for like, it becomes clear that there are clear gaps when it
comes to FRFC.

The rise of digital contraceptives

FRFCs claim to act as a ‘fertility-awareness’-based contraceptive which is, in essence,
the ‘calendar’ or ‘rhythm’ method enhanced by an algorithm. Users track key indicators
in their menstrual cycle (e.g. bleeding, mucus, headaches, mood swings), and after a few
months,!” the algorithm claims to be able to predict when the user is fertile, and the app
relays this information to the user so she can decide when to abstain from sex in order to
avoid pregnancy. Of course, for centuries, women have used calendars, and/or inspected
their cervical mucus, to track when they are likely to be fertile. Therefore, while the
algorithmic aspect of this method of contraception is new, the ‘science’ of it, for exam-
ple, seeking predictability, is old.!® However, with this new technology, FRFC users’
reproductive fates are left entirely in the metaphorical hands of an algorithm.

The development of any new form of contraceptive of course exists against a back-
drop of stigma and control surrounding women’s bodies, particularly their reproductive
systems.'® And, moreover, it is well known that the burden of contraception predominantly

17. ‘How Long Will It Take the App to Get to Know My Cycle?’ available at https://help.natu-
ralcycles.com/hc/en-us/articles/360003313193-How-long-will-it-take-the-app-to-get-to-
know-my-cycle- (accessed 1 August 2022).

18. See D. Drucker, Conception: A Concise History (Cambridge, MA: MIT Press, 2020); it is
also worth noting that the algorithmic aspect of this complicates matters more than before,
for example, by introducing potential algorithmic bias, whereby artificial intelligence makes
decisions that are systematically unfair toward certain groups, often caused by limited or
biased data sets.

19. Op. cit.


https://help.naturalcycles.com/hc/en-us/articles/360003313193-How-long-will-it-take-the-app-to-get-to-know-my-cycle-
https://help.naturalcycles.com/hc/en-us/articles/360003313193-How-long-will-it-take-the-app-to-get-to-know-my-cycle-
https://help.naturalcycles.com/hc/en-us/articles/360003313193-How-long-will-it-take-the-app-to-get-to-know-my-cycle-
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falls on women. Despite advances in research,”’ only two male contraceptive options
exist: the male condom and vasectomy. In stark contrast, there is a wide variety of con-
traceptives available that are aimed at women. The associated unsubtle message is that
primary responsibility for not becoming pregnant rests with women. As a general class
of products, contraceptives range from single-use items available without prescription
(i.e. condoms and diaphragms), to self-administered medicines (e.g. contraceptive pill,
vaginal ring, or the patch), to long-term acting reversible contraception (‘LARC’) such
as intrauterine devices (IUDs) or the implant. Hormonal contraceptives (e.g. the implant,
the contraceptive injection, the contraceptive pill) are regulated in the United Kingdom
by an amalgam of European and British regulations®! and require rigorous testing before
being made available.?> While prescription is not mandatory for all hormonal contracep-
tives,?® most contraceptives that are not single-use are ‘prescription-only medicines’.>
Hormonal contraceptives such as the pill are proven to work well,2® but some users report
challenging side effects.?® For this reason (among others), some women elect for non-
hormonal contraceptives. At the moment, the following are available: caps and dia-
phragms (both single-use), the copper or silver IUD (also a LARC), and, now, FRFC. In
recent years, particularly among younger patients, there has been an increasing aware-
ness of the apparent side effects of, and therefore resistance to, the use of hormonal con-
traceptives.?” Reasons cited by those who reject hormonal contraception include increased

20. SeeJ. E. Long, M. S. Lee, and D. L. Blithe, ‘Update on Novel Hormonal and Nonhormonal
Male Contraceptive Development’, The Journal of Clinical Endocrinology & Metabolism
106(6) (2021), pp. €2381-2392.

21. The Medicines and Medical Devices Act 2021 gives the government power to amend exist-
ing law.

22. Medicines must be ‘safe and effective’, which derives from the EU clinical trials regulations.
GB’s system is diverging from the EU’s post-Brexit, as with MDs, but so far it seems that the
intention is to align the two systems, see Note 11.

23. For example, ‘First Progestogen-Only Contraceptive Pills to Be Available to Purchase From
Pharmacies’, available at https://www.gov.uk/government/news/first-progesterone-only-
contraceptive-pills-to-be-available-to-purchase-from-pharmacies (accessed 2 August 2022).

24. See Human Medicines Regulations 2012, regulation 62(3).

25. See ‘How Effective Are the Available Contraceptive Methods?’ available at https://cks.nice.
org.uk/topics/contraception-assessment/background-information/comparative-effective-
ness-of-contraceptive-methods/ (accessed 1 August 2022).

26. This is seemingly a factor in its risk classification, see ‘Classifying MDs’ below. Literature
on this topic is broad and of mixed opinions, see C.W. Skovlund, L. Steinrud Merch, L. Vedel
Kessing, and @. Lidegaard, ‘Association of Hormonal Contraception With Depression’,
JAMA Psychiatry 73(11) (2016) pp. 1154-1162; J. Schaffir, B. L. Worly and T. L. Gur,
‘Combined Hormonal Contraception and Its Effects on Mood: A Critical Review’, The
European Journal of Contraception & Reproductive Health Care 21(5) (2016), pp. 347-355;
L. J. Burrows, M. Basha, and A. T. Goldstein, ‘The Effects of Hormonal Contraceptives on
Female Sexuality: A Review’, Journal of Sexual Medicine 9(9) (2012), pp. 2213-2223.

27. M. Le Guen, C. Schantz, A. Régnier-Loilier, and E. de La Rochebrochardbd, ‘Reasons for
Rejecting Hormonal Contraception in Western Countries: A Systematic Review’, Social
Science & Medicine 284(114247) (2021), pp. 1-11.


https://www.gov.uk/government/news/first-progesterone-only-contraceptive-pills-to-be-available-to-purchase-from-pharmacies
https://www.gov.uk/government/news/first-progesterone-only-contraceptive-pills-to-be-available-to-purchase-from-pharmacies
https://cks.nice.org.uk/topics/contraception-assessment/background-information/comparative-effectiveness-of-contraceptive-methods/
https://cks.nice.org.uk/topics/contraception-assessment/background-information/comparative-effectiveness-of-contraceptive-methods/
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mood swings, weight gain, depression, headaches, breast tenderness, and other symptoms
that some wish to avoid.?® As Pearson et al highlight

Arecent survey of unintended pregnancy in England showed that one-third of women not using
contraception stated they had not found a suitable method, and a further one third who were
using a contraceptive was not satisfied with the method. There remains an unmet need for
contraceptive choices, especially for non-hormonal methods.?

FREFC is only available to those with smartphones, and, despite people of all ages having
them,> the use of ‘wearables’ to monitor/control details of health is much more common
in 18- to 34-year-olds.?! The trend of using smartphones to manage health is here to stay
as this generation gets older, as will FRFC. It is therefore of utmost importance that the
regulatory standards for FRFC are high enough so that it is safe and effective for its
users.

The first FRFC approved for use in the EU3? was ‘Natural Cycles’ (‘NC’), which became
shrouded in controversy after its entry to the market. In 2017, the UK Advertising Standards
Authority had upheld complaints about the claims made in NC’s advertising, specifically
that the claims ‘[h]ighly accurate contraceptive app’ and ‘[c]linically tested alternative to
birth control methods’ were misleading.>3 In January 2018, it was reported by news outlets
that a Swedish hospital reported that within 4 months, 37/668 women who sought abortions
there had become pregnant while using the NC app.>* Shortly after, NC removed these
claims and introduced a Bluetooth-enabled thermometer. An evolving difference between

28. Op.cit., p. 5.

29. J. Pearson, M. Chelstowska, S. P. Rowland, E. Mcilwaine, E. Benhar, E. Berglund Scherwitzl,
S. Walker, K. Gemzell Danielsson, and R. Scherwitzl, ‘Natural Cycles App: Contraceptive
Outcomes and Demographic Analysis of UK Users’, The European Journal of Contraception
& Reproductive Health Care 26(2) (2021), pp. 105-110, discussing H. Bexhell, K. Guthrie,
K. Cleland, and J. Trussell, ‘Unplanned Pregnancy and Contraceptive Use in Hull and East
Yorkshire’, Contraception 93(3) (2016), pp. 233-235.

30. ONS, ‘Internet Access — Households and Individuals: 2015°, available at http://doc.ukdata-
service.ac.uk/doc/8079/mrdoc/pdf/8079 statistical bulletin.pdf (accessed 1 August 2022).

31. R. Chandrasekaran, V. Katthula, E. Moustakas, ‘Patterns of Use and Key Predictors for
the Use of Wearable Health Care Devices by US Adults: Insights from a National Survey’,
Journal of Medical Internet Research 22(10) (2020), ¢22443.

32. And also the first digital contraception approved by the FDA, see Note 2. Notably, NC do not
appear to be registered as an MD in GB, yet. According to the MHRA, manufacturers have
until July 2024 to comply with the new regime (i.e. register for a UKCA mark), see https://
www.gov.uk/government/publications/implementation-of-the-future-regulation-of-medi-
cal-devices-and-extension-of-standstill-period/implementation-of-the-future-regulations
(accessed 22 November 2022).

33. ‘ASA Ruling on NaturalCycles Nordic AB Sweden t/a Natural Cycles’, available at https://
www.asa.org.uk/rulings/naturalcycles-nordic-ab-sweden-al 7-393896.html ~ (accessed 1
August 2022).

34. ‘Birth Control App Reported to Swedish Officials After 37 Unwanted Pregnancies’, avail-
able at https://www.theguardian.com/technology/2018/jan/17/birth-control-app-natural-cycle-
pregnancies (accessed 8 December 2022)


http://doc.ukdataservice.ac.uk/doc/8079/mrdoc/pdf/8079_statistical_bulletin.pdf
http://doc.ukdataservice.ac.uk/doc/8079/mrdoc/pdf/8079_statistical_bulletin.pdf
https://www.gov.uk/government/publications/implementation-of-the-future-regulation-of-medical-devices-and-extension-of-standstill-period/implementation-of-the-future-regulations
https://www.gov.uk/government/publications/implementation-of-the-future-regulation-of-medical-devices-and-extension-of-standstill-period/implementation-of-the-future-regulations
https://www.gov.uk/government/publications/implementation-of-the-future-regulation-of-medical-devices-and-extension-of-standstill-period/implementation-of-the-future-regulations
https://www.asa.org.uk/rulings/naturalcycles-nordic-ab-sweden-a17-393896.html
https://www.asa.org.uk/rulings/naturalcycles-nordic-ab-sweden-a17-393896.html
https://www.theguardian.com/technology/2018/jan/17/birth-control-app-natural-cycle-pregnancies
https://www.theguardian.com/technology/2018/jan/17/birth-control-app-natural-cycle-pregnancies
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apps which claim to act as ‘digital contraceptives’ (e.g. NC* and Eli),*® and those that do
not, is the increasing use of paired Bluetooth devices to collect additional data to improve
algorithmic predictions such as this. Some FRFCs which actively claim to be a digital
contraceptive do not have paired devices, however, and many more who do not make this
claim (but may still be used as one) also use calendar-based predictions. Despite respond-
ing to this scandal and other critiques in the ensuing years,?” NC has ‘a 13-cycle cumulative
pregnancy probability of 7.1%’;*® this is a higher pregnancy outcome than most common
long-term contraceptives.*® Claims such as ‘clinically tested’ or ‘highly accurate’ sound
persuasive, but have little to no regulatory weight behind them.

The claimed purpose of FRFC available on app stores ranges in their explicitness. At
one end of the scale, some openly call themselves a contraceptive, for example,

Introducing the intelligent contraceptive app. Natural Cycles is a hormone-free method of
contraception that learns your unique cycle. The app identifies ovulation by analysing your
basal body temperature which you should measure when you wake up.*

The purpose of other apps, given the description given by other companies, is more
nebulous:

Eve by Glow is a savvy period tracker and sex app for women who want to take control of their
health and sex lives. Eve predicts your next period and your chances of pregnancy. Track your
moods and symptoms to discover trends in your cycles. Take daily sex quizzes to become a
sexpert. Own your cycle and feel good in bed. Get it, girl.*!

Despite one having a more obvious claim to act as a contraceptive than the other, both
might reasonably be used as contraceptives by users. Both require the input of user data
which is processed by an algorithm in order to display predictions on a calendar interface
as to likely periods of menstruation, pre-menstrual syndrome, and importantly the ‘fertile
window’. However, only the former would be caught by the Medicine and Healthcare
products Regulatory Agency’s (‘MHRA’) regime by explicitly stating their intent for the
app to act as a contraceptive. Interestingly, one popular app listed within Apple’s ‘period
tracking’ section, ‘Clue’, used to have a feature that indicated users’ ‘fertile windows’.
However, in 2021, it removed this feature in recognition of the fact that it may reasona-
bly be assumed to be usable as a contraceptive by users.*? In a statement released on their
website, they explained that

35. Available at https://www.naturalcycles.com/ (accessed 1 August 2022).

36. Available at https://eli.health/ (accessed 1 August 2022).

37. See Note 35.

38. See Note 29.

39. See Note 25.

40. Available at https://apps.apple.com/ie/app/natural-cycles-contraception/id765535549 (accessed
1 August 2022).

41. Available at https://apps.apple.com/us/app/period-tracker-eve/id1002275138 (accessed 1
August 2022).

42. ‘Why We Are Removing the Fertile Window’, Available at https://helloclue.com/articles/
how-to-use-clue/why-we-are-removing-the-fertile-window (accessed 1 August 2022).


https://www.naturalcycles.com/
https://eli.health/
https://apps.apple.com/ie/app/natural-cycles-contraception/id765535549
https://apps.apple.com/us/app/period-tracker-eve/id1002275138
https://helloclue.com/articles/how-to-use-clue/why-we-are-removing-the-fertile-window
https://helloclue.com/articles/how-to-use-clue/why-we-are-removing-the-fertile-window
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The fertile window in the Clue app was an approximation that didn’t account for the variability
of each person’s cycle. Because there is too much variation from one person to another, and
from cycle to cycle, we determined that it could be misleading to those who wish to use the
fertile window to avoid pregnancy.*

Clue’s descriptor on the App Store now comes with a ‘Note’ at the bottom of the page:
‘Clue should *not* be used as a contraceptive’.** Other popular apps, which do not
explicitly claim to be contraceptives, however, still include indications of the fertile win-
dow without any warning on their App page.*’

So what has the response been of law and regulation to FRFC, especially in light of
the risks exposed by the ‘NC scandal’? As discussed in the next two sections, while some
FRFCs are captured by regulation, namely the MD regime, many FRFCs are not covered
by this framework and even where they are, they are regulated in a fashion similar to
single-use contraceptives (e.g. condoms) rather than other long-term contraceptives (e.g.
an IUD).

The regulation of digital contraceptives as medical devices

The regulatory discussion herein focuses on the regulation of non-hormonal contracep-
tives (e.g. the copper coil or IUD, condoms, and diaphragms) as FRFC also falls into
this category. Contraceptives that do not have the primary purpose of administering
medicine tend to fall under the MD regime. MD regulation*® in GB*’ derives from EU
Law,*® and any changes from hereon to MD regulation will be brought through the
powers granted by the Medicines and Medical Devices Act 2021 which provides a
framework for MD and medicine regulation post-Brexit and supplement the Medical
Devices Regulations 2002 (“‘MDR 2002°). These regulations are enforced by the
MHRA. This section highlights that the MD regime does not pay sufficient attention to
the risks posed by FRFC in two ways: it does not capture all software which may be
used as ‘digital contraceptives’, and even where it does capture it, the protections its
users are afforded based on supposed ‘medium risk’ (discussed in more detail below)
are lacking in transparency.

43. Op. cit.

44. Available at https://apps.apple.com/us/app/clue-period-cycle-tracker/id657189652 (accessed
1 August 2022).

45. For example, ‘My Calendar’, ‘Eve’, ‘Glow’, ‘MyFlo’ to name a few (at the time of writing).

46. MDR 2002 (SI 2002 No 618, as amended).

47. This article focuses on the regulatory system that applies to GB as there is now a different
system for medical devices in Northern Ireland, see Medical Devices (Amendment, etc.) (EU
Exit) Regulations 2020.

48. MDR 2002 gave effect to the following EU directives: Directive 90/385/EEC on active
implantable medical devices (EU AIMDD); Directive 93/42/EEC on medical devices (EU
MDD); Directive 98/79/EC on in vitro diagnostic medical devices (EU IVDD).


https://apps.apple.com/us/app/clue-period-cycle-tracker/id657189652

McMillan 9

The definition of ‘medical device’ and the issue of regulatory capture*’

FRFCs that are intended by the manufacturer to be used for controlling conception are
defined as ‘medical devices’ under the MDR 2002.%° The manufacturer’s intention, and
the regime’s definition of ‘intention’, is thus a crucial factor in determining whether
software or products are captured. Yet, there is little detail in the MD regime on this mat-
ter, save for ‘data supplied . . . on the labelling’, ‘instructions’, and ‘promotional materi-
als’.3! The case of FRFC makes clear the inappropriateness of ‘intention’ as a regulatory
threshold as it stands, because the advertising language for FRFC) not explicitly claim-
ing to act as a contraceptive (i.e. period tracking apps still clearly indicates to the user
messages of ‘power’, ‘control’, and ‘knowledge’ of when one is and is not fertile.
Indication of not being within one’s predicted ‘fertile window’*? by an app may easily be
conflated with an indication of not being able to get pregnant during that time. This is the
very reason why, as mentioned above, the menstrual cycle—tracking company Clue
issued a statement on this and thereafter changed the wording of their marketing.

The ambiguity of ‘intention’ for the purposes of interpreting the MD regime shows
that the threshold of ‘intention’ is not a suitable test where user expectations and out-
comes (i.e. pregnancy) can be the same as for FRFC products that are captured by the
regime. Indeed, the meaning of ‘intended purposes’ in the MDR has been widely cri-
tiqued as unclear,*® and a recent consultation has suggested that the issue of intention
should be clarified in the MD regulations to make clear that it is subject to an objective
test, that is, ‘the intended purpose of the manufacturer of a medical device. . . is
assessed at the standpoint of an objective observer and is not a question of what the
subjective intention of the manufacturer might be’.>* A clarification such as this is
much needed in the context of FRFCs because while method (i.e. a calendar-based
method operated by an algorithm) and outcome (i.e. pregnancy) are the same in many
apps that track cycles and indicate ‘fertile windows’, an MD framework that leaves
open the possibility for the subjective intention of the manufacturer to determine an
MD regulatory capture is too ineffective as a test without further substance. Therefore,
it is suggested FRFC that does not fall within the MHRA'’s regime because of the lack
of stated ‘intention’ to act as a contraceptive should nevertheless be regulated within

49. It should be noted that the term ‘regulatory capture’ is used in discussions on this matter here
in the sense that the term implies literally (i.e. regulation engages relevant subjects and/or
objects so that they fall under its remit), rather than the sense used in economics literature.

50. MDR 2002, reg 2(1).

51. Op. cit.

52. Women can only get pregnant for around 6days of their menstrual cycle, not for the full
cycle.

53. K.Ludvigsen, S. Nagaraja, and A. Daly, ‘When Is Software a Medical Device? Understanding
and Determining the ‘Intention’ and Requirements for Software as a Medical Device in
European Union Law’, European Journal of Risk Regulation 13(1) (2022), pp. 78-93.

54. See Note 11, Chapter 1; for discussion see L. Downey, R. Dickinson, and M. Quigley,
‘The Changing Face of Medical Devices Regulation: A Consultation & Expected New
Regulations’, available at https://blog.bham.ac.uk/everydaycyborgs/2022/04/11/the-chang-
ing-face-of-medical-devices-regulation-a-consultation/ (accessed 1 August 2022).


https://blog.bham.ac.uk/everydaycyborgs/2022/04/11/the-changing-face-of-medical-devices-regulation-a-consultation/
https://blog.bham.ac.uk/everydaycyborgs/2022/04/11/the-changing-face-of-medical-devices-regulation-a-consultation/
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the same regime because of its potential to be used as such, specifically where it indi-
cates a user’s ‘fertile window’, and because of the significant risks that are inherent in
the use of such FRFC products.

An issue of regulatory capture may also be found in the meaning of ‘manufacturer’.
In the world of technology and software development, multiple companies and/or per-
sons spread across multiple countries may be attributed as ‘manufacturer’, and a single,
easily identifiable company or person may be difficult to trace.’ Focusing in manufac-
turer intention, rather than consumer protection here, exposes a major flaw in the medical
devices regime. FRFC may be used for a medical purpose that is not that which the
manufacturer intended; it follows that any danger to users posed by the app can be
expressly denied by the manufacturer and leave consumers open to serious health risk. It
is not often that regulatory frameworks focus on the de facto effect or use of a particular
product being regulated, but FRFC demonstrates that in some cases perhaps it should do
precisely that, that is, focus on effect and use. There is room to infer intention with the
marketing of particular products, but to go one step further, it is clear that it is not inten-
tion that matters in order to protect the users of FRFC; rather, it is the reasonable way in
which it may be used (i.e. as a contraceptive). There is something to be said for the dis-
tinct focus that the MD regime has on the product (i.e. ‘does it work?’), rather than the
experience of the person(s) using said product (i.e. ‘does it work for all women/users
who might use a particular MD?”).

Categorising MDs: flaws in the ‘risk-based’ system

Where devices (including software) are captured by the framework, medical devices are
classified*® according to ‘risk’ in one of four categories: 1, 1la, IIb, or 1117 The MHRA
classification guidance explains that

The classification of medical devices is a ‘risk based’ system based on the vulnerability of the
human body taking account of the potential risks associated with the devices. This approach
allows the use of a set of criteria that can be combined in various ways in order to determine
classification, e.g. duration of contact with the body, degree of invasiveness and local vs.
systemic effect . . .3

However, there is no specific explanation regarding the classification of any specific
device, including FRFC. There are four types of contraceptives regulated by the MD
regime besides FRFC, namely, condoms (without spermicide), diaphragms, IUDs, and

55. See L. Downey and M. Quigley, ‘Software as a Medical Device: A Bad Regulatory Fit?’
available at https://blog.bham.ac.uk/everydaycyborgs/2021/03/15/software-as-a-medical-
device-a-bad-regulatory-fit/ (accessed 1 August 2022).

56. Medical Devices Regulations 2002, reg 7.

57. As set out in Annex IX of Directive 93/42.

58. European Commission, ‘MEDDEYV 2.4/1 rev.9. Guidance document — classification of medi-
cal devices’, available at https://ec.europa.cu/health/system/files/2021-10/mdcg_2021-24
en_0.pdf (accessed 1 August 2022), p. 4.


https://blog.bham.ac.uk/everydaycyborgs/2021/03/15/software-as-a-medical-device-a-bad-regulatory-fit/
https://blog.bham.ac.uk/everydaycyborgs/2021/03/15/software-as-a-medical-device-a-bad-regulatory-fit/
https://ec.europa.eu/health/system/files/2021-10/mdcg_2021-24_en_0.pdf
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condoms with spermicide. The former two (notably both single-use) are Class IIb (con-
sidered ‘medium risk’), and the latter two are Class III (considered ‘high risk”). The
consequences of the grading system are discussed further below. For now, it is of note
that despite requiring months’ worth of data to provide accurate results, FRFC that is
captured® by the MD regime is considered to be of ‘medium’ risk, like condoms and
diaphragms. The rationale for placing FRFC as a IIb device is not clear. The MHRA’s
guidance on the classification of medical devices® and the original Directive®! has an
extensive list of when certain devices should and should not be classed in a particular
category, but the rationale pertaining to FRFC cannot be gleaned from either of these.
Notably there is no comparable medical aim to prevention of pregnancy, and thus it is
arguably hard to compare a rationale used for other MDs to contraceptives; there is a lack
of transparency here. Pregnancy and prevention of pregnancy are unique, especially
when considered relative to the conditions normally managed by MDs, the lack of spe-
cific acknowledgement of this in the frameworks or guidance indicates the regime’s
blindness to this fact.

No clear rationale may be gleaned by looking at the types of devices in each class,
either. Class III contraceptive devices seemingly both have a ‘medicinal’ element (i.e.
copper or silver in IUDs and spermicide on condoms); however, it is not clear that the
presence of a medicinal substance is what makes them Class III as opposed to another
class. The guidance refers to copper and silver in the context of other devices which
contain, ‘as an integral part’,®> a substance which can be considered to be a medical
product. It is clear here that where the purpose of an IUD is to release progestogens
are not an MD. It is therefore assumed for the purposes of the argument offered here
that the integration of a medicinal product is not critical to classification as a Class III
MD. Elsewhere in the same guidance,® reference is made to the ‘implantable or long-
term invasive’ nature of IUDs as a reason for its classification as Class III. One of the
key reasons given in the classification guidance for the class of IUDs is they are
‘implantable or long-term invasive’. The guidance clarifies that invasive means inside
the body,* yet again it is not asserted that this is an essential quality. The proxies of
risk are merely two examples of the kinds of devices that we consider to pose a
greater risk (relative to other MDs), yet as proxies of risk they do not reflect the only
kinds of high risk that exist, as has been made clear here. This points to a wider view
of risk assessment being required of the regime, in order to capture the full range of
devices that pose a high degree of risk to their users and therefore require more regu-
latory oversight.

59. Not all FRFC currently registered, or is captured by the MD regime, see below.

60. European Commission, ‘Guidance document - Classification of Medical Devices - MEDDEV
2.4/1 rev.9’, available at https://ec.curopa.cu/docsroom/documents/10337/attachments/1/
translations (accessed 1 August 2022).

61. 93/42/EEC, Annex IX.

62. See Note 58, p. 46.

63. Op. cit., p. 47.

64. Op. cit., p. 8.
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As explained in the next section, there is in fact no logical rationale for classifying
FRFC as IIb considering the relative risk that it presents to users; not only relative to
other contraceptives in IIb, but as discussed below, it arguably also presents a high rela-
tive risk compared to Class III devices, too. Yet, would re-categorising FRFC as Class III
offer more protection to its users in practical terms? The final section of this article offers
an explanation as to why the proposed re-categorisation is key to mitigating the high
relative risk that FRFC poses compared to other contraceptive MDs.

Performance and evidence requirements: the difference between
Classes IIb and Ill

In GB, MDs must be ‘UKCA’ marked® (as of 2021, this replaced the European CE mark
system, but manufacturers have until July 2024 to comply). The ‘conformity assessment’
routes to achieving a UCKA mark, however, differ depending on the MD’s class.*® To be
UKCA marked, all MDs must comply with several requirements, including a ‘clinical
evaluation’.%” In short, a clinical evaluation is an ‘assessment and analysis of clinical data
pertaining to a medical device in order to verify the clinical safety and performance of the
device’ and must be performed during the conformity assessment and periodically
throughout the MD’s life on the market.®® Once MDs in Classes 1la, IIb, and III* have
received a certificate from an ‘approved body’ (now the UK Approved Body post-2021),
companies may put their device on the market with a UKCA mark. Notably, a ‘clinical
evaluation’ can consist of evaluating already existing literature,” or evidence from a simi-
lar device already on market.”’ Given the precedent set by NC this could be dangerous
given that it was CE marked when their ‘scandal’ occurred. NC have gone through the IIb
conformity assessment route of the time, which clearly did not catch several flaws in their
evidence and data. This is an obvious safety issue where users rely on that data to not get
pregnant, and notably the recent consultation on MDs’? acknowledges that more attention
to detail could be required of this process. The root of this issue may be said to lie in the
fact that the traditional focus of the MDR has always been safety and performance,” yet

65. In Northern Ireland, a ‘UKNI’ mark is required, available at https://www.gov.uk/guidance/
using-the-ukni-marking (accessed 8 December 2022).

66. See Note 57, p. 5.

67. Annex X as modified by Part 2 of Schedule 2A to the MDR 2002.

68. See European Commission, ‘MedDev 2.7.1Rev.3 — Guidelines on Medical Devices -
Clinical Evaluation’, available at http://www.meddev.info/ documents/2 7 lrev_3 en.pdf
(accessed 1 August 2022).

69. This is not required for Class I. See ‘“Medical Devices Conformity Assessment and the UKCA
Mark’, available at https://www.gov.uk/guidance/medical-devices-conformity-assessment-
and-the-ukca-mark (accessed 1 August 2022).

70. See Note 68, pp. 10-14.

71. See Note 58, p. 4.

72. See Note 11, Chapter 7.

73. Notably in updates to EU guidance (MEDDEV 2.7/1 Rev 4) more of an emphasis has been
made on a consideration of ‘intended clinical benefits’ in the clinical evaluation process.


https://www.gov.uk/guidance/using-the-ukni-marking
https://www.gov.uk/guidance/using-the-ukni-marking
http://www.meddev.info/_documents/2_7_1rev_3_en.pdf
https://www.gov.uk/guidance/medical-devices-conformity-assessment-and-the-ukca-mark
https://www.gov.uk/guidance/medical-devices-conformity-assessment-and-the-ukca-mark
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this approach is arguably still lacking for FRFC given its similarity in function to medi-
cines; indeed, safety and efficacy are the focus of clinical trial regulation.

The conformity process for Class III, however, is more rigorous. Implantable devices
and devices in Class III require a ‘clinical investigation’,”* which is a more rigorous
process than ‘clinical evaluation’. The objective of a clinical investigation is ‘to assess
the safety and clinical performance of the device in question and evaluate whether the
device is suitable for the purpose(s) and the population(s) for which it is intended’.”® In
brief, it requires manufacturers to take further steps to establish the device’s performance
in several ways. In order to meet MHRA requirements, it must go through several, more
rigorous steps. It ‘must’7®

e be performed on a basis of an appropriate plan with well-defined aims and
objectives;

e make use of procedures appropriate to the device under examination;

e be performed in circumstances similar to the intended conditions of use;

e include sufficient devices to reflect the aims of the investigation taking into
account the risk of the device;

e cxamine appropriate features involving safety and performance and their effects
on patients so that the risk/benefit balance can be satisfactorily addressed;

o fully record all adverse events and report serious adverse events to the MHRA;

e be performed under the responsibility of a medical practitioner or a number of medi-
cal practitioners and include the making of a final written report, signed by the
medical investigator(s) responsible, which must contain a critical evaluation of all
the data collected during the clinical investigation, with appropriate conclusions.”’

In short, a clinical investigation is a systematic clinical assessment of the MD in question
that uses human participants to assess its safety and performance, something that is not
(normally)® required of devices lower than Class III. As an aside it is worth noting that
the clinical investigation results need to be submitted as part of a ‘design dossier’,”
another aspect of the conformity assessment route that is only required for Class I11.3° No
specific authorities’ guidance on the contents of these documents exists,?! but this dossier
also includes technical documentation such as details of the manufacturing process,

shelf-life testing, and software validation.

74. Set out in Regulations 16 and 29 of the MDR 2002.

75. European Commission ‘MEDDEV 2.7/4 — Guidelines on Medical Devices — Guidelines on
Clinical Investigation’, available at https://www.medical-device-regulation.eu/wp-content/
uploads/2019/05/2 7 4 en.pdf (accessed 1 August 2022).

76. For all of the requirements see MHRA ‘Guidance on Legislation - Clinical Investigations of
Medical Devices — Guidance for Manufacturers’, pp. 7-8

77. Op. cit.

78. Unless they are implantable.

79. Replaced with the term ‘technical documentation’ in the European MDR (Reg (EU) 2020/56)
on 26th May 2020.

80. See Note 69.

81. Dossiers, http://www.rsqa.co.uk/dossiers.shtml (accessed 1 August 2022). This is a UK
Approved Body.


https://www.medical-device-regulation.eu/wp-content/uploads/2019/05/2_7_4_en.pdf
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In plain terms, the key difference in the regulatory oversight of Class IIb and Class III
MD lies in the conformity assessment. The additional steps for Class III, described
above, is a vital layer of protection for this analysis. FRFC is of course primarily a form
of software and may therefore fall under the umbrella of ‘software as medical devices’
(‘SaMD”)® for which there is separate guidance written by the MHRA.83 Most notably,
no SaMD is currently under Class III according to the guidance. However, as the next
section briefly discusses, there has been recent recognition by the government that SaMD
can and should be classified under a broader spectrum than Class I to IIb.

Interim conclusion

A recent MHRA consultation on the future of MD regulation in the United Kingdom
acknowledged that the SaMD aspect of the regime needs updating.®* There is an oppor-
tunity here to classify software beyond Class IIb (currently no software is classed higher
than IIb/‘medium risk’ according to the existing SaMD guidelines). It was noted in the
consultation that ‘[w]e propose to change the classification of SaMD to ensure the scru-
tiny applied to these medical devices is more commensurate with their level of risk and
more closely harmonised with international practice’.%> The international practice
referred to here is guidance by the International Medical Device Regulators Forum
(‘IMDREF’) which discusses a four-level classification system specifically for SaMD
(‘Categories 1-1V°).8 While these measures are to be welcomed, a glaring omission
remains. These guidelines do not acknowledge contraception as SaMD in any way. As
such, any plans to align our regime with international practice could fall across a mix of
categories and meet multiple tests within the framework. Unintended pregnancy could
be ‘critical’ or ‘serious’ by the definitions given therein, which in these guidelines would
make it Category IV or III, respectively, but conversely, SaMD that uses data to make
predictions about conditions remains Category II here.

The premise upon which the risk-based categories are determined is as best, not trans-
parent, but at worst, internally incoherent. It is not clear why femtech, which can have
serious health outcomes for its users, is not placed in a higher risk category alongside
more similar contraceptives (for a full discussion of this, see below). The current classi-
fication matrix and absence of any clear discussion of the rationale for placing digital
contraceptives as Class II SaMDs strongly suggests that this framework needs revisited,
at least, as it relates to femtech. While any live consultation can, of course, result in

82. For example, software that processes images to detect cancer, or software that regulates a
pacemaker.

83. MHRA, ‘Guidance: Medical Device Stand-Alone Software Including Apps (Including
IVDMDs)’ (v1.08) (MHRA, updated 8§ July 2021).

84. See Note 11, Chapter 10.

85. Op. cit.

86. See IMDREF, “Software as a Medical Device’: Possible Framework for Risk Categorization
and Corresponding Considerations’, available at https://www.imdrf.org/sites/default/
files/docs/imdrf/final/technical/imdrf-tech-140918-samd-framework-risk-categoriza-
tion-141013.pdf (accessed 1 August 2022).
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changes to the law and practice, the analysis thus far reveals a much deeper, systemic,
and longer-term issue: the current medical devices regime is simply ill-equipped to
address the kinds of harms and issues arising from femtech. This is so because there is a
clear public benefit to women and people with wombs, having the tools to learn more
about their cycles and fertility. Furthermore, as an example, FRFC shows that ‘intention’
is particularly unsuitable when MDs are available on the market for personal use. For
MDs that are prescribed or normally available through healthcare services, medical pro-
fessionals arguably act as a buffer to make sure (or at least advise) the intended use and
actual use of the device match up. This, of course, is not current practice with FRFC.
However, the MHRA, as a regulator of SaMDs including those which act as contracep-
tives, has a clear obligation to respond to and regulate the apps described here which
currently fall outwith their remit. Even if an objective interpretation of the use of these
MDs were implemented (e.g. ‘reasonable use’ instead of ‘intention”), however, to cap-
ture apps which fall outside of the current framework, FRFC users would still be at risk
of unintended pregnancy. This is discussed next.

Digital contraceptives in context: why FRFC comes with
relative risk

Building on the above, in this section, it is argued that the rationale for grading FRFC IIb
devices is neither clear nor defensible, even if we account for the differences current Class
III devices have. It should be noted at the outset of this part of the analysis that a key dif-
ference between IUDs and Class II contraceptive devices is that [UDs remain inside the
body long term, yet as discussed above internal physical placement is not a clear require-
ment of Class III categorisation, and nor, it is argued here, should it be. While FRFC has no
long-term internal physical placement, there are enough similarities between IUDs and
FRFC for them to be placed in the same MD class, and further that in some ways FRFC use
carries additional risks that require more stringent regulatory oversight than Class II. The
MHRA should therefore re-categorise all FRFCs as Class III devices and require that these
apps go through a clinical investigation, reported in a ‘design dossier’ (discussed below)
for four key reasons: lack of thorough evidence base, unsuitability for diverse populations,
dependence on user input, and the fact that often FRFC requires long-term use.

FRFC is not thoroughly evidenced

It is well evidenced that FRFC is not as clinically effective as other forms of contracep-
tion (i.e. it is less successful in preventing pregnancy). Indeed, healthcare professionals
have expressed scepticism of FRFC given that apps are not tested with the same rigour
as other contraceptives, for example, the contraceptive pill or IUDs,*” and as this section
shows, their scepticism is well-placed.

A key example is the study that NC (the market leader, if not dominator, in ‘digital
contraception’) relied on to obtain approval in the EU and the US Food and Drug
Administration. It claimed 93% efficacy with ‘typical use’, but has been criticised for its

87. See Note 2, p. 2271.
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‘poor design’.®® These critiques included a 2017 study which claims that NC’s “perfect

use’ rate was incorrectly calculated, and further, the ‘available data (based on basal body
temperature) are insufficient to establish precision and accuracy of the NC proprietary
algorithm’.®° The study used was a prospective observational study of 22,785 users who
were mostly of Swedish nationality, with an average age of 29.°° NC’s study claimed that
with ‘perfect use’, the app had a failure rate of only 1%, and with ‘typical use’ (i.e. with
some errors, forgetful days, etc.) that rate increased to 6.8%. A crucial feature of this data
set, as Hough et al. note, however, is that less than 10% of the data in the study qualified
as ‘perfect use’, and if they had included all users in the study (i.e. women for whom
pregnancy status was unknown by the end of the study) that rate goes down to 9%.°!
While NC acknowledge both ‘perfect use’ and ‘typical’ use statistics in their marketing,
they do not mention that fewer than 10% of women in their study actually managed to
achieve ‘perfect use’.”> Furthermore, their website details comparisons of their app to
contraceptive methods such as the pill, condoms, and IUDs. NC are not the only com-
pany that advertises information in this way; a user could easily infer on reading the
claims made by FRFC that they are of comparable risk to other forms of contraceptive,
indeed as many companies claim on their websites, ‘no method of contraception is 100%
effective’. Yet, display of efficacy percentages that are similar to common contraceptives
is misleading given the lower standard of testing required of FRFC to make these claims
compared to medicinal contraceptives such as the pill.

A more recent, independent study has found that the pregnancy rate for 1-year typical
use of NC was 6.1%, and when they measured the 13-cycle pregnancy rate that increased
7.1%.% Furthermore, a broader review of 73-cycle tracking apps found that all of them
failed to correctly predict ovulation.* This is not necessarily surprising. Fertility aware-
ness—based methods are generally agreed to be less effective than other contraceptive
methods in the scientific community. As one 2012 Cochrane Review stated, ‘the compara-
tive efficacy of fertility awareness-based methods of contraception remains unknown . . .
contraceptive methods should be properly evaluated, preferably in randomized controlled
trials, before adoption and dissemination’.” Yet it is clear that little rigour is required of
the FRFC to make the claims stated in their marketing; for example, one study found that

88. Op. cit., p. 2290.

89. P. Frank-Herrmann, J. B. Stanford, and G. Freundl, ‘Fertility Awareness-Based Mobile
Application’, European Journal of Contraception & Reproductive Health Care 23(2) (2018),
pp. 396-397.

90. A. Hough, M. Bryce, and S. Forrest, ‘Social Media and Advertising Natural Contraception
to Young Women: The Case for Clarity and Transparency With Reference to the Example of
‘Natural Cycles’, BMJ Sex Reprod Health 44(4) (2018) pp. 307-309.

91. Op. cit.

92. Op. cit.

93. For ‘perfect use’ the Pearl Index was 2.

94. S.Johnson, L. Marriott, and M. Zinaman, ‘Can Apps and Calendar Methods Predict Ovulation
with Accuracy?’ Current Medical Research and Opinion 34(9) (2018), pp. 1587-1594.
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5% of menstruation and fertility tracking apps cite medical literature.”® Furthermore, the
above NC study has never been evaluated by a randomised controlled trial.”’

As discussed further below, more stringent regulatory oversight from the MHRA may
prevent FRFC with dubious evidence bases from qualifying for use as an MD. Yet, the
performance of an app, while key to obtaining the goal of preventing pregnancy for
FRFCs user, is not the only quality of this technology that creates an environment of rela-
tively high risk. Even if there was a push from companies to make their products more
clinically efficient, as the following subsections describe, deeper concerns remain. For
example, FRFC may perform well in some cases, but does it work for all women and
users in their diversity? This is the subject of the next section.

FRFC is unsuited to diverse populations

Empirical evidence gathered on FRFC points to their limited evidence base with regard
to the range of users FRFC may perform well for. In other words, not only is the effec-
tiveness of FRFC open to question, but it is not being manufactured with a diverse range
of users in mind. As argued elsewhere, ‘we cannot have technical accuracy without
diversity’,’® yet femtech has been critiqued as assuming user conformity and for creating
‘the idealised subject position of the reproductive citizen’.*

A common strand of this critique is that algorithms tend to be based on the notion of
a ‘regular’ menstrual cycle (i.e. 28 days),'” whereas menstrual cycles tend to range from
21 to 35 days in length. Furthermore, it has been estimated that between 9% and 14% of
women have ‘irregular’ cycles, and 1 in 10 women in the United Kingdom suffer from
endometriosis, a condition that can affect women’s menstrual cycles and fertility.!%!
There is also mounting evidence that much of the FRFC market tends to make assump-
tions about aspects other than the user’s health, including sexual orientation, gender
identity, having a uterus or womb, being fertile, and intending to get pregnant.'®® The
prompts and ‘emojis’ used in some apps have been critiqued as being heteronormative, '
as too have the phrasing and branding that is often used.'® Indeed, the marketing strate-
gies of these apps are not to be overlooked. Generally speaking, these apps often have
monosyllabic, ‘feminine’ names (‘Flo’, ‘Clue’, ‘Glow’, ‘Eve’, etc.) and upon download
users are commonly confronted by pink, floral, purportedly feminine designs, which

96. S. Earle, H. R .Marston, R. Hadley, and D. Banks, ‘Use of Menstruation and Fertility App
Trackers: A Scoping Review of the Evidence’, BMJ Sexual and Reproductive Health 31(1)
(2020), pp. 40-43.

97. See Note 90.

98. See Note 9, p. 420.

99. D. Lupton, “Mastering Your Fertility” the Digitised Reproductive Citizen’ in A. McCosker,
S. Vivienne, and A. Johns, eds., Negotiating Digital Citizenship: Control, Contest and
Culture (Lanham, MD: Rowman & Littlefield, 2016), p. 87.

100. See Note 2, p. 2297.

101. Available at https://www.endometriosis-uk.org/ (accessed 1 August 2022).
102. See Note 16.

103. See Note 15.

104. See above quote from Eve, that is, ‘get it girl’.
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have been critiqued as infantilising and gender normative.'% Clearly, this technology is
marketed with a specific user group, indeed, a specific kind of ‘woman’, in mind.

It has been argued that ‘we should not dismiss the potential for tech-based contracep-
tion to offer affordable, convenient healthcare in countries like the US where birth con-
trol is often not covered by health insurance’.! While this is true, this argument only
carries weight in countries where smartphones are affordable for the average citizen, as
well as any subscription fees and the cost of any Bluetooth devices required. And the
broadening of contraceptive options available to women is of undeniable benefit, par-
ticularly, for example, to those who suffer from severe side effects of hormonal contra-
ception or those who live in remote areas. Yet it would appear that the viable, safe options
have only been broadened for a particular kind of user, and even then, as described
above, it is not always effective (i.e. the NC study above mainly sampled young Swedish
nationals, yet analysis of the data shows it was relatively less effective for those users
than other contraceptives). It has been suggested that the efficacy of FRFC for a range of
users could be improved by being used in consultation with a healthcare professional,
and education about the ‘calendar’ method.!?” Yet, this solution is limiting for those
who struggle, for whatever reason, to access healthcare providers. For example, it has
been shown that minority ethnic communities have low levels of trust in healthcare in
the United Kingdom.!®® This issue is made more acute because women in some mino-
rity ethnic communities are disproportionally negatively impacted by pregnancy and
childbirth.'%

Notwithstanding issues of performance standards, which affect all users, the ineffec-
tiveness of FRFC is clearly only made more acute if the user does not fit into norms
regarding menstruation, race, gender, sex, and so on. Only some users, then, can benefit
from this apparent ‘diversity of choice’. Diversity and inclusion in medicine and technol-
ogy is, of course, a broader issue that merits distinct policy attention long term. And it is
acknowledged that re-classing FRFC as Class III would not solve this wider systemic
and societal issue (or indeed any of the performance issues highlighted here).
Notwithstanding, the claim made here is that if FRFC urgently needs more stringent
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regulatory oversight (which this discussion evidences that it does), re-categorising FRFC
as a Class III MD would offer better protection to users until a thorough overhaul of the
policy issues highlighted here can take place. Indeed, these wider social questions about
equality and diversity might, in turn, call us to question the kinds of clinical assessment
that is required for Class III devices — Is the time approaching when the assessment cri-
teria need to be revisited and subjected to an equality and diversity impact assessment?
The issues of technical efficacy and performance for a diverse set of users sit within a
broader context of innate issues that are inherent to FRFC that cannot be solved by, for
example, requiring more rigorous and diverse clinical testing. These two distinctive
issues are dealt with next.

FRFC relies heavily on user input

A further reason to advocate that FRFC requires the highest level of regulatory oversight
relates to the fact that the degree of risk is greatly affected by the high reliance on user
input.'' As with any health app, its effectiveness in making predictions about users’
bodies and bodily processes depends on the amount and quality of data input.'!!

FRFC, whether marketed specifically as a ‘digital contraceptive’ or not, relies on
users to regularly (i.e. daily) enter information into the app, in addition to taking meas-
urements via a Bluetooth device where one comes paired with the app. For example, NC
users must record their temperature at the same time every morning with a thermometer
and enter data about their menstrual cycle (among other details). Only in this way can
the app produce accurate predictions about users’ periods and fertility. This means that
there is little to no room for error via lie-ins, hangovers, illness, forgetting the thermom-
eter while on a weekend trip, a broken thermometer, one-night stands, and so on. Even
where user data input is ‘perfect’, it is questionable as to whether the collection of
bodily data via devices can be fully relied upon. For example, a person’s temperature
can be affected by multiple factors illness, alcohol, stress, and sleep deprivation to name
a few.!"? And it is unlikely that data input might ever be ‘perfect’. As Olivia Sudjic, a
journalist who required termination of pregnancy after using FRFC, has commented,

I now know that the ideal Cycler is a narrow, rather old-fashioned category of person. She’s in
a stable relationship with a stable lifestyle. (Shift-workers, world-travellers, the sickly, the
stressed, insomniacs and sluts be advised.) She’s about 29, and rarely experiences fevers or
hangovers. She is savvy about fertility and committed to the effort required to track hers. I
could add that her phone is never lost or broken and she’s never late to work. She wakes up at
the same time every day, with a charged phone and a thermometer within reach.'?

110. Also argued by Taylor (see Note 2) but in the US context.
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(accessed 1 August 2022).
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This is reflected in the trials that have been done on FRFC, as above in NC’s own trial
only 10% of user data qualified as this type of ‘perfect use’.

The claim here is not necessarily that FRFC is more burdensome nor that it leaves more
room for error than other contraceptives in this particular respect. Other forms of long-
term contraceptives may be described as requiring a high degree of ‘“user input’, such as
the pill. And this is correct; some forms of the pill require ingestion at a similar time each
day and missing one may decrease its effectiveness. Indeed, many contraceptives require
a high degree of user input (other than those put in place by a clinician, e.g. the IUD or the
implant, which require little to no patient input thereafter). Condoms, for example, require
being put on correctly, as do diaphragms and caps. However, this fact is not incommensu-
rate with the argument that FRFC requires more regulatory oversight. The pill is a medi-
cine, and not covered by the same regime, and indeed has a high degree of regulatory
oversight in its manufacture and sale. IUDs of course require no ‘user input’; they are
prescribed and fitted by a healthcare professional, yet they are afforded the highest degree
of regulatory oversight in GB by the MD regime. Yet save for some recent exceptions,'!*
the pill requires a consultation with and prescription by a healthcare professional.!!?
Furthermore, ingestion is a more simple task than the entry of data into a mobile device,
which not only takes longer but also requires multiple technological aspects to work effi-
ciently, for example, Wi-Fi, no ‘bugs’, a charged phone, and a working Bluetooth connec-
tion. Indeed, evidence suggests that apps such as NC have a high discontinuation rate of
54% at 12months, and it has been suggested that the time-consuming nature of its use, and
the high level of dedication required, is the reason for this.!'® In sum, the point here is that
the focus is not on likelihood of user misuse per se, but rather similarity of devices in
terms of difficulty of use, complexity, and degrees of risk. In other words, FRFC is dis-
similar to a condom, and more like other methods of contraception.

FRFC is more similar to contraceptives in Class IlI

IUDs, condoms, diaphragms, and FRFCs are all MDs that are intended to be used to
prevent pregnancy, yet IUDs (as Class III MDs) and FRFCs have three key similarities
of note: outcome where they fail, degree of user or patient information required, and the
fact they are used long term. The rest of this section discusses each, in turn.

First, pregnancy, whether intended or not, can result in complications ranging from
low risk, to severe or life-threatening. It is well known that pregnancy involves a host of
side effects which can often affect day-to-day life,"” giving birth is known to be traumatic
for many women, and for marginalised groups childbirth can be relatively dangerous.''8
The health concerns posed are not merely physical, but psychological and social.
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Furthermore, the process of pregnancy itself, including time off work for any symptoms,
and child-rearing increases financial burdens. Statutory maternity pay (if entitled) is cur-
rently £156.66 after the first 6 weeks of leave in the United Kingdom, and over a wom-
an’s lifetime having children is well evidenced to be far more likely to negatively
influence women’s careers and income.!!” Where pregnancy is unintended, for those who
do not wish to continue the pregnancy, termination of pregnancy can obviously be an
upsetting, if not traumatic experience. Pregnancy, therefore, while joyful and essential
for many women, is a serious physical, psychosocial, social, and financial undertaken
not taken lightly. The potential for harm where contraception ‘goes wrong’ is therefore
multifaceted and severe. FRFC is more likely to fail than other contraceptives, but this
outcome is nonetheless the same as the other forms of contraceptive regulated by the MD
regime. The danger of outcome is not a strong enough reason alone to suggest that FRFC
should be regulated as Class III, which this analysis does not contest. Indeed, there are
two further similarities which require FRFC to be reclassified.

Second, FRFCs and IUDs both require the user to provide detailed and intimate
information about their body and fertility plans to the app/their healthcare provider.'?°
In both of these scenarios, this information is used to deliver suggestions according to
their fertility plans (i.e. fitting an IUD or abstaining from sex). Where information
given by the app or healthcare provider is false or inappropriate, then it is quite pos-
sible that both forms of contraception may fail to prevent pregnancy. That being said,
the quantity and detail of data collected by FRFC arguably far exceed that given to a
healthcare provider, because that detail is given repeatedly, every day. This puts users
at risk where data protection rules are breached, for example, if a company’s database
were to be hacked. This is in stark contrast to the other Class II devices which are cur-
rently regulated with the same standards as FRFC (e.g. condoms) which, to state the
obvious, require no conversation or divulgence of information. This not only risks user
privacy, which engages other forms of regulation (namely data protection, which of
course the MD regime cannot mitigate),'?! but can also lead to wider well-being risks
which render women more vulnerable. Privacy International, for example, has found
that some FRFC companies share detailed and sensitive health data with Facebook.'?
Moreover, as highlighted by recent privacy discussions in the United States following
the overturning of Roe v Wade, the sharing of intimate data can lead to prosecution for
accessing abortion services.!?
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Third, the strongest similarity between FRFC and contraceptives in Class III is that
they need to be used long term in order to work. In order for the algorithm to ‘accurately’
predict a user’s FRFC requires daily data entry over a long period of time, akin (it might
be argued) to taking the contraceptive pill every day. Popular FRFC websites claim to be
able to ‘accurately predict’ cycles and fertility after 2-3 months.'?* In order to prevent
pregnancy, most contraceptive pills require to be taken from the first day of a woman’s
menstrual cycle, with most cycles settling into a ‘rhythm’ after several months. If a
patient misses the beginning of her/their cycle, then they will need to use additional pro-
tection such as a condom for the first 7 days. Both require monitoring and action if a day
of taking the pill/data input is missed, and both require use over months, perhaps years
to continue to prevent pregnancy during that time. LARCs such as IUDs are similar too,
not because they require long-term user input (they are fitted and removed by a health-
care professional), but because by nature they need to be ‘used’ continuously to be effec-
tive. Other contraceptives in Class II are single-use, ‘throw-away’ items, that of course
require a high degree of “user input’ to be put on/in the right place, but of course, there is
no requirement for long-term monitoring or ingestion as with FRFC, IUDs, and the pill.

Finally, it should also be noted that there is a more subtle, deceptive aspect of FRFC
which could be said to straddle all three of the above in a way that misguides its users
about the extent to which they are at risk of unwanted pregnancy: their heavy emphasis
on empowerment.'?> This is misguided for there is a tension here, between supplying
users with impressions and narratives of control, and in many ways taking away user
control by processing (sometimes selling) their data, and promising an efficacy rate that
is only true percentage of users. In sum, FRFC is not only similar to IUDs (as a Class III
MD) but also strikingly unlike other contraceptives categorised as Class II (condoms and
diaphragms being single-use only).

Conclusion

Choice for women, trans men, and other people with wombs about the ways in which
they access contraception is important, but it is also important that those choices are safe.
The choice to access FRFC privately, without consultation, should remain, particularly
for those who have difficulty accessing a GP or pharmacies, but regulation of that avail-
able choice needs to better reflect the relevant risk it presents. In the case of FRFC, not
discussing its use with doctors is not problematic in and of itself; women should be
trusted with choices about their bodies. This article is not a call for FRFC, alongside
other forms of accessible contraception, to be ‘medicalised’, but rather that user protec-
tion and safeguarding should be taken seriously in a regulatory context. The great degree
of reliance on user input, relative lack of evidence base, relative lack of efficiency, and
the devastating consequences these apps can have for users (i.e. unwanted pregnancy)
mean that arguably more stringent controls are required. The key concern for this article
is, therefore, that while the regulatory ecosystem takes other forms of contraception
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125. See Note 15.
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seriously, it fails to do so with FRFC as a new technological development, driven by
consumerism and profit, rather than protectionism.'2¢

Regulatory blindness, here, lies in the fact that the regulatory focus and objective of
the current framework that governs FRFC in GB is missing a vital point about the dis-
ruptive nature of the apps for women’s wider health and well-being. Ontologically, the
FRFCs discussed here are all ‘digital contraceptives’ not merely ‘software’ as it is tradi-
tionally understood and should be treated as such by law and regulation. In order to
achieve an appropriate regulatory response, we need to take a wider view of what is at
stake here. Significantly, taking such a view should address deep-rooted concerns with
the MD framework discussed in this article: the lack of attention to issues of equality
and diversity, the lack of reflexivity and transparency of MD categorisation, and the
‘inadequacy’ of intention as a test for regulatory capture of such a product. In the short
term, one consequence of this view is protecting users under the current framework by
reclassifying FRFC within the MD regime as a Class III device.

Yet, taking a wider view that recognises and addresses the risks that FRFC poses to
the mental, social, and physical health and well-being of FRF users cannot be solved
within the current landscape. This requires work on the regulatory ecosystem that gov-
erns several areas of regulation that affect femtech users, for example, data protection
and privacy of users.'?” Therefore, it is suggested here that while reclassifying FRFC
addresses regulatory capture and mitigates the risks highlighted above to an extent
(namely by reducing the risk of unintended pregnancy for FRFC users), there is much
work to be done in terms of tackling longer-term policy concerns.
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