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Today, a diverse range of contraceptive techniques is available to women; this, coupled
with continued positive trends in female children and adults’ educational attainment, will
hasten declines in fertility and continue to slow population growth. With the advent of
a sustained fertility rate lower than the replacement level in many countries, including
China and India, we are already witnessing major economic, social, environmental, and
geopolitical consequences [1].

Hormonal contraception, which was initially available as a daily pill, can be admin-
istered through seven different routes today: intramuscularly, intranasally, intra-uterus,
intravaginally, orally, subcutaneously, and transdermally. New advancements have also
been made in intrauterine contraception with the development of “frameless” devices.
Last, but not least, research is being undertaken to provide effective emergency contracep-
tion after unprotected intercourse. The use of selective progesterone receptor modulators
(antiprogestins) is very promising in this area [2].

The expansion of contraceptive use worldwide was a main priority during the second
half of the twentieth century. As countries in the developed world (but also in a number
of developing countries) reached and even went below the replacement level of fertility,
issues regarding contraception seem to have been placed on the back burner.

Yet, since the milestone final declaration of the Cairo Conference on Population and
Development in 1994 [3], contraception has been considered the main tool used for effective
family planning, while at the same time, too much emphasis has been placed on ‘technology’
as the solution. Unfortunately, each advancement in technology has shown that every new
or improved method carries side effects which are disturbing to some users. Clearly, there
is no perfect method. In addition, at the field level, national and regional family-planning
programs are far from being ideally run. This is why the utilization of new technology will
depend on the way it is applied in the field. Focusing on the needs of women (and men)
will remedy the errors of the past, when contraceptive development was exclusively driven
by scientists, without the consideration of users’ perspectives.

Because of this reality, the universal acceptance of methods of family planning, the best
measure to prevent voluntary interruption of pregnancy (VIP), necessitates an integrated
approach. Contraception must therefore be included in the broader concept of Sexual
and Reproductive Health. This means that family planning and contraception must be
placed within the wider paradigm of health, the health of the mother, and the health of her
child. This in turn must be accepted as a task for individual couples, being a health and
development issue, not a demographic one.

Promoting the use of contraception within the framework of improving health, not
demography, means placing the emphasis on individuals, not methods alone, and on
quality of services, not simply on availability through better distribution. Indeed, there is
increasing awareness that contraception can help women to reduce health risks associated
with reproductive events and specifically with unwanted pregnancies. In conclusion, no
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matter how ideal a method may be considered from a purely scientific viewpoint, it will be
challenged by the constraints of the system in which it will be applied.

To contribute to the new user-centered perspective, the present issue of the Journal of
Clinical Medicine presents a series of articles in which technology is considered within the
broader concept of women’s health.

To begin with, five articles deal with issues related to users’ and providers’ perspec-
tives. The first reported on a National Contraception Survey conducted to explore the
sexual and contraceptive habits of 1801 Spanish women of reproductive age [4]. Among
those enrolled in the study, 78.7% used some kind of contraceptive method; the most fre-
quently utilized were condoms (31.3%) and combined oral contraceptives (COCs) (18.5%).
Interestingly, one fourth of the participants used both condoms and a COC; the major-
ity of these participants were younger women and those with no steady partners. The
investigation found that health professionals have an important role in the choice of a
method, although less so with teenagers. Finally, the survey found that emergency contra-
ception (EC) is increasingly being used, especially among those not using contraception
on a regular basis.

With regard to EC, a second investigation [5] tried to gather information regarding
the profiles of users in Catalonia, Spain, finding that 44.2% of respondents were ‘repeat’
users, and among them, 56.7% used a barrier method; more than 40% of couples who
had unprotected intercourse stated that they utilized a natural family-planning (NFP)
method. The study concluded that there was still a high proportion of repeat users with
risky sexual behaviors, highlighting the need to provide better information, education, and
preventive strategies.

A third survey also from Spain [6], analyzed knowledge, attitude, and awareness
towards EC among 478 nursing students at the University of Seville and found that all of
them knew of the existence of EC and had a positive attitude towards this method. One
fourth of responders had used the method, mainly because of condom failure, or because
they did not use any form of contraception. The survey found improper knowledge of the
mechanism of action, efficacy and repeated use, and the type of pills available. The authors
concluded that further education initiatives should focus on the mode of use, efficacy, and
mechanism of action.

Access to reproductive health and family-planning services during lockdowns in
the COVID-19 pandemic was the subject of the fourth descriptive, cross-sectional study
conducted in the Canary Islands (Spain) on a random sample stratified by age on a total
of 1800 women (response rate: 98.72%) [7]. Given the difficulty of providing counseling
in person, a telematic approach was also offered. This method did create access problems
in one third of the cases, but it was considered an overall success, as it resulted in a
considerable decrease in the recurrent use of both EC and services for the VIP. The survey
evidenced the existence of cases of gender-based violence among women cohabitating with
their aggressors during lockdowns.

The fifth report deals with an important question from users’ perspective of utilizing
a contraceptive, namely the possibility that a given method (be it hormonal, barrier, or
intrauterine) may modify a woman’s sexuality [8]. To explore this issue, the study provided
an overview of the effects of different methods of contraception on female sexuality. It also
summarized recent investigations in which a variety of positive and negative consequences
of contraceptive use were described regarding several aspects of sexual functions (desire,
arousal, orgasm, pain, and enjoyment), stressing that sexual satisfaction depends on factors
that extend beyond sexual functioning alone.

Three of the published articles dealt with a modality that is gaining increasing amounts
of attention: the so-called Long-Acting Reversible Contraception (LARC).

The first article presented the results of a retrospective electronic chart review of
311 insertions of either the levonorgestrel-releasing intrauterine device (LNG-IUS), or the
subcutaneous etonogestrel implant (SEI) in a center in the USA [9]. Delays in insertion
were found in 38% of the subjects, mostly because of the absence of a qualified provider
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or device availability. Teenage users favored the SEI, whereas older women preferred the
LNG-IUS. Retention time varied by device type, and most subjects eventually switched to
other contraceptives. No patients experienced expulsion of the system.

Some LARC methods, specifically the LNG-IUS, have been used for a variety of non-
contraceptive indications; this was the subject of a review of the utility of the system in
women with heavy menstrual bleeding and/or dysmenorrhea [10]. Data from the literature
show accumulating evidence that the insertion of such a device represents a useful option
for long-term treatment. As a consequence of bearing the system, there is an improvement
in the quality of life, a reduction in menstrual blood loss superior to that obtainable with
other medical therapies, and a decrease in the extent of dysmenorrhea and pelvic pain.
The likely mechanism of action of the system seems to be its ability to induce amenorrhea,
which effectively eliminates both symptoms.

An uncommon but important limitation in the use of the SEI is represented by social
and psychiatric disorders, in which the ready accessibility of the device by the subject
becomes a negative feature. To obviate this situation, a device was successfully inserted
into the scapular region in a young woman with a chronic psychiatric disorder [11].

The last three contributions to this Special Issue dealt with new advancements in oral
hormonal contraception (OHC).

An important unwanted effect in this field is bleeding irregularities, which is cited as
one of the major reasons for the discontinuation of these methods, and therefore, bleeding
irregularities have been the focus of numerous investigations. The first of the three articles
regarding OHC in this issue provided an overview of bleeding data related to the recently
marketed cyclic COC and one progestin-only pill (POP) [12]. In this study, data from recent
trials carried out to gain regulatory approval was evaluated, and it was concluded that
each type of OHC has its own specific bleeding pattern; unfortunately, methodological
differences hampered a comparison between products. The first consideration is that
the balance between the effects of progestin and estrogen on the endometrium, the key
factor in producing a regular bleeding pattern, seems lost when using a too-low dose
of ethinylestradiol (EE) in order to reduce the risk of venous thromboembolism. The
recent attempt to replace EE by 17β-estradiol (E2) or E2 valerate may lead to a suboptimal
bleeding profile due to endometrial destabilization. In an attempt to, if not eliminate, then
at least decrease the occurrence of bleeding problems, it has been recently proposed to
utilize a derivative of estriol, namely estetrol (15α-hydroxyestriol) (E4), a natural estrogen
exclusively produced in the fetal liver, in combination with drospirenone (DRSP). This
combination yields a predictable, regular bleeding profile. It is worth noting that when
DRSP is employed alone, the resulting bleeding pattern becomes somewhat unpredictable,
stressing the usefulness of adding an estrogen.

The issue of irregular bleeding patterns in POPs was discussed in the second article
on OHC [13]. Starting from the fact that no effective solution to this problem has been
found, the authors examined therapeutic options being offered by health providers through
a prospective questionnaire comparing the effectiveness of various treatments. Different
regimens were tested: (1) POPs with norethisterone; (2) double-dose POPs; (3) single-
dose POPs; (4) different POP formulae. They found that women for whom 5 mg of
norethisterone acetate was added reported a significant decrease in bleeding frequency
compared to the other groups. This was associated with an overall decrease in bleeding
quantity and frequency.

The last article in the series summarized the present state of a COC in which DRSP is
combined with E4 [14]. Clinical studies show efficacy, bleeding patterns and tolerability
comparable to those of preparations with EE, thus determining high acceptability and
user satisfaction. In addition, minimal effects have been found on lipids, liver parameters,
Sex Hormone Binding Globulin (SHBG), and carbohydrate metabolism. A possible lower
risk of venous thromboembolism and a better cardiovascular safety profile need to be
investigated in further, large-scale studies.

3



J. Clin. Med. 2022, 11, 6651

In conclusion, the field of contraception continues to expand in search for more
acceptable and safer modalities and routes of administration. At the same time, today,
increased attention is paid to users’ perspective and needs. This new focus means the
available methods must be made suitable for different categories of subjects, ranging from
teenagers to pre-menopausal women.

Today, contraception is much more than a technology; it has been the major instrument
of a true social revolution that led to a—now often unwelcome—continued low fertility rate,
while at the same time enhancing female reproductive health. Finding a correct balance
between these aspects will be crucial in the years to come.

Author Contributions: G.B. and F.M.P. drafted the text. All authors have read and agreed to the
published version of the manuscript.
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Abstract: Background: The National Contraception Survey conducted by Sociedad Española de Con-
tracepción intends to know the sexual and contraceptive habits of Spanish women of reproductive
age. Methods: A descriptive and cross-sectional study with random sample selection was conducted
with women aged from 14 to 49 years old in July and August 2020. Results: A total of 1801 women
participated in the study, of which 78.7% used some contraception method during their sexual
relationships. The most frequently used methods were condoms (31.3%) and combined oral con-
traceptives (18.5%) at their last sexual encounter. A total of 25.7% used both condoms and pills,
especially younger women and those who had no steady partners (p < 0.001). Use of Long-acting
Reversible Contraceptives continues to be low, although a slight increase in their use is observed, and
they are recommended for 50% of the users who need contraception. Counselling on contraception
was provided to 64.3% of the women, mainly by their gynaecologists. Regarding the decision to use
a contraceptive method, the one suggested by health professionals was more influential, although
this was not the case for women aged less than 20 years old (p < 0.001). A total of 38.4% of the
women have used emergency oral contraception at least once and 66.8% of those who do not make
continuous use of contraception methods do so out of personal choice. Conclusions: It is necessary
to deepen work on counselling and awareness among the population towards the use of efficient
contraceptive methods that prevent unplanned pregnancies.

Keywords: contraception; sexual habits; women; long-acting reversible contraceptives; short-acting
reversible contraceptives; counselling; emergency contraception

1. Introduction

Age at sexual debut has gradually dropped in the new generations [1,2], which is
one reason why it has become necessary to implement adequate sexual and contraceptive
counselling and provide information that prevents unintended pregnancies and sexually
transmitted infections [3]. The rate of unwanted pregnancies in Spain continues to be
higher than desired [4]. According to the European Contraception Atlas, almost 4 out of
10 women undergo unplanned pregnancies [5], a reality that is similar to that of other
countries such as France with 33.3% [2,6], Sweden with 22% [7] and the United Kingdom
with one out of five pregnancies [3], although slightly lower than in the United States,
where half of the women stated not having planned their pregnancies [8]. It is therefore
deduced that a large part of the population does not have their contraceptive needs met.

J. Clin. Med. 2022, 11, 3777. https://doi.org/10.3390/jcm11133777 https://www.mdpi.com/journal/jcm5
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The unmet need for contraception presents high figures in Spain [5], exceeding those
of other European countries such as France with less than 3% [9], Sweden with 8.9% [7]
or Great Britain with 12.4% [3,10], although it is a more pressing problem in developing
countries [11].

The use of the most frequent contraceptive methods has remained relatively un-
changed throughout the years. Despite the recommendations, condoms and pills are still
the most used methods worldwide [3,11–13]. It has been widely proved that Long-acting
Reversible Contraceptives (LARCs) are effective in the prevention of unwanted pregnancies,
abortion or recurrent abortions, although their rate of use is below desired [3,14,15]. Previ-
ous studies have already indicated the need to favour access to LARCs meeting women’s
individual characteristics [16], regardless of factors such as education and income levels,
marital status, or ethnicity [17,18].

Health education actions in terms of sexuality and contraception are increasingly im-
plemented, and this can either exert an influence on the users’ behaviours or not [19–21]. A
number of already published studies indicate that the decision to use a given contraceptive
method over another is usually influenced by the advice of a health professional [22,23]. In
addition, there are factors that can exert an influence on the choice and use of one method
over another. Some of these factors are education level, income level and religious beliefs,
among others [20,24,25]. Therefore, it is necessary to consider them when individualized
counselling is provided to the user.

Counselling is offered during consultations by nurses, midwives, primary care physi-
cians and gynaecologists, although only the latter two are authorized to write medical
prescriptions [22]. Access to contraceptive methods in Spain is affordable, considering that
some of them are fully funded by the National Health System. However, access to coun-
selling on contraception and sexual education are not uniformly egalitarian throughout
the country, as they depend on regional policies [19]. Thus, while they are practically fully
funded in some regions, there are deficits in others [26].

The main objective of this study was to understand the habits of the Spanish female
population in relation to the use of contraceptive methods and sexual health. We are
interested in determining the factors that favour the use of some methods over others in
order to design strategies that allow an increase in the use of contraceptive methods and
thus avoid unplanned pregnancies.

2. Materials and Methods

2.1. Study Design

A descriptive and cross-sectional study. This study is an analysis of the National
Contraception Survey conducted by Sociedad Española de Contracepción every 2 years through
SigmaDos, an international Marketing and Public Survey Study company headquartered
in Spain.

2.2. Measures

An ad hoc questionnaire designed by health professionals specialized in contraception
who are members of Sociedad Española de Contracepción was used. It includes data on the
use of contraceptive methods as well as about the participants’ sexual habits.

2.3. Data Collection

The survey was conducted via telephone calls by means of a structured questionnaire
consisting of 31 questions related to the interviewees’ sexual and reproductive health. It
was conducted from 31 July to 15 August 2020.

2.4. Sample Size

The women included were those of reproductive age between 14 and 49 years old
throughout Spain. Sample distribution was proportional to that of the Spanish actual popu-
lation, with an adjustment system by age quotas, in which the last interviewee selection
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instance was fully random. This distribution allowed offering representative data at the
national level, although not at the level of geographical regions or areas.

Sample size was 1801 participants, with a possible error of +2.35% for a 95.5% confi-
dence level.

2.5. Data Analysis

A univariate and bivariate analysis was performed to evaluate and know sexual
behaviours and use of contraceptive methods in women of reproductive age. The χ2 test
was used to understand the relationship between use of the contraceptive methods and the
sociodemographic characteristics, reporting ϕ as an indicator of size effect. The chi-square
test was used to understand the relationship between use of the contraceptive methods and
sociodemographic characteristics. A multivariate logistic regression was performed to find
out the relationship between different variables. The results of the regression analysis were
presented in terms of adjusted Odds Ratio (ORadj), with a 95% confidence interval and
significance level. Interpretation of the adjusted Odds Ratio can be as follows: if ORadj > 1,
then there are higher odds of using contraceptives.

In all hypothesis contrasts, the significance level was set at 0.05. Data analysis was
processed in IBM SPSS 26 (IBM Corp., Armonk, NY, USA).

2.6. Ethical Aspects

This questionnaire was answered anonymously and ensuring the confidentiality of
the participants. The women were free to stop answering questions at any moment. The
Spanish health authorities do not require approval by a Research Ethics Committee for
this type of study in which the participants are asked to provide data about their sexual
and contraceptive practices outside a health environment that establishes a professional
relationship. Verbal informed consent was requested from the participants at the beginning
of the study.

3. Results

A total of 1801 women took part in the study, with a final response rate of 98.72%,
which represents 1778 women. The participants’ sociodemographic characteristics are
presented in Table 1.

Table 1. Sociodemographic characteristics.

Variables
Total
n (%)

1778 (100)

Age

15–19 years old 170 (9.6)
20–24 years old 189 (10.6)
25–29 years old 211 (11.9)
30–34 years old 249 (14)
35–39 years old 308 (17.3)
40–44 years old 335 (18.8)
45–49 years old 316 (17.8)

Relationship situation

Lives with her partner 1011 (56.9)
Steady partner, but not living together 325 (18.3)
No steady partner 442 (24.9)

Schooling level

Elementary School 84 (4.7)
High School 917 (51.9)
University Studies 767 (43.4)
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Table 1. Cont.

Variables
Total
n (%)

1778 (100)

Nationality

Spanish 1602 (90.2)
Other 174 (9.8)

Income level

Low 401 (25.8)
Average-Low 663 (42.6)
Average 300 (19.3)
High 191 (12.3)

Work situation 1748 (100)

Working 1036 (59.3)
Not working 711 (40.7)

Religious beliefs

Practicing Catholic 242 (13.6)
Lapsed Catholic 753 (42.4)
Other religions 111 (6.2)
Agnostic/Atheist 673 (37.8)

3.1. Sexual Habits

In total, 95.46% of the women aged between 15 and 49 years old had already engaged
in sexual relationships at least once (16 years old is the minimum age for sexual consent).
Globally, the mean age at the first sexual relationship was 18.07 years old. The age at
the time of their first sexual relationship fluctuates between 19.83 years old in the case of
the women aged between 45 and 49 years old and 15.83 years old in those aged between
15 and 19, as can be seen in Figure 1.

15.82 17.09
16.91

17.49

18.21
18.84

19.83

0

5

10

15

20

25

15 19 20 24 25 29 30 34 35 39 40 44 45 49

Figure 1. Age at the first sexual relationship according to age group.

Of the total of participating women, 89.8% engaged in sexual relationships with one
of the frequencies shown in Figure 2, with determination that the higher the age, the lower
the monthly frequency of sexual relationships: χ2(18) = 61.56, p < 0.001, ϕ = 0.190.

Out of all the women, 91.9% stated that they had engaged in sexual relationships in
the last 12 months; on the other hand, 3.7% had already had sexual relationships at some
moment in their life, although not in the last year. The mean number of sex partners during
the last year was 1.36, being slightly higher among women aged less than 30 years old, as
follows: from 15 to 19 years old, 1.71 partners; from 20 to 24 years old, 1.53; and from 25 to
29 years old, 1.51.
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Figure 2. Frequency of sexual relationships.

Sexual Relationships and Use of Contraceptive Methods

When the women were asked if they have engaged in sexual relationships without
contraceptive protection, 61.4% answered never and 15.8%, almost never. 21.3% reported
having had sexual relationships with no contraceptive protection quite frequently, with a
higher percentage in the age group from 30 to 34 years old, reaching 26.8%. Likewise, those
women that lived with their partners (26.8%) and were Spanish (21.7%) were more likely
to engage in sexual relationships without using any contraceptive method: χ2(4) = 12.64,
p = 0.013, ϕ = 0.091.

The women at risk of unwanted pregnancies represented 22.9% of those that did not
use any contraceptive method, accounting for 6.2% of the total women of reproductive age.

3.2. Use of Emergency Oral Contraception

In total, 38.4% of the women of reproductive age interviewed stated having consulted
at some point about emergency oral contraception products that are dispensed free of
charge in pharmacies at some moment. This percentage is higher in the age group from 20
to 39 years old, as shown in Figure 3.

39.8%

40.7%

56.1%
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41.4%
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Figure 3. Use of the morning-after pill according to age group.

Use of the morning-after pill is more frequent in women that do not live with their
partners (46.1%) [χ2(4) = 23.51, p < 0.001, ϕ = 0.118] or do not have a steady partner (43.4%)
[χ2(4) = 78.88, p = 0.008, ϕ = 0.216], as well as among those who resort to condoms as
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their usual contraceptive method (46.8%) [χ2(15) = 25.59, p = 0.043, ϕ = 0.153], as shown in
Table 2.

Table 2. Use of Emergency Contraception Pills (ECPs) over lifetime according to usual contraceptive
method, nationality and relationship status.

Use of
ECPs Total

Relationship Situation Contraceptive Methods Generally Used Nationality

Lives
with
Her

Partner

Steady
Partner, Not

Living
Together

No
Steady
Partner

Condoms Pills IUD
Voluntary
Steriliza-

tion

Other
Meth-
ods

None Spanish Other

Yes 38.4% 34.1% 46.1% 43.4% 46.8% 40.8% 37.7% 30.0% 46.4% 30.2% 38.3% 39.8%

No 61.5% 65.9% 5.9% 56.3% 53.2% 59.2% 62.3% 70.0% 53.6% 69.8% 61.7% 60.2%

DNK/
DNA 0.1% 0.0% 0.0% 0.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

3.3. Information and Counselling on Contraceptive Methods

Most of the women (64.3%) consulted their primary care physician, gynaecologist,
midwife or Family Planning Centre to receive counselling and therefore choose the method
that best fitted their personal circumstances. The women belonging to the oldest age
group attended health centres more frequently to receive individualized counselling:
χ2(12) = 83.39, p < 0.001, ϕ = 0.217). It was noticed that the youngest women attended the
centres in a lower proportion (37.8% of those aged less than 20 years old).

The contraceptive methods used by the women were as follows: the one indicated
by the gynaecologist (42.4%), self-prescription (39.5%), the one suggested by the family
physician (12.1%), a midwife/nurse (1.7%) and a pharmacist (0.6%). When the women were
asked who was most influential on the definite choice of the method used, 44.2% stated
that it was the health personnel, 31.2% indicated that it was their own decision, in 17.2% it
was family members/friends, 2.4% mentioned the communication media, 1.9% pointed
to social networks/Internet, 1.9% chose Others and 1.3% selected Does Not Know/Does
Not Answer.

The health staff exerts less influence on the final decision about using one method over
another, especially in those aged less than 20 years old, among which family members and
friends are the most influential people (40.4%). If we perform an analysis according to the
method used, it is observed that the women who chose oral combined hormonal contracep-
tion (69.3%) or IUD (60.9%) were driven by the influence exerted by a health professional.
Personal choice for their use (42.3%) predominated among those who used condoms.

Not attending the consultation to receive counselling was not related to the schooling
and income levels or to the religious beliefs but to nationality: χ2(2) = 8.22, p = 0.016,
ϕ = 0.068, as can be seen in Table 3.

Table 3. Counselling on contraception over lifetime according to nationality, schooling and income
levels and religious beliefs.

Counse-
lling Total

Nationality Schooling Level Income Level Religious Beliefs

Spanish Other
Elementary

School
High

School
University
Studies

Low
Average-

Low
Average High

Practicing
Catholic

Lapsed
Catholic

Professes
Other Re-

ligions

Agnostic/
Atheist

Yes 64.3% 65.5% 54.6% 57.7% 64.2% 65.8% 63.3% 66.7% 71.4% 62.7% 62.6% 65.7% 59.3% 64.3%

No 35.6% 34.5% 45.4% 42.3% 35.8% 34.2% 36.7% 33.3% 28.6% 37.3% 37.4% 34.2% 40.7% 35.7%

DNK/
DNA 0.0% 0.0% 0.0% 0.0% 0.1% 0.0% 0.0% 0.1% 0.0% 0.0% 0.0% 0.1% 0.0% 0.0%
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Information and Counselling about Long-Acting Reversible Methods

In total, 49.9% of the women aged between 15 to 49 years old stated having been
advised and offered information about some long-acting method (IUD or implant) at
some moment. It was observed that it is more frequently offered to the oldest age group:
χ2(12) = 44.65, p < 0.001, ϕ = 0.158, as can be seen in Figure 4.

34%

40.80%
47.50%

52.30%

53.80%

59.20%

49.90%

0%
10%
20%
30%
40%
50%
60%
70%

15 19 20 24 25 29 30 34 35 39 40 44 45 49

Suggested LARC

Figure 4. Counselling for the use of LARCs according to age group.

When the women were asked about the advantages perceived in using long-acting
contraception methods, convenience was signalled as the main advantage of their use.
47.3% of the women aged between 15 and 49 years old identified this quality. Contraceptive
efficacy (26.8%) was identified in the second place, while the greater safety offered by these
contraceptive methods was ranked third (25.1%).

3.4. Contraceptive Use Pattern

It was found that 7 out of 10 Spanish women of reproductive age used some contra-
ceptive method. It is to be considered that, among the women who did not resort to any
contraceptive method are those that did not engage in sexual relationships while the study
was conducted.

The age group that made the most use of some method during sexual relationships is
the one from 20 to 30 years old, as can be seen in Figure 5.

Figure 5. Use of some contraceptive method according to age group.

In relation to other analysis variables, it is worth noting the increase in the number
of women who did not use any contraceptive method among those with lower income
levels (33.9%) and those who are Catholics (32.2%); with this rate increasing especially
with women who already have children and want more (41.8%): χ2(6) = 28.50, p < 0.001,
ϕ = 0.130.
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Condoms are the contraceptive method most frequently used (31.3%) by the women
of reproductive age who engage in sexual relationships and use some method. Combined
oral hormonal contraception ranks second (18.5%), followed by copper IUD (4.3%) and hor-
monal IUD (4.2%). Table 4 presents the contraceptive methods used by age groups from the
total of women between 15 and 49 years old participating in the study. Condoms continue
to be the most frequently used method in all age groups, and pills reach their maximum
use value between the ages of 20 and 24, subsequently decreasing as age advances.

Table 4. Distribution of the use of contraceptive methods.

Effective methods
(98.5%)

Barrier Condoms 47.5%

Hormonal
(36%)

Oral administration
(29.1%)

Pills 28.1%

Mini pills 1.0%

Intravaginal administration Vaginal ring 3.2%

Patch 1.0%

Injectable (monthly-quarterly) 0.5%

Subcutaneous implant (1 or 2 bars) 2.2%

IUD
(12.5%)

Copper 6.5%

Hormone release 6.0%

Voluntary sterilization (irreversible)
2.5%

Fallopian tube ligation/Essure procedure
(tubal obstruction) 1.6%

Vasectomy 0.9%

Little effective
methods
(0.2%)

Natural or
Periodic abstinence

Knauss–Ogino (standard day method), Billings’
method (cervical mucus), temperature method 0.1%

Interruption Coitus interruptus (withdrawal) 0.1%

Others 0.7%

Considering the different contraceptive methods and their characteristics, it is worth
noting that 69.6% of the women of reproductive age used effective methods, reaching 99%
of those that consulted about some method. 31.3% used barrier methods, 23.8% consulted
regarding hormonal methods and 8.3% employed some type of IUD, as shown in Table 4.

3.4.1. Drivers for the Use of Reversible Methods

Overall, the reasons stated by the women for using the short-acting reversible con-
traceptive methods (SARCs) were as follows: convenience (48.4%) for all age groups,
safety (37.5%), lower impact on health (37.5%), lifestyle (16.1%), medical recommendation
(14.4%), contraceptive efficacy (13.1%), economic reasons (3.1%), DNK/DNA (1.9%) and
Others (1%).

3.4.2. Hormonal Methods

The hormonal methods were employed following medical recommendations (23.9%)
and for regulation of the menstrual cycle (19.8%). Those women who showed reluctance
to use hormonal methods argued risk of hormonal use (29.1%), side effects and/or health
problems (28.7%).

3.4.3. Discontinuation of Hormonal Contraception

In total, 68.9% of the participating women that sought consultations about combined
hormonal methods did not discontinue their use periodically. On the other hand, less
than one-third did so, due to personal choice (66.8%) based on diverse information or
recommendations. In total, 29.7% implemented periodic discontinuation due to the health
recommendations provided by physicians, midwives or nurses. Discontinuation tends to be
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higher with advancing age, exceeding 30% from the age of 25. The women who used pills in-
terrupted their contraception more often over lifetime [χ2(12) = 139.11, p < 0.001, ϕ = 0.358],
as well as those that already had children [χ2(4) = 50.98, p < 0.001, ϕ = 0.381], as can be
seen in Table 5.

Table 5. Discontinuation in the use of contraceptives according to nationality, schooling level and
desire to conceive fulfilled.

Disconti-
nuation Total

Nationality Schooling Level Motherhood Situation

Spanish Other
Elementary

School
High

School
University

Studies

Has
Children

and Wants
More

Has
Children
and Does
Not Want

More

Does Not
Have

Children
but Wants

to

Does Not
Have

Children and
Does Not
Want to

Yes 28.0% 28.7% 15.7% 19.2% 29.5% 26.5% 31.8% 31.5% 26.6% 26.2%

No 68.9% 68.2% 80.1% 75.9% 68.4% 69.0% 68.2% 65.7% 69.7% 70.3%

DNK/DNA 3.2% 3.1% 4.2% 4.9% 2.2% 4.5% 0.0% 2.8% 3.7% 3.5%

3.4.4. Use of the Dual Method

Of all the women of reproductive age that use contraceptive methods, 25.7% stated
resorting to the dual method (condoms and hormonal method and/or IUD). The most usual
dual method combination corresponded to that of condoms and pills (28.1%). This practice
was more frequent among the youngest women (from 15 to 19 years old). 8.8% consulted
about it occasionally (almost never/sometimes) and 16.9% did so always/almost always.

Habitual use of the dual method (always/almost always) was more frequent among
the women who had no steady partners (26.7%): χ2(10) = 60.51, p < 0.001, ϕ = 0.235, as
indicated in Table 6.

Table 6. Use of the dual method according to nationality, having a partner or not and schooling level.

Total

Nationality Schooling Level Relationship Situation

Spanish Other
Elementary

School
High

School
University

Studies

Lives with
Her

Partner

Steady Partner,
but Not Living

together

No Steady
Partner

Yes
(Always/

Almost always)
16.9% 17.1% 14.6% 22.6% 18.8% 14.6% 11.8% 20.5% 26.7%

No
(Never, Almost

never or
Sometimes)

82.6% 82.4% 85.4% 75.1% 81.0% 84.8% 87.7% 79.5% 72.6%

DNK/DNA 0.4% 0.5% 0.0% 2.3% 0.1% 0.6% 0.5% 0.0% 0.7%

4. Discussion

This study intended to know the sexual behaviours and use patterns of contraceptive
methods of women of reproductive age living in Spain. To such an end, this descriptive
and cross-sectional study was conducted with a random and stratified sample of Spanish
women of reproductive age in 2020.

Spanish women’s age at the time of their first sexual relationship is estimated to be
less than 18 years old. However, it is noticed that such age has been dropping according
to the age groups. Women aged less than 20 years old initiated their sex lives four years
earlier than their mothers, a finding that is in line with other European studies that estimate
the age at the time of first sexual relationship to be 16 years old [2,7]. We have to be aware
of the fact that women initiate their sex lives increasingly earlier in time; therefore, they
have to resort to proper contraception methods if they want to avoid sexually transmitted

13



J. Clin. Med. 2022, 11, 3777

infections or unwanted pregnancies; awareness of these methods can be achieved through
sexual education [19,21].

The results obtained in this National Survey indicate that 7 out of 10 women use some
type of contraceptive method. This is similar to the data contributed by other European
studies [3,7], in which it was also already indicated that the higher the user’s age, the lesser
the use of contraceptive methods [27]. If we consider that the women that are at risk of
unwanted pregnancies are those who, with the possibility of having children, do not want
them and engage in sexual relationships without resorting to any contraceptive method,
we would be talking about 2 out of 10 women. This tells us that, for this reason, it is still
necessary to deepen work on prevention, especially in the extreme age groups: below 20
years old [28] and above 45 years old, which are the age groups where the highest use
inconsistency is observed. More influence should be exerted on collective groups that
respond to these premises, as counselling interventions turn out to be effective to increase
contraceptive use and compliance rates [19,29].

Among the contraceptive methods most frequently used in women of reproductive
age, condoms still rank first, followed by pills, although not only in Spain [12], as we
notice the same trend if we investigate data published in other European countries [7,13].
Despite the increase in the use of hormonal methods, condoms are still the most frequent
choice. However, their use decreases when women start to consider their partners as stable,
a fact that has already been identified in similar studies [30]. The dual method is used,
but especially in younger women, as the use of condoms is reduced as age advances [21].
Inconsistent condom use is related to late placement after intercourse has started; better
condom use is noticeable in the youngest women (aged less than 19 years old), a fact that
has not always been found in similar studies [31].

Counselling in terms of contraception is usually in charge of health professionals
(family physicians, gynaecologists, midwives, nurses), although it is still more common for
older women to attend contraceptive counselling appointments [32], reason why reinforce-
ment is required in the youngest women regarding the need to receive information and
guidance by duly qualified professionals, as already pointed out in previous studies [19,22].
The woman’s choice regarding one method or another is influenced by the prescribing
health professional, followed by her own personal criterion [22,33,34].

There is still a considerable number of women who resort to emergency oral contracep-
tion at some moment during their reproductive life, especially among those aged less than
40 years old [35]. Almost 4 out of 10 women have made use of emergency oral contracep-
tion at least once, a result that is in consonance with others published with young people
belonging to similar age groups [4,36,37]. As was already pointed out by some studies,
using it after a failure in the usual contraceptive method might contribute to reducing the
number of unplanned pregnancies [4].

Despite its recommendation and of being a more economical option [26], the use of
LARCs continues to be relatively low when compared to SARCs, a fact that has also been
stated in studies conducted in other European countries such as Sweden, where 2 out of
10 women used LARCs [7]. It continues to be a more frequent contraception option in
women aged over 30 years old [3].

Nevertheless, it was observed that counselling and the information provided about
LARCs had increased, leading to an increase in their use when compared to previous
years [3,13,38]. In addition, the recommendation to use them among the youngest women
is increasingly frequent [39], as pointed out in our study. It is important that the family
physicians and gynaecologists that will prescribe them know them, and be aware of
and minimize personal bias for their recommendation [40]. In addition, when health
professionals have sound knowledge of the method, they will better convey the information
to the users, who will be able to choose it on better grounds. It has been shown that, when
there are knowledge gaps, its use is lower among women [15,22], whereas when they know
it in detail and know of someone who uses it, they consider it highly acceptable [41].
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Among the main drivers for its use are safety and convenience, as well as prevention
of unwanted pregnancies, as already pointed out by women participating in other similar
studies [7]. Access and policies are usually important for the use of LARC methods. Those
countries that have implemented policies that ensure availability and insertion of the
device free of charge increase their use among women [16,42]. In our study, it has been
noticed that many users underwent annual IUD control reviews, despite not being a specific
recommendation [43], being more frequent in women with lower schooling levels.

On the other hand, a clear reduction is noticed in the habit of periodically discon-
tinuing the use of hormonal methods. In 2014, 51% of the users who consulted about
pills implemented intervals, with a progressive reduction until 2020, currently reaching
28%. Likewise, a difference is noticed in relation to previous years; it now responds to the
women’s own decisions rather than to a recommendation by a health professional [44]. This
is in line with other studies conducted where a reduction in discontinuation of hormonal
contraception was observed, although it is still used despite not being recommended,
reason why work should be deepened to properly advise women [45].

5. Strengths and Limitations

One of the strengths of this study is the sample size achieved, which provides addi-
tional information with women from all regions and age groups, therefore allowing us
to observe a real trend at the national level. As this is a cross-sectional study, we cannot
establish causality, only associations between the variables defined. However, this study
allows us to have a solid baseline of the reality regarding women’s use of contraception
and sexual behaviours in Spain.

This study was conducted during the pandemic that we are currently experiencing,
therefore, its results must be interpreted considering this scenario. The results contributed
by this National Contraception Survey were obtained during 2020; consequently, they
are influenced by the situation experienced during the last two years in Europe after the
declaration of the global pandemic, which may have affected the results.

6. Conclusions

The results found in this research allow focusing the attention on those women who
are susceptible to not using consistent contraceptive methods. It allows defining the strate-
gies for counselling by health professionals for the proper use of contraceptive methods
that allow preventing unwanted pregnancies and abortions. It is necessary to continue
developing strategies that reduce the unmet need for contraception in order to avoid un-
wanted pregnancies and continue working to identify the gaps that will allow for efficient
counselling and adherence in the users, meeting their individual needs. It becomes neces-
sary to keep fostering the use of LARCs in all age groups, not only in those women with
their desire to conceive fulfilled or in those who belong to older age groups.
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Abstract: Numerous studies have been published suggesting that emergency contraception (EC) is
used repeatedly, but a lack of information regarding the profile of users makes it difficult to evaluate
actual consumer habits. The aim of this study was to obtain information regarding the profile of
users who obtain EC and other factors that might play a role, and to provide criteria to evaluate and
improve the strategies of current contraceptive programs. This was an observational one-year study
based on surveillance data on the provision of EC to women of reproductive age in 60 community
pharmacies in Catalonia, Spain. In total, 941 notifications of dispensation of EC in Catalonia were
received. A total of 44.2% of users said it was not the first time that they had taken the medication
(repeat user). The percentage of users who used condoms was lower in repeat users compared to
first-time users (56.7% vs. 64.4%, p < 0.05). A total of 25.7% of users stated that they did not use
any barrier contraceptive method. The use of natural methods in repeat users was 53.8% in the
subgroup who requested the medication after 48 h, significantly higher than in users who obtained
the medication within the first 24 h (p < 0.05). A high percentage of repeat users with risky sexual
behaviors were detected, suggesting that new measures must be implemented to provide information
for this method, together with educational and preventive strategies.

Keywords: emergency contraception; contraceptive method; levonorgestrel; ulipristal acetate; com-
munity pharmacies; health services administration

1. Introduction

The primary aim of emergency contraception (EC) is to prevent an unwanted preg-
nancy following unprotected sexual intercourse. Its use has no medical contraindications
and it is indicated mainly in women of reproductive age who had unprotected sex, either
because they did not use contraception or the contraception failed due to inadequate or
incorrect use, or because of sexual assault in which the woman was not protected by an
effective contraceptive method [1–4].

The criteria for prescribing this medication are that it must not be used routinely and
must never be considered a regular method of contraception, since users are not protected
against sexually-transmitted diseases (STDs), including the human immunodeficiency
virus (HIV) [1–4].

The medicinal products currently used in Spain as EC are post-coital pills, which
contain levonorgestrel (LNG) and ulipristal acetate (UPA) as the active substances. They
obtained marketing authorization in 2001 and 2009, respectively, and were initially subject
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to medical prescription. It was not until the end of 2009, in the case of LNG, and 2015, in
the case of UPA, that they were dispensed over the counter. This allowed the population to
have increased access to the medication and accorded the community pharmacist a more
active role and greater responsibility in the indication and dispensing of EC [4].

For this reason, numerous practical guidelines on EC have been published in Spain
since 2009, in order to ensure the rational use of the medication, guide and standardize
the actions of community pharmacists to meet the demand for provision, and improve
educational and preventive aspects so that users adopt safe sexual behavior [4–6].

In Europe, the World Health Organization (WHO) recommends the administration of
EC as a single-dose pill that contains 1.5 mg of LNG or 30 mg of UPA. Both drugs affect the
ovulation process, delaying follicular rupture, with no effects with respect to implantation
of the ovum. This indicates that the efficacy of the medication decreases as time passes after
unprotected intercourse. It has also been shown that, if administered after implantation of
the ovum, EC is not effective at the doses indicated [1–4].

With regard to the safety of this medication, the side effects described in the product
information sheets are mainly mild and transient. The most common adverse reactions are
the onset of nausea and changes in the time and type of bleeding in the following menstrual
period. Common adverse reactions have been reported, such as headache, myalgia, and
fatigue, which typically disappear 48 h after administration of the medication. Uncommon
adverse reactions identified include anorexia, ectopic pregnancy, exanthema, miscarriage,
and weight gain. Multiple serious adverse events, including convulsion, ectopic pregnancy,
febrile neutropenia, stroke, abdominal hernia, anaphylaxis, cancer, ovarian cyst rupture,
serious infections, and suicidal ideation, have been reported [7,8].

Numerous studies have been published suggesting that this contraceptive method is
used repeatedly, but a lack of information regarding the profile of users and their perception
of EC as an urgent requirement makes it difficult to evaluate actual consumer habits [9].
For this reason, data that validate these suspicions need to be collected.

Currently, there are new forms of epidemiological surveillance in our setting that seek
to improve the effectiveness and efficacy of detection systems and to incorporate other
health indicators, such as population behavior and habits. Information on processes linked
to these indicators is usually sparse or incomplete, and is typically difficult to identify with
traditional surveillance tools. These processes require the integration of several agents
with different professional profiles as well as having detection tools closer to the site of
demand or where the event occurs. In this sense, the community pharmacist has enormous
potential as a first-line agent to report the rational use of medicinal products and to educate
the population to adopt safe sexual behavior [10].

In Catalonia, a region of Spain situated in South Europe, a pilot project on sentinel
pharmacies, carried out in 2016, studied the dispensation of EC. The information recorded
obtained the initial data on the profile of users and their patterns of behavior [11]. Never-
theless, a larger study is needed to obtain data that will allow us to develop new health
indicators generated by the care dynamics of the pharmacy, reinforce traditional surveil-
lance systems, and provide an overview of the use of this method.

Thus, the aim of this study was to obtain information regarding the profile of users
who obtain EC and other factors that may be involved, and to provide criteria to evaluate
and improve the strategies of current contraceptive programs.

2. Materials and Methods

This was a descriptive, observational, prospective, one-year study (July 2018–June
2019) based on surveillance data on the provision of EC in women of reproductive age (age
range of 16–55 years) in community pharmacies in Catalonia, Spain, that were a part of the
sentinel pharmacy network.
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2.1. Sampling Frame

The Catalan sentinel pharmacy network, composed of 60 community pharmacies
scattered throughout the region, was constituted proportionally to a stratification of the
population of Catalonia based on criteria of representativeness, ensuring a coverage of 2.5%
of the Catalan population. For the representativeness analysis, we considered the basic
health areas (BHAs) of each healthcare sector of the region, establishing the proportion
of urban, semi-urban, and mountain pharmacies; and considering geographical, socio-
economic, demographic, epidemiological, cultural, and homogeneous communication
channels.

2.2. Data Collection

Data were obtained using an 18-item electronic form that the users answered at the
point of EC provision in the sentinel pharmacies. All cases were registered by 122 pharma-
cists from the 60 community pharmacies. The following variables were recorded:

• Code and name of sentinel pharmacy;
• Date of EC dispensation;
• National code and name of medicinal product;
• User sex (male, female);
• Age of the user;
• Who the medication is for (choice between personal use, partner, friend, daughter,

and other family member);
• Postal code of the population of residence: to determine if the person searches for the

medication in a nearby pharmacy;
• Time from unprotected sex (hours);
• Time since the last menstrual period (weeks);
• Contraceptive method normally used;
• First EC dispensation or not;
• If it is not the first dispensation, indicate the time elapsed since the last dispensation

(less than 6 months, between 6 months and 1 year, more than 1 year);
• If it is not the first dispensation, indicate which medication was previously taken;
• If it is not the first dispensation, indicate if the patient has previously had any adverse

reactions;
• Suspected adverse reactions reported to the pharmacovigilance center (yes or no);
• Description of pharmaceutical action performed;
• Availability of an EC kit consisting of a condom and additional informative material

(yes or no);
• Observations (free text field to indicate any relevant aspect during the EC dispensa-

tion);

The data collection tool was validated through a pilot test carried out in 2016 in 21
community pharmacies in Barcelona, Catalonia, Spain [11].

All confidential information collected was recorded in the Applications Portal of the
Ministry of Health, accessible by username and password through the Drugs and Pharmacy
Channel website.

The participation rate was 99.6% (941 of 945 users). Users were informed and signed
the informed consent to participate in the study.

2.3. Data Analysis

Subject characteristics that were categorical variables were summarized as counts
and percentages. Continuous variables were summarized as means with standard de-
viations. The results related according to the type of pharmacy selected were grouped
into 3 categories: urban, semi-urban, and mountain. For the statistical analysis, the χ2

test was used for the study of the categorical variables and the Student t-test to compare
continuous variables. A p-value < 0.05 was considered statistically significant. All analyses
were conducted with SPSSS software, version 18 (SPSS Inc., Chicago, IL, USA).
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3. Results

3.1. Incidence Data

During the study, 941 notifications of dispensation of EC in Catalonia were received
(Figure 1). The months that correspond to holiday periods experienced a higher incidence
in the number of dispensations; the highest were in the month of March 2019, which
coincides with Easter, with an incidence of 244 per 100,000 women of reproductive age,
and the summer months of August and September 2018, with an incidence of 233 per
100,000 women of reproductive age (Figure 1).

Figure 1. Number of EC dispensations and cumulative incidence per month. Catalonia, 2018–2019. Significant differences:
* vs. the incidence in December (p < 0.05).

Similarly, urban areas reported a higher incidence in the number of dispensations with
respect to semi-urban and mountain areas (p < 0.001 and p < 0.05, respectively) (Figure 2).

With respect to the type of medication, LNG was dispensed in 78.9% of cases and
UPA in only 21.1%. Of all the notifications for LNG and UPA, only 12.8% and 18.6% were
dispensed with an EC kit, respectively.
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Figure 2. (a) Quarterly cumulative incidence by type of geographical area; (b) annual cumulative incidence by type of
geographical area; (c) quarterly cumulative incidence in Catalonia. Significant differences: (a,b) * vs. urban area (p < 0.05);
(c) * p < 0.05.

3.2. User Profile

Of the medication, 80% was dispensed to women (753 cases) and 20% was collected
by men (188 cases). Almost all women (95.8%) stated that the medication was for their
own use; in the case of men, 92.5% said that they collected the medication for their partner
and 6.4% for a female friend. The mean age of the women was 26.9 ± 7.8 years (median
of 26 years), while that of the men was 27.1 ± 9.0 years (median of 25 years), with no
significant differences observed.

In relation to the patients’ behavior, 55.8% of users said it was the first time that they
had taken the medication (first-time user), while 44.2% stated that they had taken it on
other occasions (repeat user). An increase was observed in the number of women who
requested the medication when they were repeat users compared to first-time users (85.8%
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vs. 75.4%, p < 0.001). The mean age of first-time and repeat users showed no significant
differences (26.7 ± 8.4 years and 27.2 ± 7.5 years, respectively, Table 1).

Table 1. Profile of users who used EC in Catalonia during the period 2018–2019.

Variables
Total (n = 941)

Medication Collected
by Women (n = 753)

Medication Collected
by Men (n = 188)

n % n % n %

First-time user 525 55.8 396 75.4 129 24.6

Mean age (years) 26.7 ± 8.4 26.6 ± 8.2 27.2 ± 9.1

Condom used 338 64.4 241 60.9 97 75.2

Natural method used 129 24.6 104 26.3 25 19.4

Repeat user 416 44.2 357 85.8 59 14.2

Mean age 27.2 ± 7.5 27.3 ± 7.3 27.0 ± 8.8

Condom used 236 56.7 201 56.3 35 59.3

Natural method used 119 28.6 99 27.7 20 33.9

Almost one-quarter of repeat users (24.3%) confirmed that they used EC less than six
months previously, 23.1% used it more than six months but less than one year previously,
50.7% more than one year previously, and only 1.9% did not know this information.

Of the repeat users, 28.6% did not use any regular method of contraception compared
to 24.6% of first-time users, with no significant differences observed. However, the percent-
age of users who used condoms was lower in the repeat users compared with first-time
users (56.7% vs. 64.4%, p < 0.05, Table 1).

Notably, an analysis subgroup corresponded to 7.7% of cases in which the EC was
dispensed to minors. In this subgroup, the medication was collected by girls in 69.4%
of cases, significantly lower (p < 0.05) than the value for the group of repeat (85.8%) and
first-time users (75.4%); mean age was 16.1 ± 1.1 years (median age of 16.5 years). Of
the total number of cases, 26.4% of young people said they were repeat users; specifically,
42.1% said they had used the medication within the last six months. In general, in 31.6% of
cases, young people said they did not regularly use any method of contraception, while
68.4% used condoms.

3.3. Behavior of the Users

In 87.2% of cases, the users had collected the medication within 24 h of unprotected
sex; in 9.4%, in the following 25 to 48 h; and in 3.3%, after 48 h. In this regard, no statistically
significant differences were observed between first-time and repeat users.

With respect to users’ regular contraceptive method, the condom was the most widely
used method (60.1%). However, 25.7% of users stated that they did not use any barrier
contraceptive method.

Nevertheless, the joint analysis of the contraceptive methods used and risk behaviors
was particularly interesting. We observed that 41.7% of the subgroup of first-time users who
requested the medication between 25 and 48 h did not use any barrier method, increasing
to 50% in the subgroup of first-time users who requested the medication more than 48 h
after risky sexual intercourse. This was significantly higher than the proportion of first-time
users who obtained the medication within 24 h of unprotected sex and who used natural
methods (p < 0.01). Similarly, the use of natural methods in repeat users was 53.8% in the
subgroup who requested the medication after 48 h, significantly higher than in users who
obtained the medication within the first 24 h (p < 0.05) (Figure 3a).
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Figure 3. Percentages of first-time users and repeat users according to the time of collection of the medica-tion and their
contraceptive behavior: (a) natural method, (b) preservative. Significant differ-ences: * vs. < 24 h (p < 0.05).

In the case of condoms, 50% and 38.9% of first-time users who collected the EC in the
25–48 h interval and after 48 h, respectively, used this contraceptive method. These percent-
ages are significantly lower than the percentage of women who obtained the medication
within the first 24 h (Figure 3b).

Likewise, when users were asked about their last menstrual period, 50% of first-time
users and 30.8% of repeat users who took more than 48 h to seek EC did not remember the
last time they had their period. Moreover, in 8.1% of cases, the women requested the EC
more than 4 weeks after their last menstrual period.

Eighty-two percent of users said that they had obtained the EC at the pharmacy in
their neighborhood (Table 2).

Table 2. Profile and behavior of users who used EC according to their area of residence.

Variables
Total

Medication
Collected by Women

Medication
Collected by Men

n % n % n %

Same area of residence 759 82.0 607 80.0 152 20.0

Mean age (years) 26.9 ± 8.0 27.0 ± 7.7 26.7 ± 8.9

Repeat user 332 43.7 287 86.4 45 13.5

Outside area of residence 167 18.0 135 80.8 32 19.2

Mean age (years) 26.9 ± 8.4 26.4 ± 8.1 29.1 ± 9.4

Repeat user 77 46.1 65 84.4 12 15.6

Only 18% of cases obtained the EC in areas outside their neighborhood. No age
differences were observed in the groups studied. When data from repeat users were
analyzed, no differences were observed between users who obtained the medication
outside their area of residence compared with the same area of residence (46.1% vs. 43.7%),
while a higher percentage of women collected the medication compared to men, increasing
from 80% to 86.4% in the same area of residence and to 84.4% in outside areas (Table 2).

3.4. Pharmacovigilance and Pharmaceutical Care

In relation to pharmacovigilance of the EC, 25 suspected adverse reactions were
detected (2.7%), the most common being menstrual delay, dizziness, and general malaise.

In approximately half of dispensations (53.9%), the community pharmacist performed
additional actions by providing the users with personalized information. The information
provided included dispensing pharmacotherapeutic advice and guidance on STDs, the
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rational use of the medication, possible interactions with other medications, the most
common side effects, problems related with the medication, and the use of alternative
contraceptive methods. Furthermore, in complex cases, the pharmacist referred the patient
to a gynecologist after providing advice on preventive measures and health education.

4. Discussion

Numerous studies have been conducted in recent years to determine the profile of
women seeking EC, factors associated with self-reported use, and sexual behavior of users.
The vast majority of these were performed using data obtained in primary care centers,
hospital or primary care emergency services, and family planning clinics. In contrast, little
data were obtained in community pharmacies through over-the-counter dispensing [11–13].

Contrasting the other studies, our study is one of the first carried out in the setting of a
community pharmacy. Given the proximity and importance of the pharmacist as a first-line
agent, we obtained a sufficiently representative sample that allowed us to characterize the
population that uses EC from the care dynamic, improving knowledge of the use of this
medication.

The results for the incidence of use of EC revealed that usage of this medication was
higher during holiday periods: it was highest in March 2019, which coincides with Easter
holidays, with an incidence of 244 per 100,000 women of reproductive age, and the summer
months of August and September 2018, with an incidence of 233 per 100,000 women
of reproductive age. Other national studies showed similar findings, reporting that the
months in which EC was most requested were August, September, and December during
the period from June 2002 to June 2004 [14].

Relevant incidence results were also obtained that show the behavioral pattern of
use of EC in Catalonia, a region of Spain situated in the south of Europe. Notably, the
incidence data per BHA obtained throughout the study year showed that the incidence of
the use of EC is greater in urban versus rural areas. This contrasts the results obtained in
a study conducted by the Catalan Ministry of Health during the period 2004 to 2007, in
which a comparative analysis was performed between two geographical areas, concluding
that, in the province of Lleida (rural area), the use of EC was higher than in the Barcelona
metropolitan area (urban area) [15].

The results reveal the repeated use of this contraceptive method, since in 44.2% of
cases users, said that it was not the first time they took this medication, which is consistent
with other national and international studies [14–16].

A systematic review of the profile of EC users based on a sample of 14 articles pub-
lished in Spain between 1999 and 2008 found that 9–60% of women used this medication
on more than one occasion [17]. Repeat use of this medication is linked to risky sexual
behavior among EC users [18,19]. In this study, the results show a higher percentage of
users who do not use any regular contraceptive method and the use of condoms is lower
with respect to users who take EC for the first time. Although previous studies sought to
demonstrate this, the findings are inconclusive.

With respect to the age profile of the users, although we did not detect age differ-
ences between first-time and repeat users in this study, a higher overall mean age was
observed in women who took EC (26.9 ± 7.8 years) in relation to data from most national
and international studies, where it was 20–24 years [11,14,20,21]. However, 7.7% of EC
dispensations were provided to minors, similar to that found in other studies [17]. These
latter data are accompanied by a high percentage of cases that did not use any regular
contraceptive method.

We observed that, in most cases, women used this medication within 24 h of having
unprotected sex (87.2%), which is comparable to that obtained in other studies [14,17]. We
also observed that repeat use of this medication was accompanied by more risky sexual
behavior in users who take EC more than 48 h after unprotected sex compared with those
who obtain it during the first few hours, including a lower percentage of users who use
condoms, and a higher percentage who use no contraceptive method.
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With respect to the contraceptive methods used, all studies agree that the contra-
ceptive method most commonly used among EC users is the condom (60%), similar to
the percentage in this study [14,17,20,21]. However, the percentage of users who use no
contraceptive method in their sexual relationships (25.7%) is linked to a profile of users
who use EC repeatedly, together with a longer time between having unprotected sex and
seeking the medication, as described in other articles [14,22].

The results show a small but significant percentage of users to whom the EC was dis-
pensed more than 4 weeks after their LMP, an aspect that requires attention and corrective
measures since, according to product information sheets and therapeutic guidelines, its
use after the ovulation period is not effective [1–4].

We demonstrated that there is easy access to EC, as in most cases (according to Table 2),
users obtained the medication at the pharmacy in their area of residence. This also allows
us to assume that the users are non-judgmental and show greater confidence with regard to
healthcare professionals. Nevertheless, we found that in almost half of cases, the users who
collected the medication at pharmacies outside their neighborhood used this medication
repeatedly.

In addition, the Catalan sentinel pharmacy network enabled safety aspects in matters
of pharmacovigilance to be reinforced by identifying suspected drug-related adverse events
(DRAEs) for medicinal products marketed as EC. Fewer than 10% suspected DRAEs were
reported, which is consistent with previous studies within the national setting [14]. These
were mainly menstrual delay, dizziness, and general malaise, unlike other studies that
reported a higher number of cases related to nausea, vomiting, and headache, described in
other studies [7,8].

The demand for healthcare through low or very-low complexity processes remains
mainly with pharmacies, as they are the first level of care. Accordingly, the community
pharmacist has enormous potential, offering the possibility of monitoring the demand
for pharmaceutical indication related with the preclinical stages of pathological processes,
while having the responsibility of reporting the rational use of medicines and educating
the population to adopt safe sexual behavior. Contrary to expectation, the study findings
reveal low active participation of the pharmacist when dispensing the EC (53.9%), together
with little medication accompanied by an EC kit. For these reasons, and as pharmaceutical
care is essential for correct use of EC, more emphasis must be placed on the importance of
the community pharmacist and more proactive work must be encouraged.

The main limitation of the study is that not all users were receptive to providing
information at the time of dispensation of EC. However, since this occurrence was detected
in the pilot test, pharmacists were trained with specific training workshops in assertive
communication to address this issue [11].

Nevertheless, our study was able to show that the Catalan sentinel pharmacy network
serves as a robust system for epidemiological surveillance, thus enabling data to be obtained
on the profile and behavior of EC users in Catalonia. In this respect, a high percentage
of repeat users was detected, with risky sexual behaviors, suggesting that new measures
should be implemented to provide information on this method, together with educational
and preventive strategies. It also helped to define some of the real health indicators of the
general population.
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Abstract: The emergency contraception pill (ECP) is a non-prescribed medication in Spain. However,
there is not enough evidence of its use among young people to define sex education contents. The
aims of this research were to describe the experiences of the use of the ECP in university students and
analyze their knowledge, attitude, and awareness regarding the ECP. The cross-sectional, analytic
study was conducted with nursing degree students at the University of Seville. A total of 478 students
answered the questionnaire. All of the students (100%) had heard about the ECP and had a positive
attitude towards this contraceptive. A total of 25.7% had used the ECP, mainly because a condom had
failed or because they did not use any contraceptive at all. Deficiencies in knowledge are related with
the ECPs’ mechanism of action, efficacy after repeated use, and the type of ECP available. Female
students who used no method at all or withdrawal, and who were over 20 years old, used ECP to a
greater extent (p < 0.005). Further education initiatives focused on the use of the ECP, its efficacy, and
typology are needed, particularly among future health professionals who will later educate other
young people.

Keywords: emergency contraception pills; morning-after pill; levonorgestrel; ulipristal acetate; sexual
behavior; students; contraceptive knowledge; contraceptive attitude; contraceptive experience

1. Introduction

Emergency contraception (EC) is used to prevent pregnancy if the chosen contraceptive
has failed or if no contraception was used. Under no circumstances must it be considered a
contraception method to be used on a regular basis. The use of an emergency contraception
pill (ECP) is recommended as soon as possible whenever sexual intercourse with a chance
of pregnancy has occurred, preferably within the first 12 h postcoitum, the first 72 h if
levonorgestrel (LNG) is administered, or within the first 5 days when using ulipristal
acetate (UPA). The mechanism of action of EC is avoiding pregnancy, inhibiting or delaying
ovulation, but not preventing implantation of a fertilized egg. This drug will neither cause
an abortion nor embryo damage [1]. However, it must be taken into account that this drug
does not offer any protection against sexually transmitted infections (STI) [2,3].

The distribution of the ECP in Spain has changed in the last years; it can be adminis-
tered in pharmacies without prescription, since 2009 for LNG and since 2015 for UPA [4].
This facilitates access to young people [3], though the vulnerable population may face
difficulties in this access as the dispensation cost of this drug must be borne by the user [5].
The fact that access and purchase are easy means that young people must have information
on its usage, effects, and management [6]. Despite its common use, around 30–50% of
young people under the age of 30 have used the ECP at some point in their lives, knowledge
about this drug is scarce [7–10]. The use pattern is related to its availability and accessibility
in combination with individual knowledge and awareness of ECP [9,11].
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Sex education training nowadays has proved to be poor [12–14], and in many cases it
does not include information on the ECP. Sexual education has been proven to impact sexual
behavior, the latter becoming healthier [15,16]. Even in the setting of university stages, sex
education in contraception and sexual health is needed, particularly for health professionals
who can include sex education in their teaching activities [17,18]. Notwithstanding this,
it has been observed that in studies related to Health Science, students develop healthier
behaviors and acquire more knowledge in this field than those students pursuing their
degrees in other fields [13].

The objectives of this study were basically three: (1) describe the experiences of ECP
users at university stages; (2) analyze their knowledge on ECP; (3) define both attitudes and
awareness around ECP with the aim of designing educational programs at university level.

2. Materials and Methods

2.1. Study Design

A cross-sectional, analytic, descriptive study was carried out. Participants were male
and female students of the nursing degree during the academic years 2019–20 and 2020–21
at Universidad de Sevilla. Male students were asked about their experience with their
partners regarding ECP use. The questionnaire was performed prior to the seminar on
family planning programmed for the subject Nursing in Reproductive Health, which
includes content related to ECP use. The aim was to identify any lack of knowledge, level
of awareness, plus attitudes and experiences regarding the ECP.

2.2. Measures

The questionnaire administered online was created ad hoc based on the existing litera-
ture [8,19–23] by the first two authors and agreed by the four authors. Socio-demographic
variables of sex, age, and sexual orientation were included. Students were asked about
their sexual behavior, ECP use and reasons to use it, time gap after sexual intercourse and
use, ECP use recommendations to others, symptomatology associated with ECP use, and if
they felt embarrassed when they purchased it at the pharmacy.

Moreover, students were asked about their knowledge of the ECP (10 questions posed
in affirmative and negative forms that could be answered with true, false, do not know/no
answer) and its mechanism of action and effects. Each correct answer scored 1 point, and
each wrong answer or no answer added 0 points, each participant obtained a mark out of a
total score of 10 points.

2.3. Data Collection

Data regarding the period October 2019–October 2020 were collected through an
online questionnaire via Google Drive. This questionnaire was pilot tested by 10 students
in order to identify potential weaknesses. Once the review process ended, the final version
was launched. Students were provided with a link to a questionnaire form to be completed
from their mobile devices (phone or laptop).

2.4. Ethical Aspects

Anonymity and confidentiality when answering the questionnaire was granted at
all times. Prior to the completion of the questionnaire, students were informed about the
objectives of the study and they also were asked for their consent to participate with their
data in the study. All the information was provided by the students. Ethical review and
approval were waived due to the research being an anonymous web-based study, thus it
did not require approval.

2.5. Data Analysis

An exploratory data analysis was performed in order to identify any possible outliers.
This analysis took into account the whole population studied, as well as the different sub-
groups created. An exploratory graph analysis of the different studied variables according
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to their numeric or non-numeric character was conducted. Frequency distribution and
percentages were used for the descriptive analysis of qualitative (non-numeric) variables.
For quantitative (numeric) variables, centrality and dispersion statistics were calculated.

The relation between two qualitative variables was analyzed through Pearson’s chi-
square test, Yates’s chi-square test, linear-by-linear association test, and Fisher’s exact test,
according to mandatory criteria. Significant results of these tests were completed with a
95% confidence interval (CI) for percentage differences.

With respect to numeric variables between two groups, the Student’s t-test was applied
to compare the means, the requirements of normality and randomness were validated
(Kolmogorov–Smirnov test or Shapiro–Wilks test according to sample size) and the F-test
was used for equality of variances (Levene’s test). When the latter did not work, the
Student’s T-test was performed for independent samples with Welch’s correction. When
normality requirements were not met, the Mann–Whitney U test was applied.

For the comparison of numeric variables between more than two groups, and once
the requirements of independence, normality, and homoscedasticity were validated, the
ANOVA test (Analysis of variance) was applied. When requirements were not met, the
Kruskal–Wallis test was applied. In order to determine the risk factors associated with EC
use, a logistic regression model was applied obtaining both the crude and adjusted odds
ratio at a 95% confidence interval.

In all hypothesis contrasts, the significance level was set at 0.05. Data analysis was
processed by IBM SPSS 26 (IBM Corp., Armonk, NY, USA).

3. Results

A total of 478 students took part in the study during the academic years 2019/20 and
2020/21. All participants accepted to answer the questionnaire in the first 10–15 min of
the workshop where they were going to receive information about contraception as part of
the curricula of the nursing degree, so the rate of response was 100%. No student refused
to participate.

The majority of participants were under the age of 25, with an average age of 20.87
(SD 4.52). Participants’ socio-demographic variables are indicated in Table 1, as well as
sexual behaviors, and sex-disaggregated contraceptive use.

Table 1. Socio-demographic characteristics.

Socio-Demographic Variables
Total
% (n)

100 (478)

Men 1

% (n)
18.8 (90)

Women
% (n)

81.2 (288)
p-Value

Age (years), Mean (SD) 20.87 (4.52) 22.13 (6.48) 20.58 (3.88) 0.003

Sexual orientation, % (n)
Heterosexual 86.2 (412) 84.3 (75) 87.1 (337)
Homosexual 3.1 (15) 10.1 (9) 1.6 (6) n.a. 2

Bisexual 10.3 (49) 5.6 (5) 11.4 (44)
Have you had any intercourse? Yes, % (n) 83.9 (401) 93.3 (84) 81.7 (317) 0.006

Age of first sexual intercourse, Median (SD) 16.53 (1.46) 16.99 (1.57) 16.41 (1.41) 0.001
Received any information on the ECP, Yes, % (n) 70.5 (337) 74.4 (67) 69.6 (270) 0.442

1 Male students answered question in relation to their sexual partners. 2 Not applicable.

The average age for first sexual encounters was 16.53 (1.46), differentiating males
(16.99 ± 1.57 years) and females (16.41 ± 1.46) years, p < 0.001, (IC 0.225–0.924). Male
students declared themselves more sexually active than their female peers, 83.9% of partici-
pants allegedly having any kind of sexual intercourse. In opposition to national statistics,
in this sample, male students proved to have their first sexual encounter later than girls.

Participants were asked for the contraceptive methods used throughout their sex
life. The most common contraceptive method is the condom (77.4% (370)), followed by
hormonal methods (pill, patch, and ring) (32.8% (157)). A high percentage of young people
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still use coitus interruptus as a method to avoid pregnancy (27% (129)), and almost 7.9% (38)
do not use any method during their sexual relations as shown in Figure 1.

 
Figure 1. Contraceptive methods used at some point of the sex life (%).

In total, 7 out of 10 students declared they had been provided with some type of
information on contraception methods, including the emergency contraceptive pill. The
major information sources of those who acknowledged having received previous training
were via health professionals (48.96% (165)), the Internet (32.34% (109)), and at school
(25.51% (86)), as shown in Figure 2.

 

Figure 2. Previous education on contraceptive methods.

3.1. ECP Use and Attitudes

In all, 100% of participants showed awareness about ECP. A total of 25.7% (123) had
used the ECP: 69.1% (85) of these just once, 19.5% (24) two times, 10.6% (13) three times,
and 0.8% (1) up to five times. There were some significant differences (p < 0.001) between
female (34.7%) and male students (15.5%).

The main reason indicated for using the ECP was due to any issue regarding the
condom (it broke or came off) (3.41%, 78 participants), 37.77% (44) did not use any method
consistently during sexual intercourse or tried ineffectually a withdrawal/coitus interrup-
tus. After using the ECP, 33.3% (41) changed to another contraceptive method. A total
of 33.3% (41) of ECP users had after effects after the use of the ECP, the most common
being nausea/vomiting (34.78% (16)), irregular bleeding (28.26% (13)), general unrest
(23.91% (11)), and headache (13.04 (6)). Despite female students suffering from these symp-
toms, a total of 58.5% (24) would recommend its use to other women if they needed it.
In general terms, 80.5% (99) of participants using the ECP did not recall which type of
pill it was, and 77.2% (95) used it within the first 12 h, regardless the student’s sex or age
(p = 0.72).

Female participants who used the ECP had their first sexual intercourse at a younger
age (15.76 (1.31)) than those who did not (16.87 (1.40)), which was statistically significant
(p < 0.001). In total, 82.9% (102) had a steady partner when they used the ECP, and 62.6% (77)
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felt embarrassed when they had to purchase it at the pharmacy. Approximately two-thirds
(66.7% (82)) of participants who used it would recommend it use to others, with similar
results among female and male students. There is no relation between having received
previous information on the ECP and its use: 27.1% did not receive any information and
32% did (p = 0.392).

More than half of the participants (58.6% (280)) considered that the ECP should be
free, with no significant differences in sex or opinion among people who had used them
and those who did not (p = 0.12). Only three students (2.4%) in the sample had undergone
a voluntary termination of pregnancy, and all of them had used the ECP at some point in
their lives. One of these students had used the ECP once; the other two, more than once.
The age of their first sexual encounter was below the sample mean.

3.2. Knowledge about ECP

Questions about the ECP are indicated in Table 2, the students’ answers segregated
by sex. Percentage of success is indicated. It is observed that 4 out of 10 men thought
that the ECP mechanism of action is abortion, and 5 out of 10 men considered the ECP a
contraceptive method. Almost half of the female and male students considered that the
ECP may harm the embryo if the woman is pregnant.

Table 2. Knowledge about ECP by sex.

Item Men Women p-Value

Correct (n)% Correct (n)%

1. ECP are abortive, lead to embryo
abortion, False 58.9 (53) 75.5 (293) 0.001

2. A medical prescription is needed to
purchase the postcoital pill, False 82.2 (74) 87.9 (341) 0.167

3. If the woman is pregnant, the pill may
harm the zygote or embryo, False 48.9 (44) 46.6 (181) 0.726

4. The ECP protect against sexual
transmission infections (STI), False 100 (90) 98.2 (381) 0.357

5. There is one type of oral emergency
contraception that can be used within
5 days after risk of pregnancy sex, True

38.9 (35) 35.3 (137) 0.543

6. Morning-after pill affects women’s
reproductive health in the long term,
reducing the possibilities to conceive on
later life stages, False

50 (45) 49.7 (193) 1.000

7. Efficacy of postcoital contraception is
reduced each hour after risk of pregnancy
sex, True

75.6 (68) 78.4 (304) 0.575

8. A pregnancy test is required prior to take
ECP, False 83.3 (75) 86.1 (334) 0.507

9. Postcoital pills can be used whenever
necessary, without affecting its efficacy, True 5.6 (5) 6.7 (26) 0.816

10. ECP is a contraceptive method, False 50 (45) 66.8 (259) 0.004

The use of ulipristal acetate as an oral emergency contraceptive within the first 5 days
after the risk of pregnancy was known by 5 out of 10 students. There was an erroneous
belief that ECPs reduce their effect with repeated use.

Most participants were aware of the fact that the use of ECPs does not protect from
STIs, and knew that neither a medical prescription nor a pregnancy test are needed for its
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use. Between 7–8 of 10 students were aware that the time after sexual intercourse is crucial
for the efficacy of the ECP.

There is no relation between the age when the first sexual encounter takes place and
the score obtained in the test (p = 0.069). However, the students ranking higher in the
questionnaire were those who had received previous information in the subject, 6.42 vs.
5.81 over 10 scores (p < 0.001). Likewise, female students who had received any kind of
sex education on this aspect obtained higher scores (6.51 vs. 5.86, p < 0.001), while male
students’ answers show no statistically significant differences (6.06 vs. 5.57, p = 0.209).

Students who had used the ECP obtained higher scores in the knowledge test (6.61 ± 1.56
vs. 6.13 ± 1.68), p = 0.007). The level of knowledge regarding each item does not condition
the recommendation of the use of the ECP to females that may need it (p > 0.05).

Table 3 illustrates the factors independently associated to ECP use are age (20 years
old), sex (woman), contraceptive method used, and knowledge about ECP. These factors
jointly maintain the risk of significant use.

Table 3. Risk factors associated to ECP use.

Crude OR (95% CI) p-Value Adjusted OR (95% CI) p-Value

Age * (older than 20 years) 3.08 (1.98; 4.79) <0.001 3.04 (1.92; 4.79) <0.001

Sex (Woman) 2.90 (1.53; 5.47) 0.001 2.87 (1.47; 5.61) 0.002

Had you ever received any
information/guidance on
postcoital contraception? (Yes)

1.26 (0.77; 2.06) 0.35

Contraceptive Methods **
(Withdrawal/No method) 2.02 (1.31; 3.12) 0.001 1.90 (1.20; 3.01) 0.006

Total score 1.19 (1.05; 1.37) 0.008 1.16 (1.01; 1.34) 0.032
* Age variable was stacked in younger and older than 20 years old. ** Contraceptive methods variable was stacked
in users of consistent contraceptive use and users of withdrawal/no method at all.

4. Discussion

The aim of this study was to explore the knowledge, attitudes, awareness, and experi-
ences of university students of the nursing degree at the Universidad de Sevilla regarding
ECP, in order to define the educational action needed as future health agents educating
young people in this matter.

An increased use of the ECP was expected with the arrival of deregulated access
to ECPs in pharmacies. However, it has been observed that there had only been a slight
increase that had disappeared over the years [24] or the use had remained stable [8]. Results
of this study revealed that the totality of the students had heard about EC, as also observed
in other studies [25]. The prevalence of drug use in this sample (25.7%) is similar to other
published studies with Spanish cohorts [12,17], and those from other countries [10,26];
however, this prevalence is lower than that observed in other studies [19,27]. Almost
all participants were knowledgeable about the fact that the ECP required no medical
prescription for its purchase and use; other studies with university students showing
similar results [26,28].

Access to ECPs is more difficult when people lack the knowledge or the socioeconomic
resources [5,29]. All participants in the sample were university students and maybe this fact
could be the reason for a higher prevalence of use [8,9] with respect to other disadvantaged
groups. Both the ECP access price (around EUR 20) and knowledge as to how to access
it may condition its use [8,24]. More than half of the participants considered that ECPs
should be free, with no significant difference in opinion between the students’ sex. The
most common type of ECP used was levonorgestrel, as also indicated in other studies
conducted in other countries [30–32], despite it being proved that UPA is more effective
in preventing pregnancy [33]. Our results showed that participants were not aware of the
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existence of an ECP that is effective up to 5 days after the risk of pregnancy sex, with the
mechanism of action of an ECP.

It was observed that those students having sexual intercourse at an earlier age had
used EC in a larger proportion than those who had delayed their first sexual experience.
This could be due to higher sexual risk behavior at earlier ages [19,21,34]. The onset of
sexual intercourse of the sample is consistent with the average Spanish youth [13].

In line with results obtained by Jiménez-Iglesias, users of the ECP in this study did not
change their usual contraceptive method after ECP use [12]. As other studies with young
people have proved, condoms are the most commonly used contraceptive method, and
the main cause of EC use is the condom breaking/slipping or not using any contraception
method at all [7,21,30,34,35], showing similar results to this study with university students.
In the light of the results obtained, and the high percentage of users who declared to have
experienced a condom break/slip, it is necessary to reinforce education on the correct use
of this contraceptive method in order to avoid this recurrence. Moreover, it is necessary to
place particular emphasis on the fact that coitus interruptus is not a contraceptive method
to prevent unintended pregnancy.

Studies conducted in the United Kingdom and the USA on the contraceptive consump-
tion profile showed that it was more used among single women [9,17,36] than among those
who had a partner, those who had had an abortion in the last 5 years [8], and those women
who used less consistent contraceptives [8,24]. However, this study shows how most
participants had a partner when they used EC and were using a condom as a contraceptive
method during sexual intercourse [4]. Only three participants had undergone a voluntary
abortion procedure, and all of them had used the ECP at least once and had early sexual
relationships compared to the average.

As shown in previous studies, the use of EC took place within the first 24 h after
unprotected sexual intercourse [4], and mainly within the first 12 h, with no differences
observed regarding the student’s age [30]. Three out of ten women declared to have taken
the ECP more than once, similar to results obtained in other European countries [31,37],
and this shows the need for reinforcing the information provided about the correct use of
contraceptive methods and thus avoiding repeated use of EC.

It has been observed that awareness, attitudes, and beliefs influence contraceptive
use [38]. As shown in similar researches, though awareness of EC is ample, the students’
knowledge on EC can be improved [20,22,27,39]. In particular, the extended beliefs on
its efficacy, side effects, and attitudes towards ECP, condition its use [8,10]. In our study,
we observed the erroneous beliefs regarding the ECP’s mechanism of action, a question
already identified in other studies with nursing students [40]. The belief that EC intake
affects women’s fertility in the future has been revealed in previous studies [17,22], and
it is in line with our results, as only half of the participants knew that the use of the ECP
does not necessarily affect women’s fertility or have consequences in the long term due to
repeated use [2,41,42]. There is no evidence of efficacy loss due to repeated use, but this
erroneous belief seems widely spread among participants [17]. Though some studies point
to the fact that young women are better informed about EC [7], this study cannot confirm
this evidence, in light of the results obtained [43].

There is a correlation between having received previous information on ECP and its
use [8], a result in accordance with the findings of this study. Moreover, this information
was more effective among young women, who showed better knowledge [39], but our
study found no difference between male and female students regarding their knowledge
on EC, both groups obtaining very similar scoring. The major sources of information
were health professionals and the Internet, while other studies indicated the school [44],
Internet [45], or friends [22] were major information sources.

In this study, male students were asked about their knowledge, attitudes, and experi-
ences regarding EC, taking as a reference their sexual partner as the one who took the ECP.
The study conducted by Richards et al. (2016) already revealed that young men wanted to
be involved in the decision making regarding contraception in their relationships, and also
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showed interest in knowing more about EC [46]. This fact is confirmed in this study, where
they actively participated with their answers and showed a similar knowledge level to that
of their female peers in almost all items. It is therefore necessary to foster and encourage
their participation in all formative initiatives aimed at the youth.

Limitations

This study was conducted using a sample of university students in southern Spain,
and, thus, similar results cannot be expected for other knowledge areas or other regions in
the country. As students related to health sciences, it is possible to conclude that they may
be more knowledgeable and possess a healthier attitude towards this subject [13,47] than
those students focusing in other studies. Furthermore, the absence of cultural diversity in
the sample does not allow exploration of this aspect. Due to the cross-sectional nature of
the study, causality cannot be proved.

5. Conclusions

All university students showed an awareness about EC and, in general, a positive
attitude towards its use. One out of three university students who used the ECP, showed
a lack of knowledge regarding its mechanisms of action, efficacy, and the types of ECP.
This study helps to define the formative contents regarding the ECP aimed at university
students in order to ensure their sex education and information on emergency contracep-
tion is adequate. It is necessary to address the issues detected both as users and health
professionals who will advise others in the future, so that the information they provide is
based on scientific evidence.
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Abstract: (1) Background: The COVID-19 pandemic has created a challenge for women’s sexual
and reproductive health care. The objective of this research was to analyse access to sexual and
reproductive health services during confinement in Spain. (2) Methods: A descriptive and cross-
sectional study was conducted with a random sample that was stratified by age in July and August
2020. (3) Results: A total of 1800 women were invited to participate, obtaining a response rate of
98.72%. The frequency of sexual relationships reduced during confinement. Counselling was offered
both in person (30.7%) and telematically (39%), although there were also women who experienced
access problems (30%). Of those women who required some LARC, only half had access to it, mainly
due to the contact difficulties as a result of the limited number of consultations with their prescribing
physicians. The use of emergency oral contraception and the use of services for the voluntary
interruption of pregnancy were considerably reduced. The women who stated having been victims
of gender-based violence were those that lived with their aggressors during confinement and had
children. (4) Conclusions: It is necessary to ensure sexual and reproductive rights in confinement
times and, for such a purpose, telemedicine can be a good tool that helps to avoid unmet contraceptive
needs and unplanned pregnancies.

Keywords: contraception; COVID-19; LARC; emergency contraception; reproductive health;
sexual health

1. Introduction

On 14 March 2020, the state of alarm that imposed confinement of the population
in Spain for 3 months was declared, limiting the provision of health services to those
considered indispensable. According to a number of published studies, access to sexual
and reproductive health services was affected in most countries worldwide [1,2]. The
health-crisis situation that was created by COVID-19 produced an unprecedented scenario
in health care, also exerting an impact on many women’s sexual and reproductive health [3].

This new situation required scientific associations to adopt a stance on what would
be considered unpostponable care provision. Consequently, in Spain, it was considered
that the voluntary interruption of pregnancy, emergency contraception, suspected sexually
transmitted infections, suspected severe complications associated with different contra-
ceptive methods, and the care provided to victims of gender-based violence would be
indispensable services. Undoubtedly, the challenge was related to counselling and the
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prescription of contraceptive methods via telephone calls or email messages [4–6], as well
as access to contraceptive methods [3].

The report by the UN Population Fund had already warned that the measures used to
fight against COVID-19 might leave 47 million of women without access to contraceptive
methods worldwide [7,8]. In fact, the specific outcomes that are related to sexual and
reproductive health in Spain reveal some of these challenges. The sale of contraceptive
products recorded a strong reduction in the entire country.

The recommendation for the use Long-Acting Reversible Contraception (LARC) was
that of choosing an alternative method and postponing the insertion of the IUD/implant.
In relation to the withdrawal of these methods, the possibility of postponing extraction
was considered due to the chance of extending it a little further based on need, and when
their effectiveness could not be ensured, as well as concomitant use of a barrier method [8].
However, this policy was not adopted in all countries, as it was considered to be an essential
service in some [7,9–12].

Predictions indicated that it might be a time in which a baby boom occurred, due to
the limitation that some women might face in accessing contraceptive methods; however,
according to the Spanish National Statistics Institute [13], no such increase took place, and
the birth rate was reduced in the country [14].

On the other hand, the restrictions regarding displacement that were derived from
the legislation that was in force at the time compelled women to spend the entire day
at home, with many of them subject to potentially hazardous situations that may have
been amplified due to the economic hardships faced by those who lost or had to adjust
their jobs [3,15,16].

This research aims to analyse the events that took place regarding access to contracep-
tion methods and sexual and reproductive health services during the confinement that was
caused by the SARS-CoV-19 pandemic in Spain.

2. Materials and Methods

A descriptive and cross-sectional study was conducted by means of a hetero-administered
telephone survey managed by the SigmaDos survey company (Madrid, Spain). SigmaDos
is an international Marketing and Public Survey Study company headquartered in Spain.
Participants were contacted on their mobile and landline numbers. The participants were
women aged between 15 and 49 years old and living in Spain. Those women who could
not communicate in fluent Spanish were not included. Random sampling was performed
by age quotas to ensure representativeness of the sample by age and region. The sample
size was 1801 participants, with a possible error of +2.35% for a 95.5% confidence level
(Sigma Two) and p/q = 50/50.

The data were collected in July and August 2020. The questionnaire included questions
that were related to sociodemographic variables, namely: age, schooling level, relationship
situation, income level, religious beliefs and nationality. In addition, the participants
were asked questions that were related to their sexual habits and access to sexual and
reproductive health services during confinement. The questionnaire was prepared by
health professionals who specialized in sexual and reproductive health linked to Sociedad
Española de Contracepción.

2.1. Statistical Analysis

For the categorical variables, the contingency tables were presented according to
frequency and percentage values. Contingency tables with X2 tests were prepared to
examine the associations between categorical variables, and φ was reported to describe the
effect size in each interrelation. A comparison of the means was performed by using the
Student’s test. SPSS for Mac (IBM Corp., Armonk, NY, USA), version 23.0, was used for the
statistical analysis, considering p-values below 0.05 as significant.
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2.2. Ethical Aspects

The women were free to stop answering questions at any moment. The Spanish health
authorities do not require approval by a Research Ethics Committee for this type of study,
in which the participants are asked to provide data about their sexual and contraceptive
practices outside a health environment that establishes a professional relation. Confidential-
ity and anonymity were observed in the data treatment, and this is why IRB approval was
not required. This study was conducted in accordance with the Declaration of Helsinki.

3. Results

A total of 1801 women took part in the study, with a final response rate of 98.72%,
which represented 1778 women. The participants’ sociodemographic characteristics are
presented in Table 1. These characteristics are similar to the female general population
in Spain. Most women lived with their partner, possessed a medium level of education,
Spanish nationality and an average-low income level.

Table 1. Sociodemographic characteristics.

Variables Total n (%) 1778 (100)

Age
15–19 years old 170 (9.6)
20–24 years old 189 (10.6)
25–29 years old 211 (11.9)
30–34 years old 249 (14)
35–39 years old 308 (17.3)
40–44 years old 335 (18.8)
45–49 years old 316 (17.8)

Relationship situation
Lives with her partner 1011 (56.9)
Steady partner, but not living together 325 (18.3)
No steady partner 442 (24.9)

Schooling level
Elementary school 84 (4.7)
High school 917 (51.9)
University studies 767 (43.4)

Nationality
Spanish 1602 (90.2)
Other 174 (9.8)

Income level
Low 401 (25.8)
Average-low 663 (42.6)
Average 300 (19.3)
High 191 (12.3)

3.1. Sexual Habits

A total of 45% of the participants stated that the frequency of their sexual relationships
was affected by the confinement during the pandemic. A total of 23.6% had not engaged
in sexual relationships and 21.4% had reduced their frequency. However, 42% of the
women were not affected by the new situation in terms of the frequency of their sexual
relationships. The usual frequency in terms of sexual relationships was mostly maintained
during confinement among the women who were aged at least 35 years old and in those
that lived with their partners. It was precisely in these latter women where the highest
increase was recorded (15.2%). A reduction was observed among the women who were
aged less than 35 years old [X2(24) = 136.33, p < 0.001, ϕ = 0.283], and in those that did not
live with their steady partners [X2(8) = 730.31, p < 0.001, ϕ = 0.656], as presented in Table 2.
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Table 2. Frequency of sexual relationships during confinement in relation to age and relationship situation.

Sexual
Relationships

Total
n (%)

Age Relationship Situation

15–19
n (%)

20–24
n (%)

25–29
n (%)

30–34
n (%)

35–39
n (%)

40–44
n (%)

45–49
n (%)

Lives with Her
Partner
n (%)

With a Partner, but
Not Living Together

n (%)

No Steady Partner
n (%)

Increased 193 (11.3) 10 (8.5) 19 (10.4) 28 (13.4) 31 (12.6) 44 (14.5) 35 (10.6) 35 (8.3) 152 (15.2) 30 (9.6) 11 (2.8)

Reduced 362 (21.4) 31 (25.6) 56 (30.7) 49 (23.5) 57 (23.3) 51 (17.1) 65 (19.8) 65 (17.2) 175 (17.6) 102 (32.6) 85 (21.9)

Unchanged 169 (42.8) 15 (12.3) 51 (27.9) 88 (42.2) 104 (42.6) 143 (47.8) 157 (47.7) 157 (53.6) 620 (62.0) 63 (20.2) 44 (11.3)

No sexual
relationships 400 (23.6) 64 (53.6) 55 (30.1) 44 (21.1) 52 (21.3) 60 (19.9) 66 (20.1) 66 (18.9) 38 (3.8) 117 (37.6) 244 (63.2)

DNK/DNA 17 (1.0) 0 (0.0) 2 (0.9) 0 (0.0) 1 (0.2) 2 (0.6) 6 (1.8) 6 (2.0) 13 (1.3) 0 (0.0) 3 (0.8)

3.2. Access to Contraceptive Methods

A total of 94% of the women had no need to resort to counselling or consultations about
contraceptive methods during the confinement period, whereas 5% of the interviewees
stated that they needed to access contraceptive counselling, as can be seen in Figure 1; of
these, 30% failed to receive it, 39% were not able to access the service via telephone calls,
and 30.7% did so in-person.

Figure 1. Access to counselling or consultations about contraceptive methods.

A total of 93.8% stated not having had any difficulty using or obtaining their usual
contraceptive method during confinement. However, 4.4% of the women did experience
such inconvenience. The most frequent reason why they faced difficulties to access their
usual contraceptive method during confinement was not being able to renew the prescrip-
tion due to the impossibility of contacting their prescribing physicians (63.3%), followed by
dispensation problems in the pharmacies (18.3%). In addition, it was observed that those
women who had more problems obtaining their usual method belonged to the age groups
from 25 to 29 years old and from 30 to 34 years old: X2 (12) = 30.51, p = 0.002, ϕ = 0.134.

A total of 95.1% of the women did not need to access any long-acting contraceptive
method (IUD, implant) during confinement. Approximately half (48.15%) of the 3% that
required a LARC method during this period were not able to access it.

A total of 2.8% of the women had to access and use the morning-after pill. This
demand exceeded 5% among the women belonging to the age groups from 25 to 29 years
old and from 35 to 39 years old: X2(12) = 25.79, p = 0.011, ϕ = 0.123, as can be seen in Table 3.
However, this is a considerably lower percentage than the habitual use rate in Spanish
women, which is generally around 30–40%.

Table 3. Use of the emergency contraception pill (ECP) during confinement.

Have You Needed ECP?
Total
n (%)

Age

15–19
n (%)

20–24
n (%)

25–29
n (%)

30–34
n (%)

35–39
n (%)

40–44
n (%)

45–49
n (%)

Yes 47 (2.8) 1 (1.1) 5 (3.0) 11 (5.5) 1 (0.3) 17 (5.6) 6 (1.9) 6 (1.8)

No 1646 (96.9) 118 (98.9) 177 (97.0) 197 (94.5) 243 (99.5) 282 (94.0) 323 (97.8) 306 (97.5)

DNK/DNA 0 (0.3) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.2) 1 (0.4) 1 (0.3) 5 (0.7)
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3.3. Voluntary Interruption of Pregnancy

During 2020, the voluntary interruption of pregnancy (VIP) also recorded a decrease
(17%), which represented a marked reduction during the confinement months. It was
necessary to conduct the counselling sessions telematically and, frequently, to attend the
clinic only once. Only Catalonia and Galicia implemented this by discontinuing the in-
person counselling visits during confinement. It is not possible to establish if this decrease
is related to access to services of VIP, or to the fact that less women needed the service.

3.4. Gender-Based Violence

During confinement, 2.2% of the women stated having experienced some situation of
gender-based violence, especially those with lower schooling levels (7.2%) [X2(4) = 12.44,
p = 0.014, ϕ = 0.086]; lower income levels (4.7%) [X2(3) = 16.59, p = 0.001, ϕ = 0.105];
with children (12.4%) [X2(6) = 12.63, p = 0.049, ϕ = 0.086]; and those who were practicing
Catholics (8%) [X2(6) = 44.79, p < 0.001, ϕ = 0.162], as presented in Table 4. However, no
differences were observed among the women who lived with their partners [X2(4) = 4.32,
p = 0.364]; by different age groups [X2(12) = 17.54, p = 0.130]; or by nationality [X2(2) = 0.27,
p = 0.874], being not statistically significant.

Table 4. Factors associated with having being victims of gender-based violence during confinement.

Variables

Have You Been a Victim of Gender-Based Violence?

Yes
n (%)

38 (2.2)

No
n (%)

1649 (97.8)

Schooling level
Elementary school 6 (7.6) 73 (92.4)
High school 19 (2.2) 836 (97.8)
University studies 13 (1.9) 740 (98.1)

Income level
Low 18 (4.7) 366 (95.3)
Average-low 17 (2.5) 635 (97.5)
Average 2 (0.7) 290 (99.3)
High 0 (0) 185 (100)

Religious beliefs
Practicing Catholic 19 (8) 214 (92)
Lapsed Catholic 8 (1.1) 708 (98.9)
Other religions 2 (1.6) 100 (98.4)
Agnostic/Atheist 9 (1.4) 635 (98.6)

Children
Yes 21 (2.44) 839 (97.5)
No 17 (2) 817 (98)

4. Discussion

This research aimed at knowing women’s experiences in Spain during the COVID-19
pandemic, regarding access to sexual and reproductive health services during the decreed
confinement period. Questions were asked about access and counselling regarding usual
contraception and emergency contraception, as well as whether they had experienced
situations of gender-based violence.

Confinement ushered in some changes in women’s lifestyles, with their sexual habits
among them. As is the case in other studies, our results indicated that the frequency of
sexual relationships was reduced among women [17,18], being even lower in those that
did not live with their partners.

In our study, 5% of the participating women required contraceptive counselling during
the pandemic, and of them, 3 out of 10 were not able to access it due to difficulties contact-
ing their usual physicians, as already pointed out in the studies by Manze et al. [2] in the
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USA and by Dema et al. [18] in the UK. These data are relatively higher than the data that
were identified in Sweden, where few women had difficulties accessing contraceptive pre-
scriptions and/or counselling [19]. However, these results must be interpreted considering
that full confinement of the population was not implemented in Sweden, as was the case in
Spain. Nevertheless, a reduction in the prescription of LARC methods was in fact identified
in the aforementioned study, a result that is in line with what happened in Spain, with
the possibility of having occurred in a higher number of unplanned pregnancies [19–21].
This might be because, unlike the case in other countries, it was not defined as an essential
service in Spain [7].

Age was identified among the factors that were described in other studies, as well
as people who reported risk behaviours as a risk factor for facing difficulties accessing
the services [18,22].

In our research, the women who reported more difficulties accessing contraceptive
methods were those belonging to the age group from 25 to 34 years old, coinciding with
users of hormonal or LARC contraceptive methods. Our results indicated that 6 out of
10 women were able to access counselling on contraception with a health professional,
whether in-person or via telephone calls. Use of the new technologies that comprise
Telehealth is an alternative that would have to be considered as an option to meet the
sexual and reproductive health needs of this collective, and such use should be increased
in situations like those that were experienced during confinement, as already pointed out
in previous studies [23–25]. Studies that have appraised the use of these alternatives to
in-person visits have attested to their usefulness to ensure access to the services [18,21].
However, the results arising from this research indicate that some women were not able
to have their demand met, as was the case in many countries [21]. However, the digital
gap which might be experienced by the most vulnerable collective groups that were not
educated on new technologies or lacked good quality access to the Internet should indeed
be considered [26].

The use of emergency contraception during the pandemic was considerably reduced
to unusual consumption values in Spain, where 3 out of 10 women resorted to emergency
oral contraception [27]. Dispensation of emergency oral contraception products is free in
pharmacies; therefore, their use and access by women should not have been compromised
in Spain. However, these data are in line with what happened in other European countries
where consumption was also reduced [28].

In a study that was conducted in 29 countries, access to abortion was limited in most
of them during the COVID-19 pandemic [19].

The voluntary interruption of pregnancy was considered as an essential service during
the pandemic, and bureaucracy was reduced to ease its provision to the women who
required it in many countries [29]. However, the statistics showed a reduction in the number
of abortions in Spain, a situation that was similar to that in other European countries [1,30],
although an increase in the number of unsafe abortions was also verified [21]. Some
European countries set out the proposal to increase pharmacological abortions to facilitate
such provision to the women who needed them [31].

As predicted in some studies and reports, expressions of gender-based violence during
the pandemic and confinement increased, despite the national statistics from many coun-
tries not reflecting such a rise [3,15,16]. The number of victims of gender-based violence was
reduced by up to 8.4% during 2020 in Spain; the rate was 1.4 for every 1000 women aged at
least 14 years old [32]. The highest reduction was recorded during the first two months of
confinement, a trend that was maintained in the second part of 2020 in Spain [32]; how-
ever, it is unclear whether this decrease was real or was in fact driven by under-reporting
due to the harsher confinement situation that was experienced by the victims with their
aggressors. In the sample that comprises our research, 2 out of 100 women stated having
experienced some situation of gender-based violence during confinement, with this being
more frequent in those who lived with their partners and had children. At the global level,
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the reality indicated that the number of cases of gender-based violence increased with the
COVID-19 pandemic [1].

Some of the strengths of this study lie in the sample size and its representativeness,
as participation was high. This research allows identification of the weaknesses that were
detected, in order to face them should confinement be implemented again. Among the
limitations, we identified that it was not possible to establish a baseline that allowed us to
compare the pre-pandemic situation with the experiences during confinement and, thus, es-
tablish comparisons. On the other hand, we assessed the access to sexual and reproductive
health services, asking women about their perception of the situation experienced during
the pandemic, though not based on access statistics.

5. Conclusions

The pandemic exerted a negative impact on women’s sexual and reproductive health,
exposing them to risk situations for unplanned pregnancies by not having access to the
usual services that were provided prior to the pandemic, and that were now limited. Access
to LARCs was considerably reduced and delayed. It is necessary to integrate the difficulties
that were identified by the women in accessing sexual and reproductive health services, as
well as to ensure sexual and reproductive rights through the provision of these services. For
such a purpose, the suggestion is to enhance and strengthen Telemedicine with resources
that enable an efficient response in situations of confinement or restrictions, regarding
access to health services in similar situations in the future.
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Abstract: Among the components of a healthy life, sexuality is essential, contributing to both the
psychophysical and social well-being of women and, consequently, to their quality of life. A poorly
investigated standpoint is the acceptability of contraceptive methods, both in terms of their tolera-
bility and metabolic neutrality and in terms of their impact on sexual life. In this context, we will
provide an overview of the different methods of contraception and their effects on female sexuality,
from biological changes to organic, social, and psychological factors, which can all shape sexuality.
A MEDLINE/PubMed review of the literature between 2010 and 2021 was conducted using the
following key words and phrases: hormonal contraception, contraceptives, female sexual function,
libido, sexual arousal and desire, and sexual pain. Recent studies have supported the effects of
contraceptives on women’s sexuality, describing a variety of positive and negative events in several
domains of sexual function (desire, arousal, orgasm, pain, enjoyment). However, satisfaction with
sexual activity depends on factors that extend beyond sexual functioning alone. A more holistic
approach is needed to better understand the multitude of factors linked to women’s sexuality and
contraception. Contraceptive counseling must consider these important elements since they are
closely related to good compliance and maximize non-contraceptive health benefits.

Keywords: hormonal contraception; long-acting reversible contraceptive; quality of life; sexual
arousal and desire; sexual behavior; short-acting reversible contraceptive

1. Introduction

Reproductive and sexual health represent a human right that has to be defended
and preserved. The aim of contraception is to avoid undesired pregnancies and assure a
satisfying sexual life free from procreative risks.

The successful control of fertility steers a woman toward great benefits from personal,
economic, and cultural autonomy to psychological and physical welfare [1].

A holistic approach to contraceptive requirements has to consider the individual’s
reproductive and sexual health needs. Physicians should use simple, understandable
language when counseling about potential risks, benefits, and uncertainties to enable
women to choose the best contraceptive for themselves. Counseling is mainly aimed at
supporting women’s choices. Different variables can affect the choice of contraceptive
and include the woman’s subjective characteristics, as well as the ready availability and
straightforward usage of the method [2].

The main goal of modern contraception has been to allow the woman and her partner
to live the sexual experience free from the worry of an unwanted pregnancy. Although these
are good intentions, at least at the beginning of the use of hormonal contraception, possible
interference with the quality of sexual life, desire, arousal, and the level of acceptability
in women using hormonal contraceptives has not been well investigated. In the past, few
investigations have reported whether hormonal contraception can positively or negatively
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affect the sexual function of users in different domains of female sexuality, such as desire,
arousal, orgasm, lubrication, enjoyment, and pain [3].

However, it is important to emphasize that many factors beyond sexual function itself
influence satisfaction with sexual activity. In fact, if sociocultural variables can modulate
female sexuality in its qualitative and quantitative aspects, on the one hand, it is also true
that the hormonal changes promoted by hormonal contraception could influence sexual
habits [3]. Physiologically, in women who do not use hormonal contraceptives or who
have taken non-hormonal contraceptives, sexual desire increases during the periovulatory
phase of the menstrual cycle [4]. At midcycle, the gradual increase in estrogen promotes the
thinning of the cervical mucus, which results in watery secretion with low viscoelasticity.
Moreover, androgens are required for the synthesis of the glycoproteins needed for mucous
formation [5]; this may explain the decreased vaginal lubrication noted by some women
when they are using a hormonal contraceptive with antiandrogenic activity. In addition,
hypoandrogenism may cause the onset of vulvodynia and contribute to impaired vaginal
lubrication [6,7]. On the other hand, the increase in progesterone during the luteal phase
promotes mucus reduction, with less water and a barrier to sperm cells [8]. The increase in
cervical mucus and vaginal lubrication may activate the phase of genital arousal, which
could b capable of centrally turning on sexual interest [9].

Over the past decade, an increasing number of studies have been engaged in investi-
gating the influences of contraception on sexuality and, above all, the association between
hormonal contraception and libido [10].

Even so, a global approach is necessary to study the many facets of female sexuality
and the influence of contraception on users. Investigating these issues with greater interest
than what has been shown up to now could bring benefits to female sexual well-being and
foster a wider use of hormonal contraception.

In this review, we will focus on the different methods of contraception based on their
steroid compounds, the route of administration, and regimen, as well as their impact on
female sexuality, extrapolated from the most recent literature articles.

2. Materials and Methods

We conducted a comprehensive search of the literature using MEDLINE and PubMed.
The research covered the period from 2011 to 2021. We used combinations of the following
search terms: female sexual function, hormonal contraception, libido, long-acting reversible
contraceptive, quality of life and short-acting reversible contraceptive, sexual arousal and
desire disorders, sexual pain, and sexual behavior. Titles and abstracts were reviewed
by the authors to assess their relevance to the review. Eligibility criteria also included a
comparison between two or more contraceptive methods and their influence on female
sexual health and the change in users’ quality of life. The following criteria were used
to exclude articles: unpublished reports, unspecified date, and the site of the study or
suspicion of duplicate reporting. Efforts were made to ensure that there was no overlap
within the results and that no case was counted twice. Variables extracted and analyzed
included an improvement or deterioration in sexual health—mainly of desire, arousal,
lubrication, and sexual pain.

This systematic review had no “stand-alone” study protocol. For reporting outcomes
for the ongoing study, the PRISMA guidelines were adopted [Appendix A, Figure A1].

3. Results

We analyzed more than one hundred abstracts; however, the quality of sexual life,
desire, arousal, and the level of acceptability of hormonal contraception in women were
not well investigated.

3.1. Combined Oral Contraception and Sexuality

Over the last fifty years, many studies have been drawn up on cultural and social
aspects related to hormonal contraceptives [11].
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Firstly, the impact of “the pill” on society has been misunderstood. Despite all the
social and moral controversies and the scientific debate on side effects, hormonal contracep-
tion has, nowadays, obtained a consolidated role [12]. Combined oral contraception (COC)
is a reasonable and reversible method of contraception, available with a wide modality of
administration and a wide choice of doses of administration, formulations, and regimens.

COC could have advantages in female sexuality, including increasing intra-partner
satisfaction and the number of instances of sexual intercourse; resolving painful gyneco-
logical symptoms, such as those due to dysmenorrhea or endometriosis, or bothersome
symptoms, such as menorrhagia and alterations in the menstrual cycle; and improving
the signs and symptoms of clinical hyperandrogenisms, such as acne and hirsutism [13].
However, it could have disadvantages in relation to sexual desire, arousal, lubrication, pain,
and orgasm. In fact, sexual side effects are considered to be among the factors promoting
contraceptive discontinuation or switching [14].

Hypoactive sexual desire disorder is the most frequently reported sexual symptom
among women using hormonal contraception. In a study of 3740 women, the authors
observed that 43% of them had experienced a reduction in sexual desire attributed to the
use of hormonal contraceptives, compared with 12% of women who used hormone-free
contraceptives [15].

To support these data, there is also an Egyptian study on 8422 women using progestin-
only contraceptives, in which a significant general worsening in sexuality in terms of desire,
arousal, lubrication, and orgasm was reported.

Smaller concentrations of estrogens and progestogen with antiandrogenic activity can
lead to vulvo-vaginal atrophy due to reduced activation of sex steroid receptors in the case
of a relative lack of estrogen; conversely, the effects of reduced androgen concentrations
have not yet been elucidated [16]. On the other hand, current hormonal contraception is
characterized by a frankly antiandrogenic pharmacological activity due to the characteris-
tics of both estrogen and progestin [17].

According to recent studies, the dose of ethinylestradiol (EE) can affect the blood levels
of free testosterone (FT), reducing it below a critical threshold on the basis of its dosage,
and potentially leading to at least one group of women (those most sensitive to steroid
variations) suffering from hypoactive sexual desire [18]. Its activity is coupled with the
anti-androgenic activity of progestogen [19].

Just over 10 years ago, COCs containing natural estrogen, namely estradiol valerate
(E2V) and 17β-estradiol (17β-E), were marketed. E2V and (17β-E) have a lower impact
than EE on the synthesis of hepatic proteins, such as the sex hormone-binding globulin
(SHBG) [20–22].

The assumption of a detrimental effect of the antiandrogenic progestogen on female
sexual function was challenged by the STABLE study, a multicenter, randomized, double-
blind study on either E2V/dienogest (DNG) or EE/levonorgestrel (LNG). Both treatments
were associated with a significant increase in the sexual function of the users between
baseline and end-of-study, and resulted in similar improvements in desire, arousal, satis-
faction, orgasm, and lubrication [23]. The authors supported the non-difference in sexual
function to be due to the progestin component, dienogest with antiandrogenic activity,
and levonorgestrel with androgenic activity. They deduced that both formulations had
the same effects on sexual function. They did not consider the effects of the two estrogens,
E2V and EE, on the modulation of plasma SHBG levels. E2V has a lower estrogenic effect
than EE. Therefore, it can be hypothesized that the increase in SHBG is more reduced in
the contraceptives with E2V than in those with EE. Hence, hypoandrogenism appears less
marked despite the antiandrogenic properties of DNG [20,22].

These results are consistent with other studies investigating the effect of E2V/DNG
on the quality of sex life of women who requested a contraceptive to avoid pregnancy [24].
Finally, hypoandrogenism induced by E2V/DNG is milder than that of other COCs con-
taining EE combined with progestogen with antiandrogenic activity [21]. This could be
caused by two mechanisms as follows: EE can raise the level of the SHBG and consequent
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decrease in FT; however, it can directly suppress the ovary androgen production [25].
Moreover, continuous or extended regimens of administration have been associated with
supplementary positive variation in a multitude of sexual acceptability factors, from sexual
function and libido to a reduction in dysmenorrhea, duration of withdrawal bleeds, and
breast tenderness [18]. It is also true that most of the users of hormonal contraceptives do
not undergo a reduction in libido even though, in most studies, a decline in plasma levels
of FT and an increase in SHBG were demonstrated [26]. Pastor et al., showed that libido
decreased only in women using oral contraceptives that contained 15 μg of EE but not
in those using COCs containing 20 or 35 μg of EE. Nonetheless, the reduction in vaginal
lubrication with sexual arousal disorder reported by some users could be due to the low
peripheral dose of EE [27]. Experiencing reduced desire seems to be a strong predictor for
changing or suspending a contraceptive method [28].

On the other hand, several studies correlate the use of COCs with changes in sexual
function—particularly sexual desire and arousal, frequency of sexual activity, and orgasm
achievement—but not with enjoyment of sexual activity [28,29].

However, it is still unclear whether these changes in sexuality are directly related to
hormonal effects or pill-induced mood swings, or are primarily psychological rejection
reactions to fertility control [26].

Another factor that can positively influence women’s sexuality is the certainty of not
wanting children. Hormonal contraceptives are a highly effective form of contraception;
they help to eliminate anxiety related to the fear of pregnancy, encouraging an easier and
more enjoyable sexual experience. Differences in terms of anti-androgenic results and
influence on sexuality could be attributed, in part, to the known effects of estrogen on
SHBG synthesis and, in part, to the androgenic or anti-androgenic activity of the involved
progestin [30]. In conclusion, every woman has her own sensitivity to sexual steroids;
therefore, it is not possible to simplify the contraceptive choice. Thus, an effort is strongly
required to adopt a hormonal contraceptive that is adapted to her subjective needs. It
is essential that counseling considers the woman’s expectations concerning the effects
of hormonal contraception on her own sexual activity. In fact, most women expect an
improvement in sexuality while they are on hormonal contraception; a worsening or lack
of change could lead to discontinuation [31].

3.2. Vaginal Ring and Sexuality

The contraceptive vaginal ring (CVR) is an appropriate method for women with
indications for hormonal contraception (HC) who have previously experienced sexual
dysfunction using oral contraceptives [32].

Many studies that compare COCs and CVRs report that there is no difference in terms
of efficacy to inhibit ovulation. The only difference is the compliance of women, maybe
also thanks to the elimination of daily intake [33].

Some authors have shown that CVR, in addition to contraceptive efficacy, could
promote a positive effect on the couple’s sexuality as a whole, and amplify the complicity
and satisfaction of both the partners [34].

Furthermore, in previous studies, women using CVR had better outcomes in relation
to desire and sexual satisfaction compared with women using oral hormonal contraceptives.
In fact, CVR users had higher sexual desire than those using oral contraceptives combined
with EE or desogestrel-only pills [35].

In addition, other authors evaluated sexual efficacy and function by a prospective
study involving a prolonged regimen of CVR. An improvement in sexual function and a
reduction in sexual discomfort were observed after two months of use [36].

Unlike these, other investigations obtained conflicting results. Indeed, decreased
sexual desire was observed more frequently in women using CVR than in those who
were intaking oral contraceptives containing 30 μg of EE and 3 mg of DRSP [37]. Today,
new polymer compositions are produced for use in the manufacture of CVRs. Their
characteristic is to give greater stability and a better withdrawal of steroids from the CVR.
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In addition to having reduced adverse events, such as spotting, the users report a better
QoL and better sexual function when interviewed [38].

In favor of these data, there are many comparisons between the vaginal ring, other
types of contraception, and no hormonal contraception. Some authors concluded, from
the results, that women who use HC through any route of administration experience an
improvement in their sexuality, evidenced by positive variations of sexual interest and
fantasies and orgasm intensity and satisfaction; they supported such an improvement
by relating it to the reduction in their anxiety and discomfort during unprotected sex of
women before starting HC [23,39].

All studies cited relate to the once-a-month ring through which 15 mg of EE and
120 mg of etonogestrel are released daily.

3.3. Progestin-Only Pill (POP) and Sexuality

The most common contraceptive used in Europe during breastfeeding is a POP that
contains low doses of desogestrel. Clinical trials of POPs have proved no effects on
breastfeeding performance and, consequently, no harmful events in breastfed newborns [39].
Authors noted in a double-blind, placebo-controlled study that POP users have no adverse
effects on sexual function compared to women using HC. Overall, data provide reassurance
that POPs are unlikely to have a major impact on sexual desire [40]. However, some authors
have postulated that progestogen POPs with antiandrogenic activity may adversely affect
sexual interest and fantasies. The findings of the studies reinforce the hypothesis that
that the effect on sexual function depends on the particular type of progestin and not its
dosage [41]. Reports correlating a levonorgestrel-containing combined contraceptive with
a desogestrel-containing one have shown different impacts on SHBG concentrations [42].
Moreover, it has been proposed that desogestrel, for its androgenic activity, may exert
positive effects on libido [43]. The question of how a different dose or type of progestin
could contrastingly affect female sexuality is worthy of additional research.

3.4. Intrauterine Devices and Sexuality

The high contraceptive efficacy of long-acting reversible contraceptives (LARC) is the
most important characteristic of this kind of intrauterine device. For this reason, they are
widely used in current programs and policies of family planning [44]. Nowadays, women
who use SARCs, such as oral, patch, or vaginal combined hormonal contraceptives, or non-
hormonal contraceptives, and who have had incorrect or discontinued use in their history,
with the risk of having an unwanted pregnancy, could adopt an intrauterine device [45].

An important aspect that could influence and prolong happiness with an intrauterine
device is sexual acceptability. Cramps, pain, and bleeding are the most commonly cited
reasons from women for discontinuation within the first 12 months, even if they are
adverse events that usually appear during the first months of use [46]. The partner could
also influence the acceptability of the intrauterine device when he experiences bad sex due
to the perception of the intrauterine device string during intercourse [47]. Conversely, the
absence of systemic hormonal repercussions makes these intrauterine devices neutral on
sexual libido compared to other hormonal methods [48]. However, authors have shown by
their investigation that the QoL and sexual function improve after LNG-IUS placement.
Moreover, the reduction in dysmenorrhea is another important reported aspect [44,49].

Both frequency of sexual activity and sexual enjoyment are positively related to
satisfaction with a contraceptive method, as is demonstrated in other studies [50,51]. High
standards of satisfaction [50] and a better QoL [52,53] have been described in IUD users
who previously had unwanted pregnancies using a SARC. Furthermore, authors observed
that women with sexual dysfunction experience significant improvement in sexual desire,
arousal, orgasm, and overall sexual function while using LNG-IUS. Moreover, a cross-
sectional investigation observed that sexual symptoms in women using LNG-IUS were the
same [54] or higher than women who adopted a copper intrauterine device (IUD) [55].
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These data are also supported by other recent studies in which healthy women who
were using IUD for long-term contraception were enrolled. Among them, half used LNG-
IUSs as the study group and the other half used copper IUDs. There was no significant
difference in the individual score and the total scores of questionnaires used to investigate
sexual function between the groups [50,56]. At first, intrauterine devices were not thought
to be proper for adolescents until observational studies not only showed their contracep-
tive safety but also their positive role in sexuality. Therefore, new, smaller devices have
encouraged doctors to suggest, and adolescents to use, intrauterine contraception. Finally,
intrauterine devices do not appear to have negative interference during sexual experience,
due to the absence of systemic steroid effects and the fact that they maintain the natural
expression of sexuality and enjoyment during sexual intercourse [57].

3.5. Progestin Contraceptive Implant and Sexuality

Progestin-only contraceptive implants (POI) are subdermal devices composed of a
total of 68 mg of etonogestrel (ENG), which is liberated daily at low doses of 25–70 μg on
the subdermal tissue of the arm. It has the advantage of being discreet and easy to use and
is classified as a LARC [58]. Some studies showed an improvement in QoL and no negative
effects on libido and sexual function [54,59]. Relevant benefits to sexual function were also
observed, consisting of increase in sexual pleasure, personal initiative, orgasm experience,
and satisfaction; authors argued that these benefits were due to decreased anxiety and
discomfort [60]. In comparative studies, greater sexual interest was observed in users of
RNG implants than in users of oral contraceptives [61].

4. Conclusions

Today, the topic “sexuality and contraception” is a much debated field of study. It is not
easy to correlate the sexual benefits or discomforts with hormonal contraception considering
only the objective/biological side effects. Psychological influences can intervene before,
during, and after the use of the contraceptive, hormonal or not, promoting benefits or
producing no changes in sexual function [14].

During the counseling to prescribe a contraceptive, the health care practitioner (HCP)
should investigate the woman’s quality of sexual life, so as to work out the method that
could maintain or improve her sexuality together. At the follow-up, shared with the user in
a timely manner, it will be necessary to reassess the impact of the adopted method on sexu-
ality, and, if disturbing effects on sexuality are highlighted, opt for another contraceptive.
Again, the choice of a new method must take into account the woman’s propensity and
its impact on sexual function. Not infrequently, women may manifest anxiety when they
experience their sexuality disturbed by the hormonal contraceptive. A review of a temporal
association between the baseline of female sexual dysfunction and the introduction of
contraception is warranted, as is an assessment of the bio-psycho-social exemplar of other
implicit contributing elements. Attributing a sexual dysfunction to the use of a contracep-
tive is to be avoided at all costs. The contraceptive could also cause a sexological disorder.
Researching the correct dysfunctional causes often involves an interdisciplinary approach.
In fact, pain during vaginal intercourse, marital conflict, medical surgical comorbidities,
or a history of sexual abuse may emerge during contraceptive counseling. A specialist
consultation must be requested for each of them.

For all these reasons, developments in oral contraception are continuing. One hor-
monal contraceptive cannot be the solution to all problems. In our experience, COCs
containing E2 are an innovation that avoids CHC discontinuation in women suffering
from acquired hypoactive sexual desire disorder during CHC intake with hypoandrogenic
effects [21].
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Consequently, the concept that all women are different and variably sensitive to COC
steroids has to be emphasized; in fact, we are going into a historical period in which the
principal concept is to advise a COC tailored to particular women. Therefore, the first step
in prescribing a COC is to understand the needs of the subject and to explore her current
sexual health.

Beyond the changes in sexual function secondary to the effects of hormonal contra-
ception, there are gray areas regarding the qualitative changes in sexual pleasure during
contraceptive use. Some authors support the hypothesis that a woman’s contraceptive
choice plays a role in the contraceptive effects on sexual experience and pleasure [62]. There
are women who experience discomfort in being aware that they are using a contraceptive
method during sex or feeling the intravaginal ring during intercourse [63].

Others consider these perceptions to favor a positive effect on the sexuality of the
couple as a whole [34].

These behaviors can be generalized to all contraceptive users, nominally LARCs and
SARCs. In fact, users are able to customize the use of the method while maintaining its
effectiveness and to adapt it to their sexuality [64].

Sexual function in reproductive-age women can depend on the influence of sex hor-
mones as well as on psychological, sociocultural, and relationship influences. Studies on the
sexual dysfunction in women using hormonal contraceptives are single-center studies, and
there are no prospective studies. Large cross-sectional and longitudinal studies have not
identified a correlation between hormonal contraceptives and sexual function in women.
Steroids may have a modifying effect on sexual function, but social influences are just as
important [65].

Even if healthcare professionals are adequately trained to treat endocrine and gyneco-
logical disorders with hormonal contraceptives, such as chronic pelvic pain, dysmenorrhea,
or hyperandrogenism, there may be evident gaps in addressing their patients’ sexual
distress or sex disorder. To overcome these gaps, it is necessary to train healthcare pro-
fessionals in sexual medicine and to promote better sexual well-being, including in the
contraceptive field.
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Appendix A

Figure A1. PRISMA flow diagram.
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Abstract: Long-Acting Reversible Contraception (LARCs) has the potential to decrease unintended
pregnancies but only if women can easily access a requested method. Retrospective electronic chart
review identified women desiring LARC placement over a one-year period ending 31 December 2016.
Most of the 311 insertions were for family planning, with 220 new insertions and 60 replacements.
Delays occurred in 38% (n = 118) of patients, averaged 5 ± 5 weeks, and 47% received interval
contraception. Reasons included absence of qualified provider (n = 44, 37%), pending cultures
(n = 31, 26%), and Mirena availability. Teenage LARC use favored Nexplanon whereas older women
preferred Mirena (p < 0.01). Of the 11% choosing early LARC removal, a significant number were
African Americans (p = 0.040) or teenagers (p = 0.048). Retention time varied by device type; most
patients switched to other contraceptives. No patients experienced IUD expulsion. Understanding
barriers, attempting to remedy them, and addressing the side effects associated with LARC use is of
importance in this inner-city patient population in the United States.

Keywords: long-acting reversible contraception; intrauterine device; LARC placement delays; re-
moval rates; inner-city clinic

1. Introduction

About six million pregnancies occur yearly in the United States, with approximately
45–51% of these unintended [1]. Compared to other industrialized nations, this rate is
substantially higher [2], and worldwide 44% of pregnancies are unintended, with rates
as high as 65% in developing nations [3]. Although unintended pregnancies affect all
women, rates were disproportionately highest among those who were cohabitating, below
the poverty line or were non-Hispanic Blacks [1]. About 54% experiencing unintended
pregnancy reported using contraception at the time they conceived [4]. Inconsistent method
use accounts for 90% of these pregnancies rather than method failure (10%) [5]. About 25%
of at-risk women experience one or more months with a gap in contraceptive use [6]. Lack
of college education, ambivalence about pregnancy, being Black, being 35–44 years of age,
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method-related difficulties, side effects and dissatisfaction with the current method were
strongly associated with inconsistent contraceptive use [7].

Of the 61 million U.S. women aged 14–44 years old, 61.7% are currently using con-
traception [8]. Common methods include oral contraceptives (16–38%), male condoms
(9.4–32%), long-acting reversible contraceptives (LARC) (7.2–12%), and female sterilization
(15.5–25%) [5,9]. These rates are comparable with other nations such as Europe (10–32%)
and Australia (7%) [10]. Failure rates in the first year are 9%, 18%, 0.05–0.8%, and 0.1–0.8%,
respectively [11]. Reasons for inconsistent use of user-dependent methods include ab-
sence from home, depletion of supplies, illness, lack of inclination, perception of being
at low risk for pregnancy, attitudes about pregnancy, and experiences with unintended
pregnancy [4,5].

LARC methods of contraception are highly effective yet may be underused [11]. Only
about 12% of women currently employ LARC contraception, of whom 10% use intrauterine
devices (IUDs) while 1.3% have subdermal implants (SDIs) [9]. Barriers to LARC utilization
include patient lack of knowledge [12], bias in counselling by healthcare providers [13,14],
lack of provider training and competency [15], and the up-front cost of these devices [16].
When patients are well educated, and when costs are not a factor, such as for female
OBGYN residents, 53% chose LARC methods [17]. Similarly, for patients enrolled in
the CHOICE Project, which provided education and no-cost birth control, a majority of
women (67%) choose LARCs [18]. Because LARC methods are “forgettable,” effectiveness
is user-independent, and they eliminate the common shortfalls previously described for
other contraceptives. LARCs have some of the highest rates of continuation after one
year—84% for Implanon [11] and greater than 80% for IUDs [11]—with patient satisfaction
rates mirroring continuation rates [19,20]. These devices have been shown to be safe [21]
and effective in all women regardless of parity [22] and their use has been increasing in
younger women [23].

In order to prevent unintended pregnancies and their associated financial [24] and
social [25] costs, effective contraceptives, such as LARCs, must be readily accessible and
barriers to insertion minimized. Since nearly half of patients intending to use an IUD failed
to return for placement during a subsequent visit [26], single visit protocols ensure that
more women have access to contraception in a timely manner. The insurance restriction
of combining a well-woman exam with IUD insertion, the availability of the device, and
pre-insertion screening all may cause such delays. Multiple studies have shown that in
women with asymptomatic sexually transmitted diseases, IUD placement did not increase
the risk of pelvic inflammatory disease (PID) [27,28]. Thus, screening can be done at the
time of insertion and treatment given subsequently [29].

For a contraceptive to be effective it must be continuously used, yet a minority of
patients opt to discontinue their method for reasons other than planning pregnancy [30].
Common adverse effects of LARCs include abnormal bleeding, amenorrhea, dysmenorrhea,
pelvic pain [31] and, for implants, rod migration, mood swings, and headaches [32]. While
LARCs are FDA approved to remain in place for 3 to 10 years, women who experience
intolerable side effects may opt for “early” removal [33–35]. Many patients requesting
removal of LARCs also complained of a lack of disclosure of all possible side effects
and encountered delays after they requested removal, raising concerns about provider’s
attitudes and respect for body autonomy [36,37].

LARC utilization patterns at the downtown campus of the Detroit Medical Center
are likely to reflect those of other large urban populations. Little is known, however,
about LARC acceptance by underserved women in the impersonal environment of such
large urban medical centers that are staffed by resident physicians and nurse practitioners.
The impact of high-volume clinic care on the acceptance of LARCs may have significant
population health implications. The purpose of this study was to evaluate LARC utilization
in the setting of a large urban academic center.
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2. Materials and Methods

Patient Selection

Under IRB approval (WSU 074517MP2E), a retrospective electronic health record
(EHR) review was performed to identify women who requested LARC placement in the
resident clinic for a one-year period from 1 January through 31 December 2016. Included
were non-pregnant women [38] desiring LARC contraception. IUDs (Mirena and Para-
gard) and implants (Nexplanon) were analyzed separately. Information from each patient
included: demographic data, prior contraceptive method, proximity to previous child-
birth, date of LARC request, date of LARC placement, type of device, provider (resident,
physician or nurse practitioner), reason device was inserted (e.g., family planning, replace
expiring device, abnormal bleeding) and an explanation for delays, defined as failure
to place a device at the initial visit. Records were reviewed for prescription of bridging
contraceptive methods during this delay period. Patients receiving LARCs during the
study period were followed for an additional year to identify those requesting early LARC
removal, the date of this request, reason, and actual date the device was removed, as well
as their new contraceptive method, if any.

Quantile-quantile plots were used to examine normality of numeric variables. Median
differences were examined using the Kruskal–Wallis or Mann–Whitney U tests, as appro-
priate. Differences in proportions were tested using the Fisher’s exact test, as appropriate.
We used logistic regression to examine magnitudes of association adjusting for potentially
confounding factors. Statistical significance was considered to be p < 0.05 or 95% confidence
interval (CI), not including the null estimate of association (i.e., odds ratio (OR) = 1.0).

3. Results

This study included 311 participants. LARC device utilization by age and ethnicity is
shown in Table 1.

Table 1. Utilization of Long-Acting Reversible Contraception by Age and Ethnicity.

N (%) Mirena Paragard Nexplanon

Average Age (±SD) 28.2 (±7.9) 30.9 (±7.6) 28.4 (±7.4) 24.1 (±6.8)
Age range 13–51 14–51 17–46 13–44

African American 266 (85) 146 18 102
Middle Eastern 18 (6) 3 14 1

Asian 15 (5) 2 13 0
White 10 (3) 5 2 3

Hispanic 2 (<1) 1 0 1

Family Planning—New device insertions 220 (71) 90 43 87
Family Planning—Replacement of expired

device 60 (19) 36 4 20

Abnormal Uterine Bleeding 31 (10) 31 0 0

Total 311 (100) 157 47 107

3.1. Indication for Device Placement

The majority of LARCs were placed for family planning indications (n = 280) with
n = 220 new device insertions and n = 60 replacement of an expired device. A significant
number of new devices placed included Nexplanon and Paragard (n = 87, p < 0.004; and
n = 43, p < 0.001, respectively), compared to all insertions. A significant number of new
family planning insertions were requested by Middle Eastern women (n = 17, p = 0.014),
compared to all insertions for the indication of family planning. Abnormal uterine bleeding
accounted for the remainder of insertions (n = 31), all of which were Mirena.
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3.2. Device Distribution by Race

Across all cases (new insertions and replacements), Mirena was the most frequently
chosen LARC (n = 157, 50%), followed by Nexplanon (n = 107, 34%) and Paragard (n = 47,
15%) as shown in Figure 1. African Americans chose Mirena significantly more than did
the other races (Middle Eastern, Asian, White and Hispanic), 55% vs. 24% (146/266 vs.
11/45, p < 0.001). Similarly, African Americans chose Nexplanon significantly more often
than did the other races, 38% vs. 11% (102/266 vs. 5/45, p < 0.001). On the other hand,
the other groups, particularly Middle Eastern, chose Paragard significantly more than did
African Americans, 64% vs. just 7% (29/45 vs. 18/266, p < 0.001).

Figure 1. LARC devices placed in 2016 (A) by device type (n = 311); (B) by age group; (C) by provider type.

3.3. Device Distribution by Age

For analysis purposes, age ranges were divided into four groups: group 1: 13–19 years
old (n = 38), group 2: 20–29 (n = 155), group 3: 30–39 (n = 89), group 4: 40–51 (n = 29).
A significant number of patients from group 4 chose Mirena (n = 21, p = 0.01), while a
significant number of teenagers chose Nexplanon (n = 30, p < 0.001), as shown in Figure 1.

3.4. Analysis of Delays in LARC Placement

Out of 311 patients, 38% (118) experienced delays requiring more than one visit for
the placement of their LARC, and the mean length of the delay was 4.8 weeks ± 4.8 (SD,
range 1 week to 7 months).

African American women were significantly more likely to experience a delay in LARC
placement compared to other races taken as a whole (108/266 = 41% vs. 10/45 = 22%,
p = 0.020). There was no significant difference, however, in the duration of delay by race.

Those choosing Mirena were significantly more likely to experience a delay in LARC
placement compared to the other two devices taken as a whole (69/157 = 59% vs. 49/154 = 32%,
p = 0.035). There was no significant difference, however, in the duration of delay by device.

Stated reasons for delaying LARC placement included absence of a qualified provider
(n = 44, 37%), pending gonorrhea/chlamydial test results (n = 31, 26%), and reason un-
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known (n = 30, 25%), with the remainder consisting of scheduling issues (n = 2), recent
intercourse (n = 2), abnormal pap (n = 1), unexplained vaginal bleeding (n = 1), pending
endometrial biopsy (n = 4), retained IUD (n = 2) and uterine abnormality (n = 1) (Figure 2).
A significant number of patients who were delayed for pending gonorrhea/chlamydial
cultures had chosen Mirena compared to all who were delayed (p = 0.007, n = 25 of 31
compared to 69 of 118). Patients who chose Nexplanon had significantly less delay in
placement (p = 0.020) when the device was inserted by residents (n = 8 of 35) as opposed
to nurse practitioners (n = 26 of 35). No other association was found between the delay
in LARC placement and the type of medical provider. No significant association was
found between patient age and delay in LARC placement. Forty-seven percent of women
experiencing delays were bridged with contraceptives including condoms (n = 24, 21%) or
continuation of existing method (n = 29, 26%) such as Depo-Provera or IUD, while the rest
were either not offered contraception or no documentation could be found.

Figure 2. Delay in LARC Placement. (A) Length of delay; (B) reasons for delay.

3.5. Analysis of Device Removal

Thirty-four women chose to have their LARC device removed (17 Mirena, 16 Nex-
planon, 1 Paragard). Out of this group, n = 24 (71%) were new insertions. The average
length of retention for those who chose removal was 162 days (range 8–356 days) but
varied significantly (p = 0.02) by device type: Mirena (4.2 months ± 2.8 SD) vs. Nexplanon
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(6.8 months ± 3.2 SD) (Figure 3). No significant relation was found with the type of
provider placing the device. Nearly all the women who chose to remove their LARC
were African American (33/34, p = 0.040). A significant number who chose removal were
teenagers (n = 8, p = 0.048). Only 3% (1 of 34, p = 0.39) discontinued Paragard, despite
Paragard comprising 15% of all devices (47 of 311). No patients experienced IUD expulsion.

Figure 3. Thirty-four (11%) women chose early removal of their LARC. Mean time (in months) from
insertion to removal varied significantly by device type. Error bars represent SD.

3.6. Analysis of Switching out of LARC Method

Of the 34 women who removed their LARC, twenty-four elected to switch to an alter-
nate method of contraception. These included: OCPs (n = 10), depot-medroxyprogesterone
acetate (n = 9), Paragard (n = 1), patch (n = 1), Mirena (n = 1), NuvaRing (n = 1), and barrier
methods (n = 1). Of all age groups, teenagers were also most likely to switch to another
form of birth control (n = 8, p = 0.018).

4. Discussion

4.1. Delay in Placement

The majority of LARC placements were for family planning and 21% (60/280) of
placements consisted of replacement of an expiring device. Our experience in this urban
clinic demonstrates that 38% of patients requesting LARC experienced significant delays
in placement. Lack of provider education and particularly the belief that IUD placement
requires knowledge of the results of gonorrhea/chlamydia testing [39], the absence of a
qualified providers, and scheduling issues accounted for about two-thirds of these delays
(Figure 2). Mirena was the most frequently chosen LARC, but women opting for this device
experienced the greatest delays due to pending cultures (p = 0.022) and because of lack of
device availability.

Unintended pregnancy remains a major public health issue [1]. LARC contraceptives,
when placed on the day that the patient requests it, provides immediate protection from
unintended pregnancy. In women where it is “reasonably certain” [38] that they are
not pregnant, same day placement should be the goal [40]. When compared to patients
requesting hormonal methods, 95% women (697/737) who met the criteria walked out with
a prescription. These factors may be addressed through provider education and improved
clinic management. Clinicians should offer bridging contraception to prevent pregnancy
regardless of the reason for the delay in LARC placement.
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4.2. Early Removal of Device

We found that both subdermal implants (SDI) and IUDs had high continuation rates
(90%) and low numbers of complications in the first-year post-insertion, consistent with
other studies [19,35,41]. These rates surpass those of short-acting contraceptives such as
the patch (10%) and the pill (32%) [42]. Unlike other studies [41], we found that removal
rates were not associated with type of provider placing the device. This may be due to the
formal training clinicians practicing at our institution receive which ensures that patients
universally receive adequate pre-placement counselling.

About 10% of LARCs in our study were inserted in teenagers, reflecting a grow-
ing acceptance of long-acting contraceptives in this age group [43]. Similar to other
studies [33,44], we observed that SDIs were prescribed significantly more in teens. This
may be due to an ongoing bias from less informed physicians on the use of IUDs in
nulliparous patients [45], and in particularly teens [14]. This group also experienced a
significantly higher number of complications, particularly spotting, but were most likely
to switch to another form of birth control. Conversely, older women were more likely to
opt for an IUD, particularly Mirena, as this method is also indicated for the treatment of
abnormal uterine bleeding. Similar to other studies, we found that this age group tended
to have high retention rates for their LARC [30]. Future studies may also examine the
decision to choose LARCs over other methods where metabolic [46] and vascular effects,
weight gain, body image [47] and sexual behavior [48] impact patient wellbeing.

Concerns involving early removal of LARCs go beyond the simple cost-effectiveness
calculation and include risks of unintended pregnancies associated with no contraception
or suboptimal protection. Frequently, patients present to clinic requesting removal of
their device because of pain, changes in bleeding patterns, mood swings, weight gain or
other reasons. Studies have shown that these women tended to reluctantly tolerate these
side effects but eventually reached a tipping point [32]. A close follow up with patients
who received LARCs may help ensure that clinicians can intervene in alleviating the side
effects of the LARC. While some physicians tend to be reluctant to remove LARCs, it
is critical that they respect patient autonomy and support a woman’s decision-making
around contraceptive use [36]. Teaching patients about IUD self-removal [49] could have a
positive impact on reproductive autonomy. The effects of women seeking removal from
other willing clinicians, or removing the device on their own, may influence the results of
our study and will be examined by prospective trials in the future.

A strength of our study is the inclusion of African American women of all age ranges.
The study was limited by using a single urban health clinic where the majority of patients
had public health insurance [25]. Further study in different geographic areas or in women
with private insurance may alter our findings or limit generalizability. If patients received
care for LARC-related issues at other clinics, or lost Medicaid eligibility, continuation
rates may be falsely high. While the electronic health record (EHR) was used to access
contraception encounter data, the accuracy of the records has the potential for incomplete
data [50], which may affect results. One such limitation is the inability of our EHR to
ascertain the number of women who intended to be on LARC but were unable to obtain it
and never returned.

5. Conclusions

Although the American College of Obstetrics and Gynecology recommends same-
day LARC placement in eligible patients, this study elucidates some of the challenges
encountered in making same-day insertion practical in a large urban clinic. Realizing
that women requesting family planning visits should be considered urgent appointments
can help protect women from undesired pregnancy. Controlling device inventory, having
trained providers present and educating on latest guidelines are necessary to fulfill patient
expectations. In all circumstances, clinicians must offer the patient a reliable means of
contraception in the interim. Reasons why women chose LARC removal and choose other,
less reliable forms of contraception need further study.
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Abstract: Introduction: We undertook a literature review of the use of levonorgestrel-releasing
intrauterine devices when utilized for heavy menstrual bleeding and/or dysmenorrhea. Methods: A
narrative review of articles in the Scopus and Medline databases was conducted. Results: A number
of options exist for the management of both abnormal uterine bleeding (AUB) and dysmenorrhea,
and evidence is accumulating that the insertion of a levonorgestrel-releasing intrauterine system
(LNG-IUS) represents a useful option for their long-term treatment. The idea of using a progestogen
released in utero was initially conceived to achieve long-term contraception, but it was quickly found
that these systems could be utilized for a number of therapeutic applications. The first device to be
made commercially available, Progestasert, was withdrawn from the market because, in the event of
contraceptive failure, it caused a disproportionate percentage of extrauterine pregnancies. On the
other hand, the LNG-IUS continues to be successfully utilized in its various variants, releasing 20,
13, or 8 μg/day. These devices have a respective duration of action of 7 (possibly 8), 5, and 3 years,
and there exist versions of frameless systems affixed to the myometrium of the uterine fundus. In
the present review, following a brief description of the major causes of AUB and dysmenorrhea, the
molecular bases for the use of the LNG-IUS are summarized. This is followed by a compendium of
its use in AUB and dysmenorrhea, concluding that the insertion of the system improves the quality
of life, reduces menstrual blood loss better than other medical therapies, and decreases the extent of
dysmenorrhea and pelvic pain. In addition, there is no evidence of a significant difference in these
outcomes when the use of the LNG-IUS was compared with improvements offered by endometrial
ablation or hysterectomy. Possibly, the most important mechanism of action of the system consists
of its ability to induce amenorrhea, which effectively eliminates heavy bleeding and dysmenorrhea.
However, no method is ideal for every woman, and, in the case of the LNG-IUS, younger age and
severe dysmenorrhea seem to be associated with a higher risk of discontinuation. Conclusion: The
higher-dose LNG-IUS is a useful tool for HMB and dysmenorrhea in women of all ages. The low
cost and ease of use make the LNG-IUS an attractive option, especially when contraception is also
desired.

Keywords: abnormal uterine bleeding; amenorrhea; dysmenorrhea; levonorgestrel-releasing in-
trauterine system; Progestasert

1. Introduction

In their recent comprehensive review of the regulation of menstruation, Critchley
et al. [1] reminded us that the menstruating endometrium is a physiological example of an
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injured or “wounded” surface requiring rapid repair each month. They also pointed out
that abnormal uterine bleeding (AUB) imposes a massive burden on one in four women
of reproductive age. The estimates by Davis and Sparzaks [2] indicate that up to 1/3 of
all women will experience some form of AUB in their lifetime, most commonly around
menarche and perimenopause.

In addition, a comprehensive review of longitudinal, case–control, and cross-sectional
studies found a wide difference of between 16% and 91% in the prevalence of dysmenorrhea
in women of reproductive age and that 2–29% of them suffered severe pain. Factors linked
to reduced risk are older age, higher parity, and the use of oral contraceptives. High stress
and a family history increase the risk of dysmenorrhea. There is inconclusive evidence
about the role of smoking, diet, obesity, depression, or abuse [3]. Dysmenorrhea affects
women across the globe [3,4].

In recognition of the magnitude of the problem, the plethora of possible and often
coexisting causes and the inconsistency in the nomenclature used to describe AUB, the
International Federation of Gynecologists and Obstetricians (FIGO) [5] proposed a compre-
hensive classification system aimed at facilitating both clinical care and research coined
the “PALM-COEIN” (polyp; adenomyosis; leiomyoma; malignancy and hyperplasia; co-
agulopathy; ovulatory dysfunction; endometrial; iatrogenic; and not yet classified). It
systematically classifies AUB into groups with distinctively different structural and func-
tional causes. Recently, FIGO also proposed a new classification for ovulatory disorders [6].

An illustration of the PALM-COEIN system is provided in Figure 1.

Figure 1. Illustration of the PALM-COEN classification system for abnormal uterine bleeding. From
Critchley et al. (2020) [1] (reproduced with permission).

A number of options exist for the management of both AUB and dysmenorrhea. In
2016, Bradley and Gueye [7] summarized the process of dealing with the two conditions as
follows: Take a thorough history and perform a physical examination and proper imaging
studies; once all significant structural causes are excluded, proceed with medical man-
agement. In the presence of an acute episode of AUB with a normal uterus, parenteral
estrogen, multidose combined oral contraceptives (COCs), multidose progestin-only regi-
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men, and tranexamic acid are all indicated. If heavy bleeding is a common feature, then a
levonorgestrel-releasing intrauterine system (LNG-IUS), COCs, continuous oral progestins,
and tranexamic acid represent efficacious methods.

With regard to dysmenorrhea, a recent review by McKenna and Fogleman [8] rec-
ommended starting with the menstrual history and a pregnancy test for sexually active
patients, followed by nonsteroidal anti-inflammatory drugs (NSAIDs), COCs, and an
LNG-IUS, all considered first-line medical options.

In clinical practice, AUB and dysmenorrhea often coexist [9], and therefore, from a
practical point of view, the same treatment can be applied in the presence of both symptoms.
It should be noted that both conditions represent important non-contraceptive indications
of pharmacological agents that were first utilized for fertility regulation. Such applications
have been known for decades and were systematically listed in 2010 by the American
College of Obstetricians and Gynecologists (ACOG), which provided a comprehensive list
of such benefits [10,11]. Specifically, they affirmed that “Hormonal contraception should be
considered for women with menorrhagia who may desire future pregnancies . . . Data on the effects
of the levonorgestrel intrauterine system on dysmenorrhea are limited, but because the device reduces
or eliminates menstruation for many women, these benefits seem consistent with the mechanism of
action . . . The levonorgestrel intrauterine system reduces blood loss by up to 86 percent after three
months, and by up to 97 percent after 12 months”.

In the last few years, new drugs, such as dienogest, selective progesterone receptor
modulators (SPRMs), and GnRH antagonists, have become available for the management
of HMB and dysmenorrhea due to uterine fibroids and adenomyosis. However, the use of
SPRMs is restricted by European Medicine Agency (EMA) warnings, and GnRH antagonists
are still very pricy. Given the importance of the benefits of the LNG-IUS for these two
indications and its low cost and excellent safety profile, we decided to critically review the
molecular, biological, and clinical information on the use of the LNG-IUS to treat AUB and
dysmenorrhea.

2. Methods

This narrative review is based on articles identified through a search of Scopus and
Medline databases until March 2022 using the headings HMB, menorrhagia, dysmenorrhea,
and AUB, together with levonorgestrel (or norgestrel) intrauterine device or system and
progestogen intrauterine device or system. We searched for major publications, including
systematic reviews, meta-analyses, randomized controlled trials (RCTs), and consensus
concerning the utility of the LNG-IUS in the treatment of abnormal uterine bleeding
and dysmenorrhea. The reference lists of identified articles were used to search for any
additional relevant references. Articles published in languages other than English were
excluded. This article consists of a narrative review to synthesize the findings in the
literature, which was conducted following the Scale for Assessment of Narrative Review
Articles (SANRA).

3. Definition and Management of Abnormal Uterine Bleeding

As mentioned, there is a comprehensive definition and classification system for all
types of AUB, “PALM-COEIN” [5]. More specifically, Warner et al. [12,13] defined the
most common form, menorrhagia (a term increasingly replaced by the expression: “heavy
menstrual bleeding”, HMB), in terms of a statistical “abnormality”, namely, as a blood loss
of >80 mL per cycle, as first investigated by Hallberg et al. more than 50 years ago [14].
The use of the term “menorrhagia” should be discouraged, as it has been applied loosely,
notwithstanding the fact that it does have a precise definition.

In routine clinical practice, measurements are seldom carried out. Warner et al. [12]
found that, in their cohort, only 34% (95% Confidence Interval (CI) = 28–40%) of women
had a volume of blood loss >80 mL, associated with the subjective heaviness of the period.
Women reported a range of problems associated with their periods [14]: dysmenorrhea
(37.5%), mood changes (35.7%), and changes over time in the amount (volume) of menses
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(33.8%). Interestingly, the absolute volume was only fourth among their complaints (31.2%).
They concluded that the 80 mL criterion for menorrhagia is of limited clinical usefulness,
since it does not predict the presence of problems or the iron status. Therefore, it does not
help in guiding management [13].

In contemporary times, HMB has been defined as excessive menstrual blood loss
(MBL) that disrupts the physical, social, emotional, and/or material quality of life [15].
Over the years, a number of guidelines have been produced to manage HMB (e.g., [15–17]),
and excellent reviews on the subject have been published [18–22].

Of particular relevance here is the Cochrane review of the use of progestogen-releasing
intrauterine systems by Bofill Rodriguez et al. [23] that included 25 randomized clinical
trials (RCTs), totaling 2511 women, comparing the LNG-IUS versus other medical therapies.
They concluded that the LNG-IUS may improve HMB, lowering the MBL measured through
the alkaline hematin method (mean difference (MD) 66.91 mL; 95% CI = 42.61–91.20) and
the Pictorial Bleeding Assessment Chart (PBAC) (mean = 55.05; 95% CI = 27.83–82.28). The
use of the LNG-IUS may have a favorable effect on women’s satisfaction for up to one year
(RR = 1.28; 95% CI = 1.01–1.63) and result in a slightly higher quality of life.

The definition of heavy menstrual bleeding has evolved over time. The current
interpretation places it within the broad classification of abnormal uterine bleeding or AUB.

4. Definition and Management of Dysmenorrhea

Dysmenorrhea is defined by the presence of pain during menstruation. Pain can start
before the onset of bleeding. It represents the most common menstrual symptom among
adolescent girls and young women. If painful menstruation occurs in the absence of pelvic
pathology, this is referred to as primary dysmenorrhea [24,25]. Dysmenorrhea is a common,
often debilitating condition affecting between 45 and 95% of menstruating women, and it
is often poorly treated or even disregarded in spite of its impact [24].

Following a critical review of published information, Iacovides et al. [24] concluded
that women with primary dysmenorrhea acquire a greater sensitivity to pain both within
and outside the period of menstruation. This leads to a significantly reduced quality of life,
poorer mood, and poorer sleep quality during menstruation. In their view, the first-line
treatment consists of the use of NSAIDs.

Guidelines for the management of dysmenorrhea have been produced by the UK
National Institute for Health and Care Excellence (NICE) [25]; in addition, ACOG issued
an opinion on how to manage dysmenorrhea associated with endometriosis in adolescent
girls [26].

The management of endometriosis-associated pelvic pain and dysmenorrhea has been
specifically investigated by Bahamondes and his group [27–29]. First, they investigated the
use of biomarkers by measuring the serum levels of cancer antigen-125 (CA-125), cluster
of differentiation 23 (CD23), and the endometrial nerve fiber (ENF) density before and
after the insertion of the LNG-IUS or the etonogestrel (ENG) contraceptive implant. They
observed that both systems significantly reduced the concentration of serum-soluble CD23
and the ENF density (p < 0.001); interestingly, CA-125 was significantly reduced only
among users of the ENG implant (p < 0.05). Unfortunately, no correlation was observed
between the reduction in biomarkers and improvements in visual analog scale (VAS) pain
and dysmenorrhea scores. They then carried out a randomized comparative clinical trial of
the ENG implant and the LNG-IUS and found that both systems significantly improved the
mean VAS score. In addition, health-related quality of life improved significantly, with the
most common bleeding pattern for the LNG-IUS at 180 days of follow-up being infrequent
bleeding and spotting, as shown in Figure 2.
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Figure 2. Serum levels of cancer antigen-125 (CA-125), cluster of differentiation 23 (CD23), visual
analog scale (VAS), and chronic pelvic pain (CPP) over two years of treatment with the LNG-IUS.
From: Margatho et al. (2020) [28] (reproduced with permission).

Dysmenorrhea is a very common presentation and is linked to a reduced quality of
life. The use of the LNG-IUS improves the quality of life and pain scores, but there is no
correlation with pain biomarkers.

5. The Progesterone-Releasing Intrauterine System

Contrary to a commonly held view, the concept of using a progestogen released in
utero for contraception dates back more than fifty years: the first experimental device,
reported in 1968, utilized medroxyprogesterone acetate (MPA) [30], but the initial system
was abandoned because all of the devices were expelled within a month [31]. More
successful were the attempts to first use a Lippes loop and then use the so-called Tatum-T
as carriers for progesterone [32,33]. A progesterone-releasing device called Progestasert
was marketed in the mid-1980s by Alza Corporation with a stated duration of one year [34].
It had a 1.3% failure rate, but quickly became the therapeutic device of choice for women
with dysmenorrhea or heavy menstrual flow [35]. Unfortunately, epidemiological data
evidenced that, in the event of contraceptive failure, the device caused a disproportionate
percentage of extrauterine pregnancies [36], and, not withstanding its secondary therapeutic
action, it was withdrawn from the market.

In spite of its short commercial life, a number of interesting observations of the bi-
ological effects of Progestasert were published. In particular, the mechanism of action
was evaluated in the 1970s and 1980s, showing that, with time, the intrauterine adminis-
tration of progesterone causes the increasing suppression of the proliferative activity of
the endometrium, a clear pre-decidual stromal reaction, poorly developed glands, and
a decrease in vascularity, accompanied by an increase in the proportion of small vessels
with defects [37–40]. However, in a controlled study, the overall concentration of these
small blood vessels was significantly lower than in normal subjects, with an average blood
vessel density of 2.39 (range, 13.0 to 3.71) compared to 3.92 for the controls (range, 3.33 to
4.68) (p = 0.01) [40]. This led the authors to suggest that this phenomenon may account
for significantly less uterine blood loss in Progestasert users. The proportion of defective
vessels in controls ranged between 0% and 24%, and in the Progestasert group varied from
7.1% to 64%, with average percentages of 13.4% and 35.0%, respectively (p = 0.001).

In conclusion, the early stages of development of progestogen-releasing devices uti-
lized MPA; this was followed by the use of progesterone microcrystals. The development
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of both types of devices was discontinued because of high expulsion rates in the case of the
MPA device and because of the increased risk of ectopic pregnancy with the progesterone
device.

6. Levonorgestrel-Releasing Intrauterine Systems

In 1975, an international group under the auspices of the Population Council [41]
began testing a polylactate film releasing levonorgestrel (LNG) (in those days, called D-
norgestrel), with the rates of the diffusion of the steroid and of the hydrolysis of the polymer
suggesting that it could be utilized for intrauterine contraception. As a carrier, they used a
copper-releasing T device stripped of the copper wire. The initial work showed promise
for developing an intrauterine device capable of slowly releasing LNG over a period of
2–3 years.

In the following year, the same group [42] carried out a Phase I clinical trial in six
women volunteers using a device composed of a Tatum-T-IUD in which the carrier for
LNG was a sleeve of poly-dimethyl-siloxane (Silastic). The device was tested in six healthy
women, and plasma concentrations of d-norgestrel (today renamed levonorgestrel), estra-
diol, and progesterone were determined for periods of 112–114 days. They observed
plasma values of the steroid corresponding to a daily release of 50 pg, sufficient to suppress
ovulation and produce irregular but reduced bleeding.

Since the early experience, it has become clear that the system has a positive effect on
the amount of blood loss, as documented by Nilsson [43] (See Figure 3).

Figure 3. Duration and intensity of menstrual blood loss before and during 3 cycles after insertion
of an experimental levonorgestrel-releasing device. From: Nilsson (1977) [42] (reproduced with
permission).

Endometrial changes were also evaluated with devices releasing either 20 or 40 μg/day,
observing a uniform suppression of the endometrium with glandular atrophy and the
decidualization of the stroma [44].

By 1986, information had become available proving that the device’s effectiveness as
a contraceptive lasted 5 years [45], and in 2021, the US Food and Drug Administration
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(FDA) approved its use for contraception for up 8 years [46,47] following the publication of
evidence of its long-term effectiveness [48]. When used for HMB, the license is for 5 years.

As mentioned, a reduction in MBL has been observed since the very early clinical
experience, and this led to the utilization of the device in subjects with HMB. The first
application dealt with the prevention and treatment of iron-deficiency anemia [49], followed
by the publication of the results of the use of the LNG-IUS for 1 year in a small cohort
of 20 women with menorrhagia (>80 mL blood loss per menstrual period). There was a
significant reduction in blood loss, reaching 97% at 1 year, when, in addition, there was
also a significant increase (p < 0.001) in serum ferritin [50]. Soon afterward, it was proven
that the reduction in MBL achieved by the LNG-IUS was significantly greater than that
recorded with flurbiprofen (p < 0.001) and tranexamic acid (p < 0.01) [51].

By the turn of the millennium, besides menorrhagia and iron-deficiency anemia, sev-
eral additional therapeutic indications were identified; these included: protection of the
endometrium in estrogen replacement therapy; dysmenorrhea; endometrial hyperpla-
sia; ovarian endometrioma; adenomyosis; and endometrial protection in women treated
with tamoxifen during breast cancer treatment [52,53]. In a comprehensive review pub-
lished in 2006 [54], additional indications were mentioned: fibroid-related menorrhagia,
pelvic-inflammatory disease (not proven), and endometrial cancer. A number of reviews
confirmed these indications [55–59]. However, caution should be exercised in women
with malignancy, and whilst it may reduce endometriosis-related pain, it does not resolve
endometriomas.

An interesting point was raised by Cristobal et al. [60], who prospectively evaluated
the quality of life (QoL) of LNG-IUS users over the first-year post-insertion using the
so-called “Spanish society of contraception quality-of-life” questionnaire, developed to
specifically assess the impact of contraceptive methods on the health-related (HR) QoL. This
index rose from a mean of 46.3 (±17.3) at baseline to 72.2 (±14.8) at 12 months (p < 0.001).
Overall, 94.6% of the participating women claimed to have received additional benefits
besides contraception.

In conclusion, as stressed by Gemzell-Danielsson et al. [61], the availability of the
LNG-IUS has had a considerable impact on women’s wellbeing far beyond the reduction
in the need for abortion and surgical sterilization. It reduced the number of hysterectomies
carried out for HMB and, in the context of the COVID-19 pandemic, provided a treatment
option for women with some gynecological issues without organic pathology, minimizing
their exposure to the hospital environment and waiting times for surgical appointments.

The successful development of the LNG-IUS has had a considerable impact beyond
its use as an effective contraceptive. The LNG-IUS has proven to be an effective alternative
to hysterectomy for HMB.

Type of Devices Available

The characteristics of levonorgestrel-releasing intrauterine systems (LNG-IUSs) avail-
able at present are summarized in Table 1.

Basically, four types of systems have been marketed: the first three utilize a T-shaped
IUD, the vertical arm of which contains different quantities of LNG:

(1) LNG-IUS-20: Total content of 52.5 mg; LNG is initially released at a rate of 20 μg/day,
and—as already mentioned—in 2021, the US FDA approved its use for contraception
for up to 8 years [47]. It is licensed for HMB for up to 5 years.

(2) LNG-IUS 12: Total content of 19.5 mg; LNG is initially released at a rate of 13 μg/day
and has a duration of action of 5 years [62]. The device is not licensed for HMB.

(3) LNG-IUS 8: Total content of 13.5 mg; LNG is initially released at a rate of 8 μg/day
and has a duration of action of 3 years [63]. The device is not licensed for HMB.
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Table 1. Various types of devices available on the market.

LNG-IUS 20: Total content: 52.5 mg; daily LNG release: 20 μg; FDA-approved duration of use: 8
years for contraception, 5 years for HMB.
Available as:

• Mirena® (Bayer, Germany);
• Levosert® (Gedeon Richter) (known as Donasert® in Russia and France; Benilexa® in Italy;

and Liletta® in the United States).

LNG-IUS 12: Total content: 19.5 mg; daily LNG release: 13μg; duration of use: 5 years (for
contraception).
Available as:

• Kayleena® (Bayer).

LNG-IUS 8: Total content: 13.5 mg; daily LNG release: 8μg; duration of use: 3 years (for
contraception).
Available as:

• Jaydess®(Bayer);
• Skyla®(Bayer).

Frameless 3.5 cm-long coaxial fibrous LNG-IUS: Daily LNG release: 14μg; duration of use: 3
years.
Available as:

• Fibroplant®(Contrel Research);
• GyneFix (Tianjin Medic, Medical Equipment Co., Ltd.).

The fourth system consists of a 3.5 cm-long coaxial fibrous LNG delivery system with
an approximate release of 14 μg/day. The calculated duration of release from the device is
at least 3 years [64].

In China, a similar frameless LNG-IUS affixed to the myometrium has been tested
in patients with adenomyosis and HMB [65] in a comparative trial of 60-month duration.
They observed, at 1-year, significant changes in the pretreatment severity of dysmenorrhea,
menstrual volume, uterine volume, and hemoglobin level in each group (p < 0.01 in all
groups).

The introduction of frameless devices is claimed to overcome cramps as a symptom in
some users of framed devices. It may also be suitable in the presence of fibroids that distort
the uterine cavity [66].

As shown in Table 1, the original LNG-IUS, commercially known as Mirena©, is
currently marketed along with generic versions. Ilyin et al. [67] compared these generic
systems with the reference product Mirena© in subjects with HMB. They randomly assigned
Donasert or Mirena to a total of 312 subjects and observed mean absolute changes in MBL
of −130 (71.8) mL and −127 (67.3) mL at 6 months in the Donasert and Mirena groups,
respectively; the non-inferiority of Donasert was confirmed (p-value < 0.0001).

Recently, the WHO recommended that the classification system used for intrauterine
contraception be made clearer. For instance, the WHO recommended that the type of
hormone be specified (e.g., levonorgestrel-releasing IUD) [68]. The recommendation of the
Society of Family Planning in the USA recommended that the dose release also be specified
and that the word “releasing” be dropped. Thus, available devices would be referred to as
Levonorgestrel 13.5 mg, 19.5 mg, or 52 mg IUDs [69]. It is important here to reiterate that
the release rate constantly decreases with the duration of hormonal IUD use.

7. Causes of HMB and Dysmenorrhea and the Molecular Basis for the Use of LNG-IUS

As seen from the FIGO classification, the causes of AUB can be attributable to PALM-
COEIN [70]. HMB is probably the most common form of AUB. The FIGO classification
system lists the contributing causes of AUB (except for those instances that are not yet
classified), but the underlying mechanisms are incompletely understood.
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HMB has been linked to systemic causes, including hematological or thyroid disorders,
as well as local uterine causes, such as fibroids or adenomyosis. However, a large proportion
of women with HMB have no systemic or structural abnormalities, and the underlying
mechanisms reside in the endometrium.

Following progesterone withdrawal in the late secretory phase in the absence of
pregnancy, the endometrial expression of cyclooxygenase-2 (COX-2), a gene coding for
the rate-limiting prostanoid-synthesizing enzyme, is elevated, resulting in subsequent in-
creased levels of prostaglandins (PGs), particularly PGE2 and PGF2α [71,72]. The induction
of endometrial PGE2 signaling, along with the endometrial generation of the vasoconstric-
tor PGF2α, leads to local hypoxia in the upper functional layer of the endometrium. This
is marked by the activation of hypoxia-inducible factor 1α (HIF-1α), the master regulator
of cellular hypoxia, which, as such, establishes an endometrial microenvironment that is
conducive to tissue repair and angiogenesis [73,74]. However, any disruption of hypoxia
signaling or PGE2 signaling in the endometrium will impair endometrial repair, causing
HMB [1,75].

However, despite this knowledge, the more detailed mechanisms underlying adenomy
osis-, endometrial-polyp-, and uterine-fibroid-induced HMB are largely unknown. For
example, submucosal fibroids are more likely to be associated with HMB [76], but why this
is so is less clear. However, a recent study indicates that the increased lesional fibrosis in
adenomyosis, especially when located near the endometrium, can disrupt hypoxia and
PGE2 signaling, causing HMB [77]. This is because increased lesional fibrosis creates a
microenvironment conducive to further fibrogenesis in neighboring tissues and a stiffened
extracellular matrix (ECM), which, in turn, accentuates the actions of transforming growth
factor β1 (TGF-β1) and promotes myofibroblast activation [78–80]. As a result, lesional
fibrosis will propagate to the neighboring endometrial–myometrial interface (EMI) and
then to the eutopic endometrium. As the matrix stiffness increases and interferes with
multiple steps of PGE2 synthesis, including the suppression of prostaglandin E synthases
(PTGESs) that specifically convert the precursor PGH2 to PGE2 [81], PGE2 production
and signaling subside [82–85]. Increased fibrosis may also enhance PGE2 degradation, as
seen in the increased expression of the PGE2-degrading enzyme 15-hydroxy-prostaglandin
dehydrogenase (PGDH) in the fibrotic lung [85]. As a result, there will be a subsequent
suppression of PGE2,s as well as HIF-1α signaling in adenomyotic lesions and their EMI
and endometrium, with ensuing impaired endometrial repair and, ultimately, HMB. Indeed,
endometriotic stromal cells cultured on a stiff matrix display reduced expression of COX-2,
prostaglandin E2 receptor 2 (EP2), and EP4 [83]. It is suspected that a similar mechanism
may also be at work for submucosal fibroids [77].

The molecular mechanisms underlying dysmenorrhea are thought to be more complex.
Conceivably, however, uterine hyperactivity, hyperinnervation within the uterus, the
release of inflammatory cytokines and pain mediators by fibroids or adenomyotic lesions,
and central sensitization may collectively contribute to dysmenorrhea.

The high local concentration of the progestin steadily released by the LNG-IUS sup-
presses the cellular proliferation of endometrial cells [86], thus inhibiting endometrial
growth and resulting in a thinner endometrium. In addition, the pseudo-pregnancy (lead-
ing to pseudo-decidualization) conferred by the LNG-IUS results in no endometrial injury
and thus no or substantially less bleeding. Moreover, the progestin released by the LNG-
IUS changes the prostaglandin ratio by stimulating arachidonic acid formation in the
endometrium [87] in favor of endometrial repair and thus less MBL.

The progestins contained in the LNG-IUS can also suppress uterine contractility [88–90],
removing one important irritant that contributes to dysmenorrhea. Progestins can also
activate progesterone receptors in the myometrium, antagonizing nuclear factor kappa-
light-chain-enhancer of activated B cells (NF-κB) and thus reducing inflammation [91],
removing another contributor to dysmenorrhea. As an added bonus for less or absent
menstrual bleeding, there is less platelet aggregation and reduced or attenuated thrombin
activation, which may further hinder uterine contractions [92,93].
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Progesterone is central in endometrial remodeling and acts on both the epithelial
and stromal compartments. Since a progestin is the major active agent within LNG-
IUS, and since the action of progesterone/progestins is mediated through progesterone
receptors (PRs), the ultimate efficacy of the LNG-IUS hinges critically on the expression
levels of PRs, particularly PR isoform B (PR-B) in the endometrium and myometrium.
In both adenomyotic and endometriotic lesions [94,95] and in endometrial hyperplasia
and endometrial cancer [96–98], as well as in endometrial polyps [99], PR expression is
all reduced. Hence, the LNG-IUS-released progestin, as a ligand, is likely to induce PR
expression and exerts its therapeutic effect.

However, in many cases, the induction of PR expression can be difficult, if not im-
possible. For example, PR-B has been reported to be hypermethylated [100,101] and
presumably silenced in endometriotic and adenomyotic lesions. In adenomyotic lesions in
particular, the response to progestin treatment hinges critically on the mutational status of
Kras [102]. Since it is unlikely that the methylation status or the DNA sequence is changed
by progestin treatment, progestins may not be effective in containing these lesions when
genetic/epigenetic aberrations are present.

In addition, for uterine leiomyoma, progesterone/progestins may actually stimu-
late cellular proliferation and fibrogenesis, effectively accelerating the disease progres-
sion [103–105], although evidence is not univocal: On the one hand, high doses of the
progestin MPA are capable of promoting leiomyoma growth [104]. On the other hand,
there is evidence that long-term progestogen administration reduces the occurrence of
fibroids [106–108], and MPA administration prevented any significant re-growth following
the treatment of women with symptomatic fibroids with the short-acting Gn-RH super-
agonist analog Buserelin [109]. Finally, it has been shown that an add-back therapy of
progestins with GnRH agonists reverses the efficacy of GnRH agonists in reducing fibroid
size [110,111]. That is, progesterone/progestins may actually facilitate the progression of
uterine leiomyoma. Still, treatment can be effective in reducing HMB.

Then, why is the LNG-IUS still useful in treating HMB and dysmenorrhea caused
by endometriosis, adenomyosis, or leiomyoma? The LNG-IUS is effective in reducing
menstrual blood loss. Among women using the LNG-IUS for contraception, amenorrhea or
spotting was reported in approximately 50% of users during the last 90 days of the first
year after insertion; with time, 80% experienced amenorrhea, spotting, or light bleeding
only [112]. After 60 months of follow-up, 96.2% of women with HMB experienced amenor-
rhea, oligomenorrhea, or spotting, whilst 95.8% and 93.3% of women with adenomyosis or
fibroids reported improvements [113]. This may stop or reduce the release of inflammatory
and pain mediators associated with menstruation and, as such, dysmenorrhea. As Brosens
pointed out in 1997 [114], endometriosis is characterized by recurrent ectopic bleeding,
and, as such, the suppression of recurrent menstrual bleeding is in itself efficient in the
treatment of symptomatic endometriosis. For other causes of HMB or dysmenorrhea, the
rationale remains true as well.

In conclusion, although the molecular mechanisms are incompletely understood, the
LNG-IUS proved effective in primary and some cases of secondary dysmenorrhea and in
reducing HMB, including in women with fibroids.

8. Use in Abnormal Uterine Bleeding

By the end of the previous millennium, several investigators had tested the use of the
LNG-IUS in the treatment of AUB. In 1997, two reports provided evidence of a positive ef-
fect in subjects with heavy bleeding: Fedele et al. [115] inserted the device in 25 women with
recurrent adenomyosis-related menorrhagia. Of the 23 women who completed 12 months
of treatment, 2 had become amenorrheic, 3 were oligomenorrheic, 2 reported spotting,
and 16 had regular periods. The authors speculated that the IUS produced decidualiza-
tion and, subsequently, marked hypotrophy of the eutopic endometrium. Barrington and
Bowen-Simpkins [116] inserted the LNG-IUS in 50 women awaiting surgery and evaluated
menstrual loss using a pictorial chart, a full blood count, and the measurement of ferritin.
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By nine months post-insertion, bleeding was reduced to acceptable levels in 41 cases, with
4 subjects developing amenorrhea. These results were subsequently confirmed in larger
cohorts [117,118].

A series of investigations tested the efficacy of the LNG-IUS in women harboring
leiomyomas, with interesting results [119–124]. With one exception [112], they all concluded
that the insertion of the system was associated with a profound reduction in menstrual
blood loss and a significant reduction in uterine volume. At the same time, the LNG-IUS
does not significantly reduce the volume of leiomyomas. One investigation [124] found a
significant reduction in visual bleeding scores and spotting with an increase in amenorrhea
and uterine pulsatility index scores, whereas another [16] observed a drop in the PBAC
from a mean value of 231.7 to 17.6 at 12 months. In addition, the duration of menstrual
bleeding diminished significantly (p < 0.001), with a good satisfaction rate in 89% of all
cases. It can be concluded that the LNG-IUS is effective in controlling both menorrhagia
and/or frequent irregular uterine bleeding related to the presence of myomas, though with
no significant effect on the myoma size.

In an RCT that included women with idiopathic HMB, the LNG-IUS was more effective
than cyclical MPA given for 10 days starting from day 16 of the cycle. The LNG-IUS was
linked to a greater absolute and percentage reduction in menstrual blood loss and a higher
likelihood of success [125].

Using the “frameless” LNG-IUS, Wildemeersch and Schacht [126] evaluated a small
group of 14 subjects with the device in place for more than 1 year and 29 subjects with the
device for 6 months or more. All women reported greatly reduced blood loss, although
there were no cases of amenorrhea; the reduction in bleeding was substantial after 1 month
of treatment and further decreased over the next months to remain stable thereafter.

An interesting investigation aimed at determining whether the size of the uterine cavity
is a determining factor in causing bleeding and pain in nulligravid women using the LNG-
IUS [127], and the authors concluded that a small uterine cavity size is in fact beneficial,
causing an increase in the rate of amenorrhea and decreasing the presence of pain. Recently,
Beelen et al. [128], in a cohort of 201 women with HMB, observed a discontinuation rate
of 46% at 24 months, with age <45 (adjusted RR = 1.51; 95% CI = 1.10–2.09; p = 0.012) and
severe dysmenorrhea (adjusted RR = 1.36; 95% CI = 1.01–1.82; p = 0.041) being associated
with a higher risk of discontinuation. Anticipatory counseling can reduce premature
removal of the device.

A recent investigation enrolled a cohort of 1714 subjects and followed them for 5 years,
with 495 participants finishing the entire period. As shown in Figure 4, the rate of amenor-
rhea among these women increased with time, and at the end of the five years, it almost
reached 42% [129].

It is important to mention that Cho et al. [130], on the one hand, reported a significant
reduction in pain scores, menstrual blood loss, and uterine volume in women with adeno-
myosis after one year of LNG-IUS insertion; on the other, they found a significant increase
in all parameters at 36 months of use compared to 12 months, suggesting a reduction in
efficacy in the longer term.

This may be due to a reduction over time in the amount of LNG released by the system.
According to the FDA, the initial release of the steroid is 20 μg/day, but this is reduced to
around 10 ug/day over time. In terms of plasma levels, from the initial 150–200 pg/mL
during the first weeks, there is a reduction to 180 ± 66 pg/mL, 192 ± 140 pg/mL, and
159 ± 59 pg/mL at 12, 24, and 60 months, respectively [46].

To conclude, a 2015 systematic review [131] found that the use of the LNG-IUS im-
proved the quality of life and reduced menstrual blood loss better than standard medical
therapy. It also found no evidence of a significant difference in these outcomes when the
use of the system was compared with the improvements offered by endometrial ablation or
hysterectomy.

In conclusion, the effectiveness of the LNG-IUS in women with HMB is well docu-
mented, but anticipatory counseling is important for avoiding premature removal. The
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LNG-IUS that releases 20 ug/day is required to control HMB. Its use is associated with
endometrial pseudo-decidualization.

Figure 4. Rates of amenorrhea (defined as no bleeding or spotting during the preceding 90 days) over
time in women bearing the LNG-IUS. From: Teal et al. (2019) [105] (reproduced with permission).

8.1. Use in Women with Bleeding Disorders

The link between abnormal bleeding and hematological disorders has been recognized
for some time [132]. Attention to this phenomenon was drawn by a group of hematologists
at the London Free Hospital around the turn of the millennium [133,134]. They reported
that menorrhagia affected 74% of patients with von Willebrand disease (vWD), 57% of
carriers of hemophilia A or B, 59% with Factor XI deficiency (FXID), and 60% with Factor
VII deficiency, compared with 29% of control subjects.

At that time, tranexamic acid (TxA) and desmopressin acetate were utilized to control
menorrhagia in these women; then, in 2004, the London Group, for the first time, proposed
using the LNG-IUS [135]. They carried out a prospective pilot study in 16 women with
treatment-resistant menorrhagia caused by the following inherited bleeding disorders
(IBDs): vWD (n = 13), FXID (n = 2), and Hermansky–Pudlak syndrome, a genetic disorder
characterized by, i.a., platelet dysfunction (n = 1). Subjects were followed up for nine
months, and all women reported improvements in their periods, with lower pictorial chart
scores; 56% became amenorrhoeic.

Soon after, another investigation explored the use of the LNG-IUS during anticoagulant
therapy through the distribution of a questionnaire, with 17 responders [136]. The study
reported that, following insertion, there was a reduction in bleeding in 10 women, and
amenorrhea occurred in 4 cases. There was no change in one patient and an increase in
bleeding in the last two. By 2007, Kadir and Chi [137] had identified four studies suggesting
that the LNG-IUS is a viable and safe option for the management of menorrhagia in women
with IBDs. Additional cases were published by Lukes et al. [138].

The results of the long-term follow-up (mean duration of 33 months; range: 14–103)
of 26 subjects with IBDs were presented by Chi et al. [139]: they found that while using
the LNG-IUS, the median PBAC score decreased from 255 (range, 134–683) to 35 (range,
0–89); the median hemoglobin (Hb) concentrations rose from 11.2 to 13.2 g/dL, and the
QoL scores improved significantly, with the median rising from 26 to 52 (p < 0.01).
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Two important complications of the LNG-IUS in these subjects, malposition and
expulsion, were evaluated by Rimmer et al. [140], starting from the accepted expulsion
rates of between 5 and 10% in normal subjects. The majority of subjects studied (12/20)
were affected by type 1 VWD; their median age at the time of insertion was 31 years
(range 18–43 years). There were three LNG-IUS expulsions and two episodes of device
malposition resulting in removal (25.0%). An additional five women had their devices
removed prematurely. From this study, it seems that a significant proportion of women
with an IBD had the device removed due to malposition or expulsion. Obviously, the small
number of subjects (a common feature of all investigations in IBD women) suggests caution
in assessing these figures.

A small study from China reported on the successful use of the LNG-IUS in two
adolescents with Glanzmann’s Thrombasthenia, an IBD caused by defects in the platelet
membrane glycoproteins IIb/IIIA. Insertion of the system produced a significant reduction
in menstrual blood loss [141]. Another Chinese report [142] mentioned the case of a woman
affected by primary myelofibrosis, a rare condition secondary to progressive pancytopenia;
she suffered from HMB in spite of using a COC, and the administration of norethisterone
yielded an unsatisfactory hemostatic effect. At this stage, an LNG-IUS was inserted, and at
the 5-month follow-up, the patient reported a lower menstruation bleeding volume.

With time, more substantial cohorts became available: Brull et al. [143] reviewed the
charts of 117 women attending a clinic for reasons related to IBDs who used the LNG-IUS.
Ninety-nine of them had a history of thrombosis (with 71.7% using oral anticoagulants),
and eighteen had coagulopathies. Approximately two-thirds of these subjects reported
amenorrhea or oligomenorrhea at 12, 24, and 54 months of follow-up. No difference was
observed between the groups with a history of thrombosis or coagulopathy, or between
users and non-users of oral anticoagulants. A second study [144] followed 20 subjects with
IBDs wearing the LNG-IUS; they observed a progressive reduction in the median PBAC
score over time, becoming highly significant at 12 months (p < 0.001). At that time, 70% of
the subjects were amenorrheic. Finally, there was a substantial (p < 0.001) improvement
in eight parameters of quality of life (QoL), as well as in the levels of hemoglobin, ferritin,
and serum iron.

At present, guidelines are available for the gynecologic and obstetric management of
women with vWD derived from three systematic reviews of the literature comparing the
effects of desmopressin, hormonal therapy, and TxA on HMB [145]. When comparing
desmopressin to COCs, a single observational study suggested that both are equally
effective at alleviating symptoms (RR = 0.90; 95% CI = 0.66–1.23). With regard to the
LNG-IUS, the review found that, unfortunately, case series could not be included in the
meta-analysis. At any rate, they found very low certainty for the comparative effectiveness
of the LNG-IUS with other therapies in the control of HMB, the duration of menstruation,
health-related quality of life, anemia, absence from necessary activities, complications, and
adverse effects.

8.2. The Effect of the LNG-IUS on the Endometrium

Locally released LNG has a profound effect on the endometrium: as already men-
tioned, back in 1978, changes in the endometrium were evaluated with devices releasing
either 20 or 40 μg/day, observing a uniform suppression of the endometrium [44]. Un-
der the influence of locally delivered LNG, there is a thinning of the mucosa to about
1–3 mm. The stroma becomes edematous and features pseudo-decidualization of the cells.
The endometrial glands are scarce and atrophic with no mitosis, and there is leukocytic
infiltration [146].

8.3. Comparison of Blood Loss with Cu-IUD

In an early investigation, Nilsson [43] quantified and compared menstrual blood loss
with the LNG-IUS and a Nova-T-copper device (Cu-IUD) in a group of 19 volunteers and
calculated, over three consecutive menstrual periods, a blood loss of 20.7 ± 6.0 mL for the
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former and 72.5 ± 6.2 mL for the latter. In addition, over time, the amount of blood loss
significantly decreased during the use of the LNG-IUS.

Some 35 years later, Lowe and Prata [147] carried out a systematic review of changes
in Hb and ferritin and compared the effects of the LNG-IUS with those of the Cu-IUD. They
found 14 investigations involving the copper device in nonanemic subjects and 4 in anemic
subjects; these were compared to the results of reviewing 6 trials of the levonorgestrel
system. The meta-analyses for hemoglobin changes showed significant decreases for
bearers of Cu-IUDs and an increase for the LNG-IUS. In the case of ferritin, the levels
followed the same pattern. Interestingly, decreases in mean hemoglobin values in bearers
of the copper device were not sufficient to induce anemia in previously nonanemic women.

An investigation in India [148] compared hemoglobin and ferritin in two groups of
50 subjects and found that the insertion of the LNG-IUS reduced the number of menstrual
bleeding days and increased both hemoglobin and serum ferritin levels. Specifically, in
users of the LNG-IUS, at one year, besides Hb and ferritin, there were also increases
in red blood cells, packed cell volume, mean corpuscular volume, mean corpuscular
hemoglobin, and mean corpuscular hemoglobin concentration, whereas the values of all of
these parameters decreased in the Cu-IUD group. These observations may be especially
important for women in developing countries, where a decrease in blood loss may improve
iron-deficient conditions.

9. Use in Dysmenorrhea

The early investigation by Barrington and Bowen-Simpkins [116] observed that 56%
of their cohort of 41 women noticed considerable improvements in, or the outright cure of
their premenstrual syndrome symptoms, whereas 80% reported a reduction in the severity
of dysmenorrhea (SDys). Ten years later, Bahamondes et al. [149] carried out a review
of the medical literature on the effect of the LNG-IUS on pelvic pain and dysmenorrhea
and found that all trials reported improvements in both parameters. One study with a
follow-up of three years, while finding improvement in pelvic pain at 12 months of use,
reported no further improvement after that.

Over the years, additional information has become available: Yucel et al. [150], in
subjects with endometriomas, found a decrease in the VAS score of pain intensity from
6.13 to 2.88 and of dyspareunia from 6.04 to 2.61 at 12 months. Yoo et al. [151] focused
their attention on the hysterectomy rates and the risk factors for hysterectomy during
the first 2 years of use of the LNG-IUS in perimenopausal women complaining of either
menorrhagia or dysmenorrhea. They found that out of 192 women over 40 years of age,
26 (13.5%) had to be hysterectomized because of the failure of the system; however, the
severity of pain before treatment was not a factor for referral for surgery. On the other
hand, surgery was correlated with the pain score at three months.

In a longitudinal population study, Lindh and Milsom [152] addressed a vital question:
whether intrauterine contraception influences the prevalence of SDys. They compared
SDys in the same woman using a Cu-IUD, the LNG-IUS, or a COC with other methods of
contraception or no contraception. Intriguingly, they found that SDys was unchanged in the
same women when using a Cu-IUD compared with using other methods (condom, barrier
methods, natural family planning, coitus interruptus, and sterilization) or no method of
contraception. LNG-IUS and COC use were associated with reduced SDys compared with
other methods/no method. Finally, SDys decreased between the ages of 19 and 44 years.

Kelekci et al. [153] compared the effect of the LNG-IUS and a Cu-IUD on menstruation
and dysmenorrhea in women with and without adenomyosis and found that the LNG-
IUS significantly improved SDys, as well as the characteristics of menstrual bleeding and
Hb levels in subjects with adenomyosis. They also observed that acne was significantly
increased in LNG-IUS bearers. Over a period of 3 years, Sheng et al. [154] followed
94 women with adenomyosis and moderate or severe dysmenorrhea; they observed that
the dysmenorrhea VAS score dropped continuously and significantly from a score of
77.9 ± 14.7 to 11.8 ± 17.9 at 36 months (p < 0.001). This drop was accompanied by a
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significant decrease in the uterine volume, and the overall satisfaction rate for the treatment
was 72.5%.

Information is also available on the “frameless” LNG-IUS (FibroPlant) developed by a
Belgian Group. In a preliminary trial, Wildemeersch et al. [155] tested the new device in
22 subjects, of whom 8 had primary dysmenorrhea and 10 had secondary dysmenorrhea.
All women reported substantially reduced pain, or no pain at all. The overall performance
of this system was summarized in 2017, and in subjects with dysmenorrhea, the device was
found to be as effective as the classic one [65].

In conclusion, LNG-IUS and frameless devices have been linked to an improvement
in dysmenorrhea.

10. Specific Issues

For decades, it has been maintained that intrauterine contraception is contraindi-
cated in adolescents and young and nulliparous women, in spite of evidence to the con-
trary [156,157].

10.1. Barriers to Use

Buhling et al. [158], in eight European countries plus Canada, evaluated knowledge,
attitudes, and beliefs in over 1000 healthcare providers vis-à-vis intrauterine contraception
(IUC), concluding that the predominant concerns were nulliparity and pelvic inflammatory
disease (PID) for women in general and insertion difficulty and pain, PID, and infertil-
ity for nulliparous women; this in spite of the fact that the World Health Organization
Medical Eligibility Criteria for IUC lists “nulliparity” under category 2 (benefits outweigh
risks) [159]. Focusing on Canada, Hauck and Costescu [160] concluded that to overcome
misperceptions about the use of IUC, it is necessary to educate care providers, women, and
policy makers.

10.2. Use in Young Women

Back in 2010, a short-term comparative trial [161] showed that at 6 months in adoles-
cent girls (14–18 years old), continuation rates tended to be greater with the LNG-IUS than
with the Cu-IUD. In the same year, another investigation [162] reported on 48 adolescents
(mean age 15.3 years) bearing the LNG-IUS for over 8 years, mostly because of menorrhagia
and dysmenorrhea resistant to oral treatment. In the vast majority (93.4%), there was a
significant improvement in their menstrual symptoms.

Clear advantages exist in treatment with the LNG-IUS in adolescents with HMB, dys-
menorrhea, and pelvic pain/endometriosis, and, indeed, good results have been reported
in young women with AUB, dysmenorrhea, and pelvic pain related to endometriosis [163].

10.3. Safety, Side Effects, and Reasons for Failure

A description of the adverse effects of the LNG-IUS is beyond the scope of this review;
the reader may refer to review articles on the subject (e.g., [110,164–166]).

On the other hand, it is perfectly relevant to briefly summarize existing views on the
pathophysiological mechanism through which side effects manifest themselves.

Jimenez et al. [167] tried to quantify subendometrial microvascularization and uterine
artery blood flow in subjects bearing either the LNG-IUS or the T-Cu 380A. They observed
increased subendometrial blood flow in subjects with severe dysmenorrhea and/or AUB
after controlling for the device type, age, and parity. However, the pulsatility and resistance
indices were not different in these women, leading to the conclusion that measuring these
parameters could become a prognostic factor to better evaluate the risk of developing
dysmenorrhea and/or bleeding after device insertion.

An attempt to identify factors associated with the failure of the LNG-IUS in controlling
HMB was made by Beelen et al. [128], who used data from a cohort of women aged 34 years
and older, without intracavitary pathology and without plans for future children, treated
with the device and suffering from AUB. A multivariable analysis showed younger age
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(age below 45) (adjusted RR = 1.51; 95% CI = 1.10–2.09; p = 0.012) and severe dysmenorrhea
(adjusted RR = 1.36; 95% CI = 1.01–1.82; p = 0.041) to be associated with a higher risk of
discontinuation.

11. Conclusions

Over the last quarter of a century, evidence has been accumulating showing that the
LNG-IUS, in all of its variants, represents a useful tool to combat both AUB and dysmenor-
rhea in women of all ages. Almost all published trials have reported improvements for both
conditions. Perhaps the most important mechanism of action of the LNG-IUS is attributable
to its ability to induce amenorrhea, which effectively eliminates HMB and dysmenorrhea.
While new generations of therapeutics are now becoming available, the low cost and ease
of use make the LNG-IUS very attractive, especially when contraception is also desired.
Still, for large uteri, the LNG-IUS may be less effective, and there has been limited level I
data on its efficacy in treating endometrial-polyp-induced HMB. Regardless, the LNG-IUS
is and is expected to remain, in the foreseeable future, a viable option for treating AUB and
dysmenorrhea.
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Abstract: The etonogestrel (ENG) implant is among the most effective reversible contraceptives. It can
be a good option for patients with different chronic diseases due to no clinically significant effects on
lipid metabolism or liver function. Some limitations in the use of this type of device are represented
by social and psychiatric disorders, where the easy accessibility of the device becomes a negative
feature. In these patients several cases of self-removal or damage to the device have been reported.
We report the successful insertion of the Nexplanon® device into the scapular region in a young
woman with a chronic psychiatric disorder. To verify the presence in the literature of other possible
implantation sites, we performed a systematic review of the literature on Pubmed, Google scholar
and Scopus from 2000 to 2021 using different combinations of the following terms: (Nexplanon),
(contraceptive implant), (insertion). Two manuscripts with three cases were detected. Nexplanon®

was implanted in the upper back. In all cases, there were no complications during the insertions and
the follow up demonstrated no side effects with contraceptive efficacy. Our report and review is a
further confirmation that the scapular region can become a valid insertion site, maintaining good
efficacy and safety of the subcutaneous device.

Keywords: Nexplanon; subcutaneous device; etonogestrel implant; alternative insertion; implanta-
tion site; contraceptive implant

1. Introduction

Nexplanon® is a progestin contraceptive implant placed under the skin on the inner
side of the non-dominant upper arm for long-acting reversible contraception. It contains
68 mg of ENG implant that is slowly released for three years; it is not impacted by individual
characteristics and genetic variants

The ENG implant is among the most effective reversible contraceptives available, with
efficacy as good or better than the sterilization procedures, but without the risk of invasive
surgery [1–3].

Implant contraceptives can be a good option for patients with chronic diseases because,
beyond their need for highly effective contraception, there are no clinically significant
effects on lipid metabolism or liver function. According to the criteria of eligibility of
contraception [4,5], their use is contraindicated in women with serious conditions such as
severe cirrhosis and other benign and malignant liver tumors, thromboembolic or ischemic
heart disease, suspicious vaginal bleeding, breast cancer, systemic lupus erythematosus
and anti-phospholipid positivity, or hypersensitivity to any component of the method [6].
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Other possible limitations are represented by social and psychiatric disorders, where the
easy accessibility of the device becomes a negative feature. In these patients, several cases
of self-removal or damage (breaking or bending) of the device have been reported in
the literature.

We report the successful insertion of the subcutaneous device in the scapular region in
a young woman with chronic psychiatric disorder. To verify the presence in the literature
of other possible implantation sites, we performed a systematic review of the literature on
Pubmed, Google scholar and Scopus.

2. Case

A 16-year-old girl presented to our hospital, accompanied by her mother, for a
menstrual disorder: she reported long periods of amenorrhea over the last years. The
patient suffered from borderline personality disorder with marked affective instability
and impulsivity with self-harm, which had caused multiple superficial cuts along the
forearms bilaterally and on the right thigh. The patient was on chronic lithium therapy
with poor control of psychiatric symptoms. Options were discussed and the mother, the
legal administrator, refused the intrauterine device (IUD) because of the maidenhood
status of the daughter, and the estrogen-progestogen pills due to the difficulty of ensuring
daily intake. Additionally, the vaginal ring and transdermal contraceptive patch were
inappropriate due to low adherence to treatment. For these reasons, the best option
was the insertion of the subcutaneous device, Nexplanon®. Because of the patient’s
psychiatric illness, the typical site at arm level was not recommended due to the high
risk of self-removal or damage.

The risks and benefits of the subcutaneous device were explained to the mother and
the patient, underlining that in the literature there are very few cases of alternative inser-
tion site. They gave the consent for Nexplanon® placement in a different unreachable
body site.

After skin disinfection and local anesthesia, Nexplanon® was placed in the right
scapular region without any complications (Figure 1).

At the follow-up visits (3 and 6 months after insertion), the patient reported normal-
ization of the menstrual cycle without any side effects or discomfort related to the implant
such as headaches, acne, pain, breast pain or depression. The implant remained superficial
and palpable in the same position. However, she did not seem to pay attention to the
implant and did not try to remove it.
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Figure 1. Nexplanon’s insertion site.

3. Materials and Methods

This research was approved by our Institutional Review Board (RC 08/2020).
MEDLINE (PubMed), Google Scholar and Scopus databases were searched up to De-

cember 2021. The manuscripts considered were published from 2000 up to December 2021.
Only articles in English were included in the search. The research strategy adopted

included different combinations of the following terms: (Nexplanon) AND (contraceptive
implant) AND (insertion).

For the selection of the papers, we included articles that focused on cases of alternative
sites of Nexplanon implantation. We examined in our review, the age and the history of
patients, symptoms, the medical reason for a different Nexplanon® implant, the procedure
and the follow up.

We excluded from the review studies with different topics like aberrations from
procedure for insertion and removal, and case complications such as infections, migrations,
embolism, lipoatrophy and adverse reactions.

All studies identified were examined for year, citation, title, authors, abstract and
their full texts. Duplicates were identified through manual screening performed by one
researcher and then removed. PRISMA guidelines were followed. The PRISMA flow
diagram of the selection process is provided in Figure 2. The systematic review was not
submitted to Prospero as only a limited number of case reports were found in the literature.
For the eligibility process, three authors independently screened the title and abstracts of
all non-duplicated papers and excluded those not pertinent to the topic (G.S., C.F., D.M.).
The same three authors independently reviewed the full text of papers that passed the first
screening and identified those to be included in the review. Discrepancies were resolved by
consensus. Two manuscripts were detected through the references of the works that had
been identified with the research on PubMed, Scopus and Google Scholar [7].
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Figure 2. PRISMA flow diagram.

Because this contraceptive method is cutting edge, the studies included are all case
reports. For this reason, we present the data in a descriptive manner.

4. Results

We identified, through database searching, 5042 records (n = 244 from MEDLINE;
n = 48 from Scopus; n = 4750 from Google Scholar). We removed duplicates (n = 292) and
others written in non-English (n = 15). After screening and exclusion of all records on
different topics, two manuscripts were detected as eligible in our review (Table 1).
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They report three cases of young women (two twins and another girl) that suffer
from chronic neurological diseases and psychotic symptoms, and that frequently self-inflict
lacerations on their skin. For this reason, Nexplanon® was implanted in the upper back.
Only one had it placed under general anesthesia. There were no complications during the
insertions and the follow up demonstrated no side effects with a good compliance and
contraceptive efficacy.

5. Discussion

The Nexplanon® implant is a 4 cm rod-shaped barium sulphate, containing 68 mg ENG.
Peak serum concentration (266 pg/mL) of ENG is achieved within 1 day after insertion,

suppressing ovulation, which requires only 90 or more pg/mL [10]. Bioavailability of the
ENG implant remains at nearly 100% over 2 years of use. After implant removal, serum
ENG concentrations become undetectable within 1 week [11]. The contraceptive effect is
obtained through two complementary mechanisms: the progestin inhibits the gonadotropin
secretion and ovulation, and it causes changes in cervical mucus and tubal motility that are
unfavorable to sperm migration [12].

To date, the common site of insertion is at the level of the medial face of the non-
dominant arm with local anesthesia, 8 to 10 cm above the medial epicondyle of the non-
dominant arm, 3–5 cm away from the sulcus between the biceps and triceps muscles
that contains a large neurovascular bundle [13,14]. This anatomic area is easily accessible
without important vessels and with low risk of device migration.

Complications are rare; they are reported in 0.3–1% of insertions and 0.2–1.75 of
removals [15,16]. These include infection, hematoma formation, local irritation or rash,
expulsion, and allergic reaction [17]. The implant may migrate a short distance (less than
2 cm) over time. There are two case reports of neurologic symptoms during ENG implant
insertion in the literature: nerve injury to branches of the medial antebrachial cutaneous
nerve during placement and neuropathy due to contact of the implant with the medial
antebrachial cutaneous nerve [18,19]. In rare cases, intravascular insertion may cause
migration of the implant to the pulmonary artery [20,21].

In the literature, there are very few cases of insertion in other regions (the median
supraumbilical region and medial side of the thigh have been suggested) because of the
presence of vulnerable nerves and vessels in the inner arm [8]. The scapular region is one of
the less self-accessible areas and the anatomic site is distant from neurovascular structures,
even in the case of accidental deep insertion, although it does not present a greater risk
of migration.

We report the three cases described in the literature of insertion localized at the back
and the results were good for compliance by the patient and contraceptive efficacy as
demonstrated by the estrogen levels. In these cases, including the case from our institute,
all patients shared similar diseases with psychiatric and neurological symptoms. In general,
insertion of Nexplanon® in other sites could be a good possibility in patients with social
problems (e.g., drug addiction) or with skin and neuromuscular diseases of the upper limbs.

The strength of our study is the novelty and the presentation of a very rare case (only
three others present in the literature) and the long period of time reviewed in the literature:
we analysed the cases of alternative sites of implantation of contraceptive device from
over the last 21 years. All the studies selected during the eligibility phase were further
evaluated by manual comparison of populations, study settings and authors to avoid
overlapping cases.

The limitation of our study is the retrospective nature of it and the main risk of bias is
represented by the presence of all case reports among the papers selected, due to the rarity
of this complication.

6. Conclusions

There are a significant number of psychiatric and social conditions that would benefit
from the possibility of having an effective and safe contraceptive device, not easily acces-
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sible by the user. It becomes imperative to think of an alternative insertion site in order
to meet all the needs of patients. As demonstrated by the previous cases described in the
literature, our case report is a further confirmation that the scapular region can become
a valid insertion site, because this anatomical region does not reduce the efficacy and
safety of the subcutaneous device and does not lead to an increased risk of complications.
Unfortunately, we do not know what the removal of the device will look like. For this
reason, it is necessary to carry out a study that can systematically test this anatomical region
as a possible alternative insertion site, evaluating the insertion, removal and associated
complications compared to the common site.
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Abstract: Bleeding irregularities are one of the major reasons for discontinuation of oral contraceptives
(OCs), and therefore clinicians need to set expectations during consultations. In this review we
provide an overview of bleeding data of recently marketed cyclic combined OCs (COCs) and one
progestin-only pill (POP). We evaluated data from phase 3 trials (≥12 months) used to gain regulatory
approval. Overall, each type of OC has its own specific bleeding pattern. These patterns however
were assessed by using different bleeding definitions, which hampers comparisons between products.
In COCs, the estrogen balances the effects of the progestin on the endometrium, resulting in a
regular bleeding pattern. However, this balance seems lost if a too low dose of ethinylestradiol (EE)
(e.g., 10 μg in EE/norethindrone acetate 1 mg) is used in an attempt to lower the risk of venous
thromboembolism. Replacement of EE by 17β-estradiol (E2) or E2 valerate could lead to suboptimal
bleeding profile due to destabilization of the endometrium. Replacement of EE with estetrol (E4)
15 mg in the combination with drospirenone (DRSP) 3 mg is associated with a predictable and regular
scheduled bleeding profile, while the POP containing DRSP 4 mg in a 24/4 regimen is associated
with a higher rate of unscheduled and absence of scheduled bleeding than combined products.

Keywords: oral contraceptives; bleeding pattern; ethinylestradiol; estetrol; estradiol; drospirenone;
norethindrone acetate; nomegestrol acetate; dienogest

1. Introduction

Bleeding irregularities, including absence of scheduled bleeding (withdrawal bleed-
ing), changes in volume of blood loss or duration of scheduled bleeding, and bleeding
(including spotting) on unexpected days (unscheduled bleeding), are a well-known side
effect of hormonal contraception. Such bleeding irregularities are often reported at the
start of contraceptive use, especially by first time users, and diminish or disappear after
the first three months [1,2]. However, it is one of the major reasons to discontinue oral
contraceptives [1–3]. The occurrence of bleeding irregularities depends on the type of oral
contraceptive (OC) [4] but may also result from a lack of treatment adherence, interactions
with other drugs or intercurrent illness, such as vomiting and diarrhea. Moreover, smoking
and a high body mass index (BMI) increase the likelihood of bleeding irregularities [5,6].

Hormonal contraceptives contain either estrogen plus progestin (combined oral con-
traceptives, COCs) or progestin only (progestin-only pills, POPs). While progestins are
primarily responsible for the contraceptive effect, the estrogenic component of a COC
balances the effects of the progestin on the endometrium, resulting in a regular bleeding
pattern. Currently, the majority of COCs contain the synthetic estrogen ethinylestradiol
(EE). Over the years, EE has been reduced to doses as low as 10 μg in order to lower the risk
of venous thromboembolism (VTE). Novel COCs have been introduced, replacing EE with

J. Clin. Med. 2022, 11, 4634. https://doi.org/10.3390/jcm11154634 https://www.mdpi.com/journal/jcm103
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17β-estradiol (E2), its esterified prodrug E2 valerate (E2V), or by the fetal estrogen estetrol
(E4), in an attempt to reduce the cardiovascular risk. For users of E2-containing COCs, the
VTE risk appears slightly lower compared to levonorgestrel/EE-containing products [7,8].
For the E4-containing COC, real life data on VTE risk are not yet available, but the effects
on hemostasis parameters are minimal [9].

Changes in the estrogen component of a COC, may change the stabilizing estrogenic
effect on the endometrium and may consequently affect the bleeding pattern. In 2007,
Bachmann and Korner [10] reviewed the bleeding patterns of OCs in clinical trials published
between 1986 and 2006. They highlighted the need to use standardized reporting of
bleeding patterns. Up to then, different methods were used in clinical research to analyze
the bleeding patterns associated with hormonal contraceptive use. In 1986, the World
Health Organization (WHO) published a standard with recommendations on collection and
analysis of bleeding data based on a 90-day reference period, also referred to as the Belsey
criteria [11]. The 90-day reference period defined in this standard does not distinguish
between scheduled and unscheduled bleeding, which is one of the main reasons why
these criteria were not uniformly applied [12]. In 2007, a new set of recommendations
for standardization of data collection, study design, and analysis of bleeding data was
published by Mishell et al. [13], with new definitions for bleeding parameters, including
definitions for unscheduled and scheduled bleeding (Table 1).

Since the publication of Mishell et al. [13], new OCs have entered the market. In this
review, we provide an overview of the bleeding data for recently marketed cyclic OCs.
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2. Methods

We present an overview of bleeding data from phase 3 clinical trials with four cyclic
COCs: estradiol valerate 1–3 mg/dienogest 2–3 mg (E2V/DNG Bayer Healthcare Phar-
maceuticals, Wayne, NJ, USA), EE 10 μg/norethindrone acetate 1 mg (EE/NETA Abbvie,
Chicago IL, USA), estradiol 1.5 mg/nomegestrol acetate 2.5 mg (E2/NOMAC Theramex
Paris, France), and estetrol 15 mg /drospirenone 3 mg (E4/DRSP; Estetra SRL, Liège, Bel-
gium), and of one cyclic POP: 4 mg DRSP-only (Exeltis Healthcare Madrid, Spain). The
phase 3 trials with E2/NOMAC included the internal comparator drospirenone 3 mg/EE
30 μg (EE/DRSP), in a 21/7 treatment regimen (Tables 2 and 3). Tables 2 and 3 and Figure 1
also include data from a phase 3 trial with DRSP/EE in a 24/4 treatment regimen, as a
historical reference for a 24/4 regimen, and the data of a phase 2 trial with E4/DRSP that
included E2V/DNG as an internal comparator.

For the overview, we collected bleeding data from phase 3 contraceptive trials (with a
duration of at least 12 months) that were used to gain regulatory approval. From public
assessment reports of regulatory agencies, we gathered data on the incidence of scheduled
and unscheduled bleeding per treatment cycle and on the number of bleeding days by
reference period. Public assessment reports may contain more complete and correct data, as
publications can come out before approval of the product in which final corrections are not
yet incorporated. For this reason, the use of these data can add to the quality of reviews [14].
Based on a search of the FDA/EMA and the Australian regulatory Therapeutic Goods
Administration database, we could retrieve the assessment reports of all five cyclic oral
contraceptives. In addition to the reports from regulatory agencies, we used data from
scientific publications on the individual or pooled phase 3 clinical trials. For this, we per-
formed targeted searches in PubMed to find any peer-reviewed clinical articles published
between July 2006 and April 2022 that were related to the phase 3 contraceptives trials used
to gain regulatory approval. The following search terms were used: oral contraception, oral
contraceptive, bleeding, bleeding pattern, phase 3, drospirenone, nomegestrol, dienogest,
norethindrone acetate, ethinylestradiol, estradiol, estradiol valerate, and estetrol. As search
terms such as “phase 3” and “bleeding” were not always used as keywords for the phase
3 clinical trials that were used for registration, we did not perform a systematic search, but
emphasis was placed on articles that could add useful clinical information regarding the
bleeding profile in these phase 3 contraceptive trials. In addition, any literature references
mentioned in clinicaltrials.gov register [15] related to these phase 3 clinical trials were
assessed. We found 13 publications on the phase 3 clinical trials that provided detailed
information on the bleeding profile and included those in this overview. Table 2 provides
an overview of the trials and sources (public assessment reports and scientific publications)
used in this review.
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3. Results—Overview of Bleeding Patterns of Most Recently Marketed Cyclic OCs

All phase 3 clinical trials described here, except those with E4/DRSP and DRSP-only,
started before publication of the Mishell definitions [13]. This implies that different methods
were used for the collection methods, the definition of bleeding, and the type of analyses
performed across the slected clinical trials. For all products, an expected bleeding period
is defined, and bleeding outside this period is considered to be unscheduled bleeding,
but the exact definitions of the characteristics of these periods are quite different (Table 3).
Furthermore, the definitions used for bleeding and spotting were also different. In some
trials, the use of panty liners was considered as bleeding (E4/DRSP and DRSP-only) while
in the other trials the use of panty liners was considered as spotting (Table 3).

The term bleeding was often used for the combination of all bleeding events, including
spotting, considering that spotting is a mild form of bleeding. Overall, this observed
difference in methods for the assessment of bleeding across the different oral contraceptives
means that comparisons between products should not be made, with the exception of when
two products are used in the same trial.

Figure 1 presents the incidence of scheduled bleeding, unscheduled bleeding, and
absence of scheduled bleeding by cycle for each of the different OCs displayed above each
subfigure. Although unscheduled bleeding data for Cycle 1 are included in the figure,
it should be noted that this cycle is not evaluable for unscheduled bleeding, as in some
instances, unscheduled bleeding is expected, especially in starters who initiate treatment
on their first day of menstruation.
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Figure 1. (A–H): Incidence of scheduled bleeding, unscheduled bleeding and absence of scheduled
bleeding for each OC listed above each subfigure as a function of cycles.

Footnote for Figure 1: Data included: E2V/DNG trials NCT00206583 and NCT00185289;
EE/NETA trial NCT00391807; E2/NOMAC pooled data of trials NCT00511199l and
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NCT00511199; E4/DRSP trials NCT02817828 and NCT02817841; DRSP only: pooled data
trials EudraCT 2010-021787-15, EudraCT 2011-002396-42, NCT02269241 and EudraCT
2013-002300-13; EE 20 μg/DRSP trial 303740.

Meaning of abbreviations: DRSP, drospirenone; DNG, dienogest; EE, ethinylestradiol;
E2: 17β-estradiol; E2V, E2 valerate; E4, estetrol; FDA, Food and Drug Administration;
NETA, norethindrone acetate; NOMAC, nomegestrol acetate.

3.1. E2V/DNG

E2V/DNG is the first combined oral contraceptive containing esterified estradiol,
which is globally registered (first approval 2008). In contrast to other OCs discussed in this
manuscript, E2V/DNG is a multiphasic pill containing varying dosages of the progestin
and estrogen component. Treatment cycles start with 2 days of E2V 3 mg, followed by
5 days of DNG 2 mg/E2V 2 mg, 17 days of DNG 3 mg/E2V 2 mg, 2 days of E2V 1 mg and
2 days of inactive treatment, referred to as a 2/22/2/2-day treatment regimen.

During use of E2V/DNG, scheduled bleeding was stable throughout the trial period
and occurred on average over cycles 1 to 12 in 76.5% of participants in the North American
trial [16] and in 79.7% of participants in the European trial [17] (absence of scheduled bleed-
ing 23.5% and 20.3%, respectively) (Figure 1A,B). The incidence of unscheduled bleeding
diminished from 28.8% in Cycle 2 to 11.2% in Cycle 11 for the North American trial [16]
and from 26.4% in Cycle 2 to 12.1% in Cycle 11 in the European trial [17] (Figure 1A,B).
Discontinuation rates due to bleeding-related adverse events were 2.5% in the EU trial [18]
and 5.1% in the US trial [16].

In addition to the two phase 3 trials, information on the bleeding profile of E2V/DNG
is provided in a 7-month comparative trial with a COC containing levonorgestrel 100 μg
and EE 20 μg (LNG/EE) in a 21/7 regimen [36]. The results of this trial showed that
E2V/DNG has a lower rate of scheduled bleeding (77.7% to 83.2%) compared to LNG/EE
(89.5% to 93.8%) (p < 0.001 per cycle), which may be related to the difference in treatment
regimen. The incidence of unscheduled bleeding was similar for E2V/DNG (ranging
between 10.5% and 18.6%) and LNG/EE (ranging between 9.9% and 17.1%).

3.2. EE/NETA

EE/NETA is a COC that combines NETA 1 mg with an ultra-low dose (10 μg) of the
synthetic estrogen EE in a 24/2/2-day treatment regimen. The treatment cycle of EE/NETA
starts with 24 days of NETA 1 mg/EE 10 μg, followed by 2 days of EE 10 μg and 2 days of
ferrous fumarate 75 mg. EE/NETA is registered in the US (approval 2010).

Use of EE/NETA resulted in a low incidence of scheduled bleeding, which decreased
from 43.3% in Cycle 1 to 22.8% in Cycle 12 (Figure 1C). Absence of scheduled bleeding was
reported more frequently by switchers compared to new users and by older (≥36 years)
compared to younger participants [20]. Unscheduled bleeding occurred in 52.7% of partici-
pants in Cycle 2 and decreased to 38.8% in Cycle 12 (Figure 1C). Unscheduled bleeding
tended to be higher in new users compared to switchers [20]. The percentage of participants
discontinuing treatment due to bleeding-related adverse events was 3.8% [21].

3.3. E2/NOMAC

E2/NOMAC is a COC with a 24/4-day treatment regimen, with 24 tablets containing
NOMAC 2.5 mg combined with E2 1.5 mg followed by 4 inactive tablets. E2/NOMAC is
registered in Europe (approval 2011).

In the pooled phase 3 analysis, scheduled bleeding was reported by 82.4% of partici-
pants in Cycle 2, decreasing to 68.6% in Cycle 12 (Figure 1D), which was significantly lower
compared to the reference COC EE/DRSP (ranging between 96.6% and 94.2%), an effect
that may be related to the difference in treatment regimens (24/4 vs. 21/7) [23]. Absence of
scheduled bleeding with E2/NOMAC was more common in participants aged ≥ 35 years
(odds ratio [OR] 1.36, participants with a BMI ≥ 25 kg/m2 (OR 1.47), switchers (OR 1.43),
and smokers (OR 1.25 [25]. Unscheduled bleeding incidence ranged from 15.4 to 24.1%
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over cycles 2 to 12 [23,25] (Figure 1D) and was significantly higher with E2/NOMAC com-
pared to EE/DRSP [25]. Unscheduled bleeding appeared to be more common in starters
(OR 1.38) and discontinuers (OR 1.19), but showed little association with age, BMI, and
smoking [25]. During the phase 3 trials, 3.9% of participants discontinued E2/NOMAC
use due to bleeding-related adverse events [25].

3.4. E4/DRSP

E4/DRSP is a COC containing E4, an estrogen produced in the human fetal liver [37]
and manufactured for clinical use from a plant source [38–40]. E4/DRSP has a 24/4-day
treatment regimen, with 24 tablets containing DRSP 3 mg combined with E4 15 mg (as
monohydrate) followed by 4 inactive pills. E4/DRSP is globally registered (first approval
2021) [39,40].

During use of E4/DRSP in the phase 3 trials, the occurrence of scheduled bleeding
was stable throughout the 12-month treatment period, with a regular scheduled bleeding in
more than 92% of participants in the EU/RUS trial [26] and more than 83% of participants in
the US/CAN trial [28] (Figure 1E,F). The percentage of women that reported unscheduled
bleeding/spotting during treatment decreased from 19.2% in Cycle 2 to 13–18% from Cycle
3 onwards in the EU/RUS trial and from 21.8% in Cycle 2 to 15–20% from Cycle 5 onwards
in the US/CAN trial (Figure 1E,F). The majority of unscheduled bleeding events were
qualified by participants as spotting (not needing sanitary protection). The percentage of
women that discontinued treatment due to bleeding problems was 3.4% in the EU/RUS
trial and 2.7% in the US/CAN trial [26,28].

In addition to the phase 3 trials, a 6-cycle dose-finding phase 2 trial provided informa-
tion on the bleeding pattern of E4/DRSP in comparison to E2V/DNG, which also contains
a natural estrogen [19]. Results of this trial showed that the frequencies of unscheduled
bleeding and absence of bleeding at Cycle 6 were lower with E4/DRSP (33.8% and 3.5%, re-
spectively) compared to E2V/DNG (47.8% and 27.1%, respectively) at the end of treatment,
suggesting a favorable bleeding pattern of E4/DRSP. Overall, E4/DRSP use resulted in a
predictable bleeding pattern with limited unscheduled bleeding episodes, mostly defined
as spotting.

3.5. DRSP-Only

In contrast to other available POPs that are provided as a continuous treatment, DRSP-
only has a 24/4-day treatment regimen, consisting of 24 days of treatment with DRSP 4 mg,
followed by 4 days of treatment with inactive tablets. The 24/4-day regimen DRSP-only
was designed to reduce unscheduled bleeding, as this is a major reason for discontinuing
the use of POPs. DRSP-only is globally registered (first approval 2019).

In the pooled phase 3 bleeding analysis, scheduled bleeding decreased from 81.2% in
Cycle 1 and 46.3% in Cycle 2 to 26.4% in Cycle 12, while unscheduled bleeding decreased
from 54.4% in Cycle 2 to 41.6% in Cycle 12 (Figure 1G). The number of participants dis-
continued due to bleeding irregularities was not provided for the pooled analysis but was
reported to be 4.2% in the European trial [29].

The bleeding profile of the cyclic DRSP-only was compared with a typical continuous
use of DSG-containing POP [31]. In this 9-cycle comparative phase 3 trial DRSP-only
showed less bleeding compared to DSG. The rate of discontinuation due to bleeding-related
adverse events was lower with DRSP-only (3.3%) compared to DSG (6.6%).

4. Discussion

In this review, we presented an overview of bleeding patterns of four cyclic COCs and
the only cyclic POP marketed since 2008. We used data from public assessment reports of
regulatory agencies, supplemented with data from scientific publications. In our literature
search, we found that key words for bleeding, bleeding pattern, and phase 3 clinical trials
were not uniformly applied, making it difficult to perform a systematic review. Instead, we
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chose to perform targeted searches for literature on bleeding reported during the phase
3 clinical trials of the five oral contraceptive products discussed in this review.

Overall, the more recent OCs each have their own specific bleeding pattern. It should
be emphasized that based on presented data, a comparison of the different OCs cannot
be made due to different definitions used in the trials. We therefore emphasize the impor-
tance to use uniform definitions for bleeding, spotting, and scheduled and unscheduled
bleeding. For a detailed description of cycle control, separate reporting of bleeding and
spotting episodes is recommended along with the consistent calculation of the bleeding
duration, excluding users without any bleeding episodes. New recommendations on the
standardization of bleeding data analysis has been published [41].

Three out of the four COCs contain a natural estrogenic component; E2V (E2V/DNG),
E2 (E2/NOMAC), or E4 (E4/DRSP); the fourth COC contains an ultra-low dose of syn-
thetic EE (EE/NETA 10 μg). The ultra-low dose of EE in EE/NETA is geared toward
a safer product in an attempt to lower the risk of VTE. However, lowering the dose of
EE (below 20 μg) leads to a reduced estrogenic effect on the endometrium, and a less
favorable bleeding profile [42]. This is clearly reflected by the relatively high incidence of
unscheduled bleeding and absence of scheduled bleeding in phase 3 trials with EE/NETA.
Replacement of EE by E2 results in a suboptimal bleeding pattern due to destabilization of
the endometrium. Users of E2/NOMAC experience unscheduled bleeding and absence of
scheduled bleeding, although to a lesser extent compared to EE/NETA. In phase 3 trials,
the use of E2V/DNG resulted in a more stable bleeding pattern, with a relatively high
incidence of scheduled bleeding. This high incidence is probably ameliorated by the cho-
sen definition of scheduled bleeding. For E2V/DNG, a scheduled bleeding episode was
indeed defined as the first bleeding that started not earlier than Day 21 (i.e., not more than
4 days before DNG withdrawal) and continued without interruption. No end day of the
bleeding period was defined. If no bleeding occurred until Day 20 of the next cycle, it
was assessed as absence of scheduled bleeding in the previous treatment cycle. Otherwise,
any bleeding occurring during the first 20 days of the next cycle caused the previous
cycle to be considered as a cycle with scheduled bleeding. The rather unique definition
of scheduled bleeding in studies with E2V/DNG evidently increases the proportion of
scheduled bleeding episodes and makes a comparison with other OCs using Mishell’s
criteria impossible. In phase 3 trials, the use of E4/DRSP resulted in a predictable bleeding
profile with a regular scheduled bleeding. The cyclic DRSP-only POP lacks estrogenic
activity, and in phase 3 trials, using similar evaluation criteria as E4/DRSP, this resulted in a
relatively high rate of unscheduled bleeding and absence of scheduled bleeding. In general,
however, comparisons can be hampered by the use of different bleeding definitions, making
comparisons between products impossible.

Older COCs have a 21/7-day treatment regimen, with doses of EE 30 μg, generally
resulting in a regular bleeding profile with a consistent scheduled bleeding during the
7 hormone-free days, as is observed with EE 30μg/DRSP (scheduled bleeding > 90%).
The more recent products have a 24/4-day regimen, with only 4 hormone-free days. This
affects the bleeding profile, especially with respect to the occurrence of scheduled bleeding.
Products containing a progestin with a longer half-life, such as DRSP (t1/2 ~ 30 h [43])
and NOMAC (t1/2 ~ 46 h [44]), may result in a delay of scheduled bleeding until the first
day(s) of active tablet intake of the next cycle, because the progestin levels remain high
during the first hormone-free days. It is important to note that from the user’s perspective,
the timing of the scheduled bleeding relative to tablet intake may not be an issue, as long
as it is predictable and of acceptable length, but users should be informed about this
possible delayed start of the withdrawal bleeding coinciding with the start of the next
treatment cycle.

With EE/NETA and E2/NOMAC, the incidence of scheduled bleeding decreases over
time, and at Cycle 12, only ~20% of participants using EE/NETA and ~70% of participants
using E2/NOMAC experienced a scheduled bleeding. For E2V/DNG and E4/DRSP, the
frequency of scheduled bleeding is consistent over time and appears lower with E2V/DNG
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(~80%) compared to E4/DRSP (~90%). While a withdrawal bleeding during OC use does
not represent physiological menstruation or serve a medical need, a regular monthly
bleeding may be desirable, as it reassures the user that she is not pregnant [45,46]. Women
considering the use of an OC with a low frequency of scheduled bleeding should be
counseled appropriately.

Nowadays, many types of contraception are available, which makes counselling
of potential users on the possibilities, the risks, and the potential benefits an important
factor in the prescription of contraceptives. Because bleeding irregularities are one of the
major reasons for discontinuation, potential users should receive adequate information
on the expected bleeding pattern and the risk of bleeding irregularities. The newer OCs
presented here each have their own particular bleeding pattern. Data in this review may
provide prescribers with useful information on the bleeding pattern of these OCs needed
for counselling of potential users.
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Abstract: (1) Background: Progesterone-only pills (POP) are widely used contraceptives. About 40%
of women taking these pills report vaginal bleeding/spotting; 25% find this a reason for cessation.
To date, no effective remedy has been described. We aimed to examine the therapeutic approaches
offered by health providers. (2) Methods: A prospective questionnaire-based study of women
experiencing vaginal bleeding due to POP, comparing the effectiveness of prescribed therapies.
Women were recruited through social networks, and subsequently divided into groups according to
the treatment offered: (1) POP with norethisterone (n = 36); (2) double dose POP (n = 19); (3) single
dose POP (continuing initial treatment, n = 57); and (4) different POP formula (n = 8). Women rated
bleeding quantity and frequency at four intervals, at weeks 0, 2, 4, and 6. (3) Results: Women who
added 5 mg norethisterone acetate reported a significant decrease in bleeding frequency compared
to the other groups, observed after 2, 4, and 6 weeks (p-values 0.019, 0.002, and 0.002, respectively).
Women also reported an overall decrease in combined bleeding quantity and frequency (p-values
0.028, 0.003, and 0.005, respectively). There was no difference in the rate of side effects among
groups. (4) Conclusions: Adding 5 mg norethisterone acetate (Primolut-nor) to progesterone-only
pills significantly reduces bleeding and spotting associated with POP contraception.

Keywords: norethisterone acetate; POP; progesterone-only pills; vaginal bleeding; vaginal spotting;
contraception

1. Introduction

Progesterone-only pills (POP) are widely used contraceptive agents, in particular by
lactating women [1]. A substantial proportion of POP users—up to 40%—report spotting
or irregular bleeding while on the pill [2]. Moreover, irregular bleeding and spotting are the
main reason for discontinued POP use, and reportedly 25% of users stop using hormonal
contraceptives due to irregular bleeding [3].

To resolve unscheduled bleeding associated with POP, several treatments have been
proposed. Danielsson et al., reported a decrease in bleeding patterns when using antipro-
gestogen with POPs [4], although reanalysis of their data did not reveal any efficacy [5]. A
very small study administering ethinylestradiol found no benefit [6]. Doubling the dose or
switching the type of POPs have also been proposed; however, these approaches were also
not shown to be effective [7]. Therefore, the Royal College of Obstetrics and Gynecology
(RCOG) concludes that to date there are no effective treatments for this problem [8]. In
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clinical practice, some caregivers prescribe norethisterone acetate to reduce bleeding. To
the best of our knowledge, this practice had not yet been tested.

In this study, we examine the effect of therapeutic approaches offered by health
providers to treat menstrual irregularity associated with POP via an online questionnaire.

2. Materials and Methods

Women were recruited through social networks—Facebook groups aimed toward
pregnant and lactating women, as well as the client mailing list of the Puah Institute,
Jerusalem, Israel, which is a medical-halachic institute in Israel. Eligible participants were
breastfeeding women up to six months after delivery, who experience irregular bleeding
associated to POP. Exclusion criteria were switching to combined contraceptive pills, or
failing to complete all questionnaires.

Recruited patients had been examined by their attending physician regarding medical
history, to exclude other potential causes of their complaint and determine management.

Patients completed four online questionnaires. The first questionnaire (Appendix A)
included questions about the socioeconomic status, medical background, the type of POP
used, and questions characterizing the quantity and frequency of bleeding associated with
the treatment offered to reduce irregular bleeding. This study did not include parity, and
only measured the time from last delivery.

Women who met inclusion criteria were asked to complete three more follow-up
questionnaires, two, four, and six weeks after the first one. In order to monitor bleeding
patterns over time, and to improve the participant response rate, we used a biweekly ques-
tionnaire rather than the previously used daily one [9]. As such, we prepared a biweekly
questionnaire based on existing recommendations for assessing bleeding under hormonal
contraceptives [9]. These three follow-up questionnaires were identical (Appendix A) and
asked women to rate the quantity and frequency of bleeding, as well as side effects of the
treatment. The quantity of bleeding was measured using a five-point Likert scale, while the
frequency was measured on a seven-point Likert scale, as detailed in Appendix A. Before
statistical analysis, we translated both measurements to a scale of 10 [10].

This study was approved by the Ethics Committee of the Institutional Review Board
(IRB permit 3.11.19) of Bar-Ilan University and was conducted between March 2019 and
March 2020 in Israel.

Participants reported four treatments prescribed by their gynecologists to treat men-
strual irregularity; they were categorized to four groups based on these responses:

(1) single dose POP (control, n = 57), (2) double dose POP (n = 19), (3) different POP
formulation (n = 8), and (4) POP with norethisterone (n = 36). Women who received
norethisterone were asked to stop treatment for 5 days, prior to adding norethisterone
(Primolut-nor, 5 mg) in combination with POP.

Statistical Analysis

To examine the effects of different treatments on bleeding patterns, we calculated
the difference in the quantity and frequency of bleeding between the initial questionnaire
and the three follow-up questionnaires, for each participant individually. In addition,
we defined a variable combining frequency and quantity (with each variable weighted
equally). Data analysis was carried out after translating the five- and seven-point Likert
scale responses to a ten-point scale, according to orderly transformations [10].

We compared categorical variables using Chi-square or Fisher exact tests, according to
the distribution of expected frequencies. According to the variable distribution and sample
size, relationships between quantitative/ordinal variables were analyzed by Pearson or
Spearman tests.

Differences between study groups were examined by t-test or by analysis of variance
(ANOVA). If the ANOVA tests were statistically significant, we performed a multiple
comparison applying the Benjamini–Hochberg procedure to control the false discovery rate
(FDR) at a level of alpha = 0.05. Differences in ordinal variables were analyzed by Mann–
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Whitney or Kruskal–Wallis tests. Friedman test was performed to analyze the differences
in bleeding rates between different questionnaires.

Statistical analysis was performed using the SPSS program, version 25.0. Statistical
significance was determined as p < 0.05, and all tests were two-tailed. If the results of the
parametric or asymmetric variance analysis tests were statistically significant, Bonferroni’s
correction for multiple analyses was applied to control Type-I error.

3. Results

3.1. Demographics and Baseline Characteristics

The first questionnaire was answered by 174 patients. Excluded cases comprised 43
who did not complete all the questionnaires (37 failed to complete one questionnaire, 6
failed to complete two or more), five who reported no bleeding or spotting, and six who
were using other forms of contraception concomitantly with POP.

Thus, a total of 120 women were included in the study. The vast majority of women
(77%) reported use of Desogestrel 0.075 mg (Diamilla, Fominic, and Cerazette), while 23%
reported use of Levonorgestrel 30 mcg (Microlut).

Women reported four different prescription treatments to treat menstrual irregularity
and bleeding: (1) adding 5 mg norethisterone acetate (Primolut-Nor) after a five-day pause
in taking the POP (n = 36), (2) doubling the POP dose (n = 19), (3) continuing using POP as
before (n = 57), and (4) changing to another formulation of POP (n = 8).

The demographic and baseline characteristics of women taking each of these treat-
ments were similar statistically, and their ages ranged from 20 to 44 years (Table 1). Notably,
only eight women changed the POPs to another brand, which was a relatively small group
compared to the other treatment groups, and disrupted the statistical comparison. As a
result, this small group of women was omitted from our data analysis.

Table 1. Baseline demographic and obstetric characteristics of the study participants.

Group 1
Norethisterone Acetate

Group 2
Doubling Dose

Group 3 No
Change

Group 4
Switching Type

p-Value

N 36 19 57 8

POP TYPE

Desogestrel 29 14 42 8
0.18

Levonorgestrel 7 5 15 0

AGE

Mean ± SD 28 ± 5 26 ± 5 27 ± 5 28 ± 5 0.45

EDUCATION

Non-academic 3 1 5 3
0.21

Academic 32 13 52 5

DELIVERY

Vaginal delivery 34 16 52 5
0.12

Cesarean section 2 3 5 3

BREASTFEEDING

Full 31 15 52 7
0.58

Partial 5 4 5 1

3.2. Treatment Response

Women who added 5 mg of norethisterone acetate to POP contraception reported a
significant reduction in the frequency of bleeding compared to the other treatment groups
after 2, 4, and 6 weeks of treatment (Table 2). In addition, these women reported more
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days of bleeding prior to treatment, emphasizing the results. This reduction in bleeding
frequency was particularly pronounced in the comparison between women that added
norethisterone acetate (group 1) and those who used a single dose POP (group 3, control).

Table 2. Comparison of bleeding frequency (mean ± SD).

Group 1 Adding
Norethisterone Acetate

Group 2
Doubling Dose

Group 3 No
Change

p-Value *

Bleeding frequency at baseline (first
questionnaire) on a scale of 10 X 3.7 (±0.8) 3.2 (±1.3) 2.6 (±1.5) 0.001 1

Difference from
baseline to:

2 weeks 7.0 (±4.3) 4.6 (±4.5) 5.2 (±4.1) 0.019 2

4 weeks 8 (±3.78) 4.4 (±4.6) 4.8 (±4.8) 0.004 3

6 weeks 7.9 (±3.17) 5.4 (±4.5) 4.8 (±4.2) 0.002 4

X Data analysis was conducted by correcting the five-and seven-point Likert scale responses to a ten-point
scale of infrequency. * p value by Kruskal–Wallis (First questionnaire) and by one-way ANOVA (Subsequent
questionnaires). 1 A significant difference between groups 1 and 3 (p = 0.001). 2 A significant difference between
groups 1 and 3 (p = 0.019). 3 A significant difference between groups 1 and 3 (p = 0.004), and also between groups
1 and 2 (p = 0.0021). 4 A significant difference between groups 1 and 3 (p = 0.002).

In addition, adding norethisterone acetate resulted in a greater reduction in bleeding
quantity, measured as the change in bleeding quantity between the first and the three
subsequent questionnaires. Inconclusively, however, the comparison between different
treatments was not statistically significant (Table 3).

Table 3. Comparison of bleeding quantity (mean ± SD).

Group 1 Adding
Norethisterone Acetate

Group 2 Doubling
the Dose

Group 3 No
Change

p-Value *

Bleeding Quantity at baseline
(questionnaire 1) on a scale of 10 X 4.3 ± 1.7 1.6 ± 4.1 4.0 ± 1.6 0.703 1

Difference from
baseline to:

2 weeks 5.97 ± 3.39 3.75 ± 4.65 5.03 ± 3.25 0.294 2

4 weeks 6.57 ± 3.33 4.35 ± 4.99 5.19 ± 3.56 0.091 3

6 weeks 6.72 ± 2.86 5.39 ± 4.66 5.52 ± 3.29 0.246 4

X Data analysis was conducted by correcting the five-and seven-point Likert scale responses to a ten-point scale
of inverse quantity. * p value by Kruskal–Wallis (First questionnaire) and by one-way ANOVA (Subsequent
questionnaires). 1 Insignificant difference between groups 1 and 3 (p = 0.703). 2 Insignificant difference between
groups 1 and 3 (p = 0.294). 3 Insignificant difference between groups 1 and 3 (p = 0.094). 4 Insignificant difference
between groups 1 and 3 (p = 0.246).

A variable combining frequency and quantity of bleeding (with each variable weighted
equally) also decreased when norethisterone acetate was prescribed, as compared to the
other groups (Table 4). Notably, the reduction was statistically significant at each subsequent
follow-up.

Table 5 shows side effects as reported by women in the fourth questionnaire, 6 weeks
after starting the treatment. We found no significant difference in side effects throughout
the study. Furthermore, participants were asked directly about the impact of the treatment
on breastfeeding, and here also no significant difference was reported.
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Table 4. Comparison of combined frequency and quantity.

Group 1 Adding
Norethisterone Acetate

Group 2 Doubling
the Dose

Group 3
No Change

p-Value *

Combined frequency and quantity at
baseline (questionnaire 1) on a scale of 10 X 8.17 ± 2.07 7.37 ± 2.11 6.60 ± 2.34 0.122 1

Difference from
baseline to:

2 weeks 6.49 ± 3.49 4.63 ± 3.61 4.52 ± 3.51 0.028 2

4 weeks 7.29 ± 3.25 4.40 ± 4.28 4.90 ± 3.39 0.003 3

6 weeks 7.33 ± 2.59 5.42 ± 3.97 5.09 ± 2.88 0.005 4

X Data analysis was conducted by correcting the five-and seven-point Likert scale responses to a ten-point scale
of inverse quantity. * p value by Kruskal–Wallis (First questionnaire) and by one-way ANOVA (Subsequent
questionnaires). 1 Significant difference between groups 1 and 3 (p = 0.028). 2 Significant difference between
groups 1 and 3 (p = 0.003). 3 Significant difference between groups 1 and 3 (p = 0.005). 4 Insignificant difference
between groups 1 and 3 (p = 0.246).

Table 5. Side effects at six weeks.

Group 1
Norethisterone

Acetate 5 mg

Group 2
Doubling Dose

Group 3 No
Change

Group 4
Switching Type

p-Value

No adverse effect 26 (77%) 14 (82%) 39 (85%) 5 (83%)

0.198Decreased libido 4 (12%) 0 (0%) 2 (4%) 0 (0%)

Headache/abdominal
pain/dizziness

0 (0%) 0 (0%) 1 (2%) 0 (0%)

Mood
swings/depression/fatigue

3 (9%) 2 (12%) 2 (4%) 1 (17%)

No change in
breastfeeding

25 (73%) 12 (70%) 43 (94%) 5 (83%)
0.083

Decreased in breastfeeding 8 (24%) 3 (18%) 3 (6%) 1 (17%)

Stopped breastfeeding 1 (3%) 2 (11%) 0 (0%) 0 (0%)

4. Discussion

Our study focused on resolving vaginal bleeding and spotting through the use of POP.
Adding norethisterone acetate to POP after a five-day pause in taking the POP led to a
reduction in bleeding, as compared to single and double POP doses. Women who used
norethisterone acetate did not report any additional side effects.

We are aware of only three previous studies which examined treatments for vaginal
bleeding caused by POP use. The largest and most recent of these [4] included 103 women
and examined the addition of antiprogesterone (Org 31,710) vs. placebo once every 28 days.
The authors found improvement in the bleeding profile; nonetheless, women continued to
bleed every month, and the effectiveness of the treatment decreased over time. Notably,
Org 31,710 is currently not marketed, and a reanalysis of the data showed no benefit [5].
The treatment, though effective, was based on a small cohort (20 women in the intervention
group, both POP and IUD users), and required prolonged treatment (20 continuous days
every month). Another study [6] examined 50 μg ethinylestradiol for 7 days vs. placebo.
The cohort included only 12 women and the investigators found no benefit using this
treatment. Indeed, the RCOG [7] indicates a lack of evidence for an effective treatment of
bleeding in women using POP.

Few other studies have examined the effectiveness of different treatments on long term
POP contraceptives, including injection of depot medroxyprogesterone acetate, subdermal
etonogestrel, as well as levonorgestrel implants and intrauterine devices [5,11]. Treatments
used were mifepristone, tranexamic acid, and NSAIDs, with conflicting results. We did not
find studies that examined these treatments on POP users. In addition, these studies do
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not necessarily apply to POP, since other contraceptives were based on different progestin
types and have different mechanisms of action.

As a potential limitation to this study, the mechanism of action of norethisterone ac-
etate is not well understood. We hypothesize that its effect is based on its partial metabolism
to ethinylestradiol in vivo. This metabolism was first reported in 1960 by Breuer and col-
leagues [12], who detected ethinylestradiol in the urine of women receiving norethisterone.
Supporting evidence was provided by later in vitro studies in human placental microsomes,
in homogenate of human liver, and in human hepatocytes [13–15]. Another study has
examined the metabolism of norethisterone acetate and found that its metabolites bind to
the human estrogen receptors [16].

Additionally, while the majority of women in this study received desogestrel, about
one-quarter received levonorgestrel. We did not control for this variation in proges-
terone formulation.

Further studies in humans have attempted to estimate the conversion ratio of norethis-
terone acetate to ethinylestradiol. One study in 24 postmenopausal women who received
norethisterone acetate 5 or 10 mg every morning found that every 5 mg of oral norethis-
terone acetate (one pill of Primolut-Nor) is equivalent to 28.1 ± 7.1 μg ethinylestradiol, and
10 mg norethisterone acetate is equivalent to 62.4 ± 18.6 μg ethinylestradiol [17]. In another
study of 20 premenopausal women who received 10, 20, or 40 mg of norethisterone acetate
daily for 7 days in the early follicular phase, the authors estimated the conversion ratio to
be between 0.2% and 0.33%, which means that every 5 mg of oral norethisterone acetate is
equivalent to 7.5 μg ethinylestradiol [18].

We hypothesize that the metabolite ethinylestradiol may have a beneficial effect on
vaginal bleeding. It is well-known that exogenous estrogen may aid in tissue repair and
stabilization of the endometrial lining [11]. It is thus plausible that norethindrone acetate
works similarly in reducing bleeding. As mentioned above, the study that examined
ethinylestradiol to treat vaginal bleeding due to POP showed no significant benefit [6].
Nevertheless, this might be due to the different dosage and the very small cohort of
12 women.

It is important to note that use of norethisterone acetate, which metabolizes into
ethinylestradiol, warrants caution, especially in women with increased risk for thromboem-
bolism or with other contraindications to exogenous estrogen [19].

Additionally, the conversion into ethinyl estradiol raises the question of prescribing
combined oral contraception to breastfeeding women, which is a controversial issue [20,21].
We note that there are inconsistent data about the hormonal effects on milk quality and
quantity, and about the passage of hormones to the infant. As a result, major organizations
have adopted different recommendations: the WHO [22] and the RCOG [23] advise de-
laying use of combined oral contraceptives until 6 months postpartum for women who
are primarily breastfeeding. In contrast, the CDC [24] allows the initiation of estrogen-
containing contraceptive methods 6 weeks postpartum. Adding norethindrone to POP
reportedly does not adversely affect the composition or the production of milk [25], and the
passage of norethisterone acetate into nursing infants is expected to be minimal. It is likely
that norethisterone acetate is also safe during lactation, although the manufacturer recom-
mends cautionary use. In our study, we did not find more side effects on breastfeeding
with norethisterone acetate compared to the other groups.

To the best of our knowledge, this is the first study to describe an effective treatment
for unscheduled intermittent vaginal bleeding with POP. This is also the first report of
norethisterone acetate to treat irregular bleeding during POP use. Our findings provide
a useful strategy to reduce the bleeding profile of POP users. Since one of the main
reasons for discontinuing POP is irregular bleeding and spotting, our findings may improve
compliance and continuation rates, as well as patient satisfaction with POP.

Despite these encouraging results, this study has several limitations. First, this study
is observational, and thus there might be a bias in the assigned groups and in the initial
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characteristics of women who added norethindrone acetate. Second, we used nonvali-
dated questionnaires.

To further confirm our results, additional studies may be required; for example, a
prospective study to assess the effectiveness of norethindrone acetate compared to placebo
and other treatments mentioned (e.g., mifepristone, tranexamic acid, and NSAIDs), as well
as basic research to understand the exact mechanism of action of norethisterone acetate in
reducing vaginal bleeding with POPs.

5. Conclusions

For women suffering from irregular vaginal bleeding associated with POP use, adding
5 mg norethisterone acetate (Primolut-Nor) after a five-day pause in taking the POP
effectively reduces bleeding, without additional side effects.
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Appendix A

The questionnaires
The first questionnaire

• Age
• Occupation
• Education

Elementary school
High school
Academic

• Date of last delivery
• Vaginal delivery or cesarean section
• How many weeks after delivery did your vaginal bleeding stop?
• Partial breastfeeding or full breastfeeding
• Type of pill:

Diamilla, Fominic, Cerazette, Microlut, other

• Amount of bleeding (Two weeks after the first pill)

0. No vaginal bleeding
1. Very light spotting
2. Spotting up to 2 cm a day
3. Spotting up to a quarter of a pantyliners a day
4. Spotting between a quarter of a pantyliner and a pad a day.
5. Less than a period
6. A period or more

• How many days after first pill did the bleeding start?
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• Frequency of bleeding (Two weeks after the first pill)

0. No vaginal bleeding
1. Less than once a week
2. Up to four times a week
3. Once a day
4. Multiple times a day

• What treatment did your doctor offer?

The follow-up questionnaire (questionnaires 2–4)

• Amount of bleeding 2/4/6 weeks after starting treatment:

0. No vaginal bleeding
1. Very light spotting
2. Spotting up to 2 cm a day
3. Spotting up to a quarter of a pantyliners a day
4. Spotting between a quarter of a pantyliner and a pad a day.
5. Less than a period
6. A period or more

• Frequency of bleeding 2/4/6 weeks after starting treatment:

0. No vaginal bleeding
1. Less than once a week
2. Up to four times a week
3. Once a day
4. Multiple times a day

• Did you have side effects because of the treatment? If so, please describe them.
• Did the treatment affect breastfeeding? If so, please elaborate.
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Abstract: Estetrol (E4) is a natural estrogenic steroid that is normally produced by human fetal liver.
Recent research has demonstrated that it is a potent, orally bioavailable, natural selective estrogen
receptor modulator; it has a moderate affinity for both human estrogen receptor alpha (ERα) and
ERβ, with a preference for ERα. Clinical studies have demonstrated possible use as an estrogen
in combined oral contraceptives (COC). COCs containing E4 and drospirenone (DRSP) showed
a high acceptability, tolerability, and user satisfaction also when compared to COCs containing
ethinylestradiol (EE). E4/DRSP effectively inhibits ovulation, with a similar effect on endometrium
thickness than that of EE-containing COCs. Low doses (15 mg) of E4 with DRSP (3 mg) showed
promising results in term of bleeding pattern and cycle control, also when compared to other COCs
containing synthetic estrogens. Moreover, the association has limited effects on serum lipids, liver,
SHBG levels, and carbohydrate metabolism. This combination also could drive a lower risk of venous
thromboembolism than EE-containing COCs. In this review, we will summarize the actual knowledge
about the new E4-containing contraceptive. Further large-scale studies in the full target population
are needed to provide more insights into the cardiovascular safety profile and user satisfaction of
E4/DRSP.

Keywords: combined hormonal contraception; estetrol; metabolism; SHBG; cycle control; hemostasis

1. Introduction

Estetrol (E4) is a human natural estrogen which was discovered in 1965 in urines of
pregnant women [1,2]. It is only produced during human pregnancy and it reaches the
maternal circulation through the placenta [3,4]. Human maternal plasma levels increase
during pregnancy, reaching high concentrations towards the end of gestation (≥1 ng/mL).
Fetal plasma levels have been reported to be nearly 20 times higher than maternal plasma
levels at parturition [5]. After delivery, blood levels of E4 become rapidly undetectable [6,7].
It is of interest that E4 is not produced by other species tested so far (mice, rat, and rabbit).
The role as a marker of fetal health have been studied for many years but no correlation
was found [7,8]. Even now the physiological significance of E4 in pregnancy is unknown.

In this review we summarize the actual knowledge about E4, focusing the attention
on its new application for hormonal contraception.

2. Biosynthesis and Pharmacological Properties

Its chemical structure is the 15-hydroxyethryol or the oestra-1,3,5(10)-trien-3,15-16,17-
tethrol: the molecule has 4-OH groups, so it’s also called with the name E4 (Figure 1).

E4 is synthesized during pregnancy from estradiol (E2) and estriol (E3) by two fetal
liver enzymes through hydroxylation. These two enzymes are 15α and 16α-hydroxylase and
they are expressed only during fetal age [4].

E4 is extensively metabolized or inactivated by human hepatocytes in vitro, producing
metabolites by direct glucuronidation of the D-ring and direct sulfation at an unconfirmed
site. E4 is mainly excreted in the urine rather than through the biliary route, and it is the
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terminal product of its own pathway: there are not secondary reactions that could produce
E3, E2, or estrone (E1) [9,10].

Figure 1. Molecular structure of different estrogens. Created with BioRender.com (4 September 2021).

E4 displays moderate protein binding (close to 50%) in human plasma. E4 does
not bind to human sex hormone-binding globulin (SHBG) [11]. It is equally distributed
between plasma and blood cells in human blood. E4 has a high oral bioavailability (90%)
and an important long half-life in humans, with an average of 28–32 h half-life, which is
about two-fold longer than E2 [9]. In contrast to E2, E4 does not show clinically relevant
inhibiting or inducing interactions with cytochrome P450 liver enzymes or with other
molecules [11,12].

In the 1970s and 1980s different studies demonstrated that E4 has a weaker estrogenic
activity than E2, E3, and tamoxifen: this activity has been shown in uterus [5,7,8]. In fact,
study shows that E4 has a low to moderate affinity for both human estrogen receptor
α (ERα) and β (ERβ) with a 4/5-fold preference for ERα [10]. Based on this relatively
low receptor binding affinity compared to E2, E4 was originally thought to be a weak
estrogen [12,13].

Recent studies indicate that E4 is an estrogen with a distinctive profile of ERα activa-
tion. E4 activates the nuclear ERα, but it is an antagonist of the membrane ERα, in contrast
to other estrogens [14–16]. Based on its pharmacological profile, E4 can be classified as the
first Natural Estrogen with Selective Action in Tissues (NEST) [17]. NEST activities of E4
are the consequence of its unique dual role.

Effects on Different Tissues

E4 may display different effects on different tissues due to its agonist or antagonist
activity on ERs.

In well validated and predictive rat models, E4 behaves as an estrogen agonist in
all tissues investigated, i.e., bone, vagina, myometrium, endometrium, and brain, and it
is effective in inhibiting ovulation by reducing follicle stimulating hormone (FSH) and
luteinizing hormone (LH) plasma concentrations [8,18,19]. A study reported a beneficial
effect of E4 on bone, through the analysis of different markers like: bone mineral density
(BMD), mineralization of vertebral bodies from L3 to L5, strength against biomechanical
damages and level of serum osteocalcin [18]. Another set of study was done on CNS,
suggesting a neuroprotective role of E4 [19,20]. It was observed that in ovariectomized
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rats treated with E4 the expression of allopregnanolone and β-endorphin in serum was
increased and different cerebral areas like frontal cortex, hippocampus, and pituitary gland
were induced. The expression of those neurosteroids are reduced when E4 and E2 are
given together [19,20].

Most beneficial effects of E4 on the vascular system have been ascribed to the ac-
tivation of the membrane ERα of vascular endothelial cells, including enhancement of
nitric oxide (NO) production, vasodilation, and prevention of atherosclerosis, of neointimal
proliferation, and of hypertension [8].

On breast tumor tissue it acts as an estrogen antagonist in the presence of E2 [21,22].
The estrogen-antagonistic effect of E4 in the breast has been further supported by a recent
pre-clinical study that has been performed in women with breast cancer, finding that E4
reduces breast cancer cells proliferation [21,23–26]. These features could suggest a future
role of E4 as a selective estrogen receptor modulator (SERM), but with less adverse effect
than tamoxifen (hot flushes, nausea, hypertension, thromboembolic events, endometrial
hyperplasia) [24,27,28]. However, in 2008 a study showed that E4 has a weak proliferative
activity on mammary tumoral MCF-7 cells [27] and surprisingly it acts as an estrogen
antagonist on rat breast DMBA model cells, where it prevents the development of new
breast tumors and stimulates the regression of pre-existing ones [28,29].

Some of the principal physiological role and properties of E4 on different tissues like
bone, uterus, vagina, breast, CNS, and ovaries are shown in Table 1.

Table 1. Effects of estetrol on the estrogen receptor α (ERα) and β (ERβ) on different tissues: brain,
bone, female genital system, and breast.

 

Low affinity for estrogen receptors [12,13]
Higher affinity for ERα than ERβ [10]

A natural SERM [24,27,28]

Neuroprotective effects [19,20]
Inhibition of LH and FSH secretion [8,18,19]

 

Prevention of bone demineralization [18]
Increase bone mineral density [18]

 

Inhibition of ovulation [30]
Uterine growth and epithelial proliferation

[16,31,32]

 

Less known
Estrogenic and anti-estrogenic effects on

horizontal migration and matrix invasion of
ER+ T47-D [19,30,33]

These features are very important because they mean that E4 could be a useful and
safe molecule in hormonal therapy. In this field, an important application of E4 is for
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combined oral contraceptives (COCs). It holds promises for the safety and tolerability of
COCs containing E4.

3. New Combined Hormonal Contraception with Estetrol

COCs traditionally contain an estrogen and a progestin component. Estrogens are
useful to stabilize the endometrium, to regulate menstrual bleeding and to reduce follicle
development. The most used estrogen is ethinylestradiol (EE), variously combined with
different progestins, but it has an impact on liver function and endothelium that can
produce rare cases of venous or arterial thrombotic complications. Since 2009 COCs
containing E2 has been developed to reduce this effect. E4 may represent another valid
option for COCs, with many advantages linked to its dual effect on receptors.

3.1. Ovulation and Cycle Control: How to Reach the Best Patients’ Satisfaction

The ovulation inhibitory potency of E4 was first studied in preclinical models, followed
by clinical trials in women (Table 2).

Coelingh Bennink et al. in 2008 [30] studied the effectiveness of E4 as an ovulation
inhibitor in regularly cycling rats compared to EE. Rats were treated orally twice daily for
four consecutive days with E4 (0.03, 0.1, 0.3, 1.0, or 3.0 mg/kg), EE (0.0003, 0.001, 0.003,
0.01, or 0.03 mg/kg) or vehicle control. Ovulation was significantly inhibited with a dose of
0.3 mg/kg of E4 twice daily and above and with 0.03 mg/kg of EE twice daily. In a second
experiment they also administered 2.0 mg/kg of E4 once daily or divided in two doses of
1.0 mg/kg: this second option was able to inhibit ovulation in all treated rats, while the
single-dose administration acted in half of them. EE resulted to be 18 times more potent
than E4 [30].

The ability to suppress LH and FSH production in female humans was studied in early
post-menopause women. E4 showed a profound central inhibitory and dose dependent
effect on LH and FSH in post-menopause women [33]. After a single-dose administration,
a clear dose-dependent inhibition of LH levels and a profound inhibition of FSH levels
over 48 h after 100 mg of E4 (lasting over 7 days) was observed [9].

A phase II dose-finding pilot study evaluated the efficacy of different dosages of E4
combined with levonorgestrel (LNG) or drospirenone (DRSP) in suppressing the pituitary-
ovarian axis and ovulation in healthy premenopausal women [31]. E4 combined with DRSP
(5 or 10 mg E4 + 3 mg DRSP) or LNG (5, 10 or 20 mg E4 + 0.15 mg LNG) in a 24/4-day
regimen was compared to EE 20 mcg + 3 mg DRSP, all of them administered for three
consecutive cycles. The highest suppression of ovarian activity was observed in the 20 mg
E4/LNG group and was very similar to that observed with EE/DRSP. However, there were
no ovulations during the treatment cycles in all treatment groups, showing the efficacy
of all the combinations of E4. Endometrial thickness was also reduced similarly during
treatment in all treatment groups.

The first post-treatment ovulation occurred approximately 17 days after the last
treatment day in the E4/DRSP groups, and 21 days after the last active treatment in the
E4/LNG and EE/DRSP groups: this period was comparable to the duration of a normal
follicular phase, confirming adequate ovarian suppression during treatment. In conclusion,
a dosage above 10 mg/day of E4 with DRSP or LNG demonstrated to be a promising
combination for contraception [31].

132



J. Clin. Med. 2021, 10, 5625

T
a

b
le

2
.

Ph
as

e
II

an
d

ph
as

e
II

Is
tu

di
es

ab
ou

tn
ew

es
te

tr
ol

(E
4)

-c
on

ta
in

in
g

co
m

bi
ne

d
or

al
co

nt
ra

ce
pt

iv
es

(C
O

C
s)

ar
e

su
m

m
ar

iz
ed

.S
tu

di
es

ar
e

di
vi

de
d

ac
co

rd
in

g
to

th
e

ou
tc

om
es

st
ud

ie
d.

O
u

tc
o

m
e

s.
S

tu
d

y
E

4
C

o
m

b
in

a
ti

o
n

s
T

e
st

e
d

C
o

m
p

a
ra

to
rs

R
e

su
lt

s

O
vu

la
ti

on
in

hi
bi

ti
on

an
d

cy
cl

e
co

nt
ro

l

Ph
as

e
II

D
ui

jk
er

s
et

al
.,

20
15

[3
1]

5
or

10
m

g
E4

+
3

m
g

D
R

SP
5,

10
,o

r
20

m
g

E4
+

0.
15

m
g

LN
G

24
+

4
re

gi
m

en

0.
02

m
g

EE
+

3
m

g
D

R
SP

24
+

4
re

gi
m

en

N
o

ov
ul

at
io

n
in

an
y

tr
ea

tm
en

tg
ro

up
.

O
va

ri
an

ac
ti

vi
ty

in
hi

bi
ti

on
pr

op
or

ti
on

al
to

E4
do

sa
ge

(2
0

m
g

E4
/L

N
G

lik
e

EE
/D

R
SP

)
En

do
m

et
ri

al
th

ic
kn

es
s

si
m

ila
rl

y
su

pp
re

ss
ed

in
al

lg
ro

up
s

Po
st

-t
re

at
m

en
to

vu
la

ti
on

oc
cu

rr
ed

in
al

lp
at

ie
nt

s
in

th
e

fir
st

m
on

th
.

Ph
as

e
II

A
pt

er
et

al
.,

20
16

[3
2]

15
or

20
m

g
E4

+
3

m
g

D
R

SP
15

or
20

m
g

E4
+

0.
15

m
g

LN
G

24
+

4
re

gi
m

en

4-
ph

as
ic

co
m

m
er

ci
al

pa
ck

ag
in

g
of

E2
V

/D
N

G
26

+
2

re
gi

m
en

Lo
w

es
tf

re
qu

en
cy

of
un

sc
he

du
le

d
bl

ee
di

ng
an

d/
or

sp
ot

ti
ng

an
d

ab
se

nc
e

of
w

it
hd

ra
w

al
bl

ee
di

ng
in

th
e

15
m

g
E4

/D
R

SP
gr

ou
p

Ph
as

e
II

I
G

em
ze

ll-
D

an
ie

ls
so

n
et

al
.,

20
21

[3
4]

15
m

g
E4

+
3

m
g

D
R

SP
24

+
4

re
gi

m
en

/

M
et

ho
d-

fa
ilu

re
PI

:0
.2

9
pr

eg
na

nc
ie

s/
10

0
w

om
an

-y
ea

rs
Sc

he
du

le
d

bl
ee

di
ng

oc
cu

rr
ed

in
91

.9
–9

4.
4%

of
w

om
en

pe
r

cy
cl

e
U

ns
ch

ed
ul

ed
bl

ee
di

ng
/s

po
tt

in
g

ep
is

od
es

de
cr

ea
se

d
in

th
e

fir
st

6
cy

cl
es

an
d

re
m

ai
ne

d
st

ab
le

th
er

ea
ft

er
(<

16
%

)

Ph
as

e
II

I
C

re
in

in
et

al
.,

20
21

[3
5]

15
m

g
E4

+
3

m
g

D
R

SP
24

+
4

re
gi

m
en

/

M
et

ho
d-

fa
ilu

re
PI

in
16

–3
5

ye
ar

s
ol

d
w

om
en

:
1.

43
pr

eg
na

nc
ie

s/
10

0
w

om
an

-y
ea

rs
Sc

he
du

le
d

bl
ee

di
ng

oc
cu

rr
ed

in
82

.9
to

87
.0

%
of

w
om

en
pe

r
cy

cl
e

U
ns

ch
ed

ul
ed

bl
ee

di
ng

de
cr

ea
se

d
in

th
e

fir
st

4
cy

cl
es

an
d

re
m

ai
ne

d
st

ab
le

th
er

ea
ft

er
(1

5.
5%

to
19

.2
%

)

Tr
ea

tm
en

t
sa

ti
sf

ac
ti

on
Ph

as
e

II
A

pt
er

et
al

.,
20

17
[3

6]

15
or

20
m

g
E4

+
3

m
g

D
R

SP
15

or
20

m
g

E4
+

0.
15

m
g

LN
G

24
+

4
re

gi
m

en

4-
ph

as
ic

co
m

m
er

ci
al

pa
ck

ag
in

g
of

E2
V

/D
N

G
26

+
2

re
gi

m
en

Th
e

la
rg

es
tp

ro
po

rt
io

n
of

tr
ea

tm
en

ts
at

is
fa

ct
io

n
in

th
e

15
m

g
E4

/D
R

SP
gr

ou
p;

th
e

lo
w

es
ti

n
th

e
15

m
g/

LN
G

gr
ou

p
W

el
l-

be
in

g
w

it
h

E4
/D

R
SP

:b
et

te
r

th
an

w
it

h
E4

/L
N

G
Pr

op
or

ti
on

of
w

om
en

w
it

h
a

2
kg

or
m

or
e

w
ei

gh
tl

os
s:

th
e

hi
gh

es
tw

it
h

15
m

g
E4

/D
R

SP

H
em

os
ta

ti
c

ef
fe

ct

Ph
as

e
II

K
lu

ft
et

al
.,

20
17

[3
7]

5
or

10
m

g
E4

+
3

m
g

D
R

SP
24

+
4

re
gi

m
en

0.
02

m
g

EE
+

3
m

g
D

R
SP

24
+

4
re

gi
m

en

E4
/D

R
SP

no
or

m
in

or
ef

fe
ct

on
m

ar
ke

rs
of

co
ag

ul
at

io
n

in
hi

bi
ti

on
;t

he
y

w
er

e
re

du
ce

d
by

EE
/D

R
SP

th
us

pr
om

ot
in

g
co

ag
ul

at
io

n
E4

/D
R

SP
di

d
no

ti
nc

re
as

e
D

-d
im

er
le

ve
ls

,u
nl

ik
e

EE
/D

R
SP

Ph
as

e
II

D
ou

xfi
ls

et
al

.,
20

20
[3

8]

15
m

g
E4

+
3

m
g

D
R

SP
24

+
4

re
gi

m
en

0.
02

m
g

EE
+

3
m

g
D

R
SP

24
+

4
re

gi
m

en
0.

03
m

g
EE

+
0.

15
m

g
LN

G
21

+
7

re
gi

m
en

C
ha

ng
es

in
he

m
os

ta
si

s
pa

ra
m

et
er

s
af

te
r

tr
ea

tm
en

tw
it

h
6

cy
cl

es
of

E4
/D

R
SP

w
er

e
sm

al
le

r
or

lik
e

th
os

e
ob

se
rv

ed
fo

r
EE

/L
N

G
Si

m
ila

r,
bu

tm
or

e
pr

on
ou

nc
ed

ch
an

ge
s

w
er

e
al

so
ob

se
rv

ed
ve

rs
us

EE
/D

R
SP

133



J. Clin. Med. 2021, 10, 5625

T
a

b
le

2
.

C
on

t.

O
u

tc
o

m
e

s.
S

tu
d

y
E

4
C

o
m

b
in

a
ti

o
n

s
T

e
st

e
d

C
o

m
p

a
ra

to
rs

R
e

su
lt

s

M
et

ab
ol

ic
ef

fe
ct

Ph
as

e
II

M
aw

et
et

al
.,

20
15

[3
9]

5
or

10
m

g
E4

+
3

m
g

D
R

SP
5,

10
,o

r
20

m
g

E4
+

0.
15

m
g

LN
G

24
+

4
re

gi
m

en

0.
02

m
g

EE
+

3
m

g
D

R
SP

24
+

4
re

gi
m

en

M
in

or
ef

fe
ct

s
on

lip
id

le
ve

ls
(H

D
L-

an
d

LD
L-

ch
ol

es
te

ro
l)

w
it

h
E4

/D
R

SP
an

d
E4

/L
N

G
Tr

ig
ly

ce
ri

de
s

le
ve

ls
:r

ed
uc

ed
w

it
h

E4
/L

N
G

,t
he

sa
m

e
w

it
h

E4
/D

R
SP

an
d

in
cr

ea
se

d
w

it
h

EE
/D

R
SP

Ph
as

e
II

K
lip

pi
ng

et
al

.,
20

21
[4

0]
15

m
g

E4
+

3
m

g
D

R
SP

24
+

4
re

gi
m

en

0.
03

m
g

EE
+

0.
15

m
g

LN
G

21
+

7
re

gi
m

en
0.

02
m

g
EE

+
3

m
g

D
R

SP
24

+
4

re
gi

m
en

E4
/D

R
SP

ha
d

m
in

im
al

im
pa

ct
on

lip
id

pa
ra

m
et

er
s

Th
e

la
rg

es
te

ff
ec

tw
as

ob
se

rv
ed

fo
r

tr
ig

ly
ce

ri
de

s,
st

ill
le

ss
th

an
EE

/L
N

G
an

d
EE

/D
R

SP
E4

/D
R

SP
:n

o
ef

fe
ct

on
ca

rb
oh

yd
ra

te
m

et
ab

ol
is

m

SH
BG

an
d

ot
he

r
liv

er
pr

ot
ei

ns

Ph
as

e
II

K
lip

pi
ng

et
al

.,
20

21
[4

0]
15

m
g

E4
+

3
m

g
D

R
SP

24
+

4
re

gi
m

en

0.
03

m
g

EE
+

0.
15

m
g

LN
G

21
+

7
re

gi
m

en
0.

02
m

g
EE

+
3

m
g

D
R

SP
24

+
4

re
gi

m
en

Li
ve

r
pr

ot
ei

ns
,e

xc
ep

tC
R

P,
in

cr
ea

se
d

in
al

lg
ro

up
s,

bu
tt

he
ef

fe
ct

fo
r

an
gi

ot
en

si
no

ge
n

an
d

SH
BG

w
as

le
ss

pr
on

ou
nc

ed
w

it
h

E4
/D

R
SP

co
m

pa
re

d
to

EE
/L

N
G

an
d

EE
/D

R
SP

Ph
as

e
II

M
aw

et
et

al
.,

20
15

[3
9]

5
or

10
m

g
E4

+
3

m
g

D
R

SP
5,

10
,o

r
20

m
g

E4
+

0.
15

m
g

LN
G

24
+

4
re

gi
m

en

0.
02

m
g

EE
+

3
m

g
D

R
SP

24
+

4
re

gi
m

en

SH
BG

an
d

ot
he

r
liv

er
pr

ot
ei

ns
w

er
e

m
in

im
al

ly
or

no
ta

ff
ec

te
d

by
E4

/L
N

G
an

d
E4

/D
R

SP
C

ha
ng

es
of

SH
BG

an
d

ot
he

r
liv

er
pr

ot
ei

ns
w

er
e

m
or

e
m

ar
ke

d
in

th
e

EE
/D

R
SP

gr
ou

p

Ph
as

e
II

K
lu

ft
et

al
.,

20
17

[3
7]

5
or

10
m

g
E4

+
3

m
g

D
R

SP
24

+
4

re
gi

m
en

0.
02

m
g

EE
+

3
m

g
D

R
SP

24
+

4
re

gi
m

en

SH
BG

an
d

an
gi

ot
en

si
no

ge
n

in
cr

ea
se

w
it

h
10

m
g

E4
/D

R
SP

w
as

15
%
−2

0%
th

at
of

EE
/D

R
SP

5
or

10
m

g
E4

/D
R

SP
ha

d
ne

ar
ly

no
ef

fe
ct

on
SH

BG
an

d
m

in
or

ef
fe

ct
on

an
gi

ot
en

si
no

ge
n

Ph
as

e
II

D
ou

xfi
ls

et
al

.,
20

20
[3

8]

15
m

g
E4

+
3

m
g

D
R

SP
24

+
4

re
gi

m
en

0.
02

m
g

EE
+

3
m

g
D

R
SP

24
+

4
re

gi
m

en
0.

03
m

g
EE

+
0.

15
m

g
LN

G
21

+
7

re
gi

m
en

C
ha

ng
es

in
SH

BG
va

lu
es

fo
r

E4
/D

R
SP

,E
E/

LN
G

an
d

EE
/D

R
SP

w
er

e
+5

5%
,+

74
%

an
d

+2
51

%
,r

es
pe

ct
iv

el
y

Bo
ne

s:
sa

fe
ty

st
ud

y
Ph

as
e

II
M

aw
et

et
al

.,
20

15
[3

9]

5
or

10
m

g
E4

+
3

m
g

D
R

SP
5,

10
,o

r
20

m
g

E4
+

0.
15

m
g

LN
G

24
+

4
re

gi
m

en

0.
02

m
g

EE
+

3
m

g
D

R
SP

24
+

4
re

gi
m

en

E4
gr

ou
ps

:d
os

e-
re

la
te

d
de

cr
ea

se
of

bi
om

ar
ke

rs
of

bo
ne

re
so

rp
ti

on
(C

-t
el

op
ep

ti
de

)a
nd

bo
ne

fo
rm

at
io

n
(o

st
eo

ca
lc

in
)

D
ec

re
as

ed
bo

ne
tu

rn
ov

er
in

al
lE

4
an

d
EE

co
m

bi
na

ti
on

s:
it

is
in

di
ca

ti
ve

of
a

si
m

ila
r

po
si

ti
ve

in
flu

en
ce

on
bo

ne
tu

rn
ov

er
in

yo
un

g
po

st
-a

do
le

sc
en

tw
om

en

C
R

P,
C

-r
ea

ct
iv

e
p

ro
te

in
;

D
N

G
,d

ie
no

ge
st

;
D

R
SP

,d
ro

sp
ir

en
on

e;
E

2V
,e

st
ra

d
io

l
va

le
ra

te
;

E
E

,e
th

in
yl

es
tr

ad
io

l;
H

D
L

,h
ig

h
d

en
si

ty
lip

op
ro

te
in

;
L

D
L

,l
ow

d
en

si
ty

lip
op

ro
te

in
;

L
N

G
,

le
vo

no
rg

es
tr

el
;P

I,
pe

ar
li

nd
ex

;S
H

BG
,s

ex
ho

rm
on

e
bi

nd
in

g
gl

ob
ul

in
.

134



J. Clin. Med. 2021, 10, 5625

Another phase II study aimed to assess bleeding patterns and cycle control of E4
containing COCs in a 24/4-day regimen, using a COC containing estradiol valerate (E2V)
and dienogest (DNG) as a reference [32]. E4 15 and 20 mg/DRSP 3 mg, E4 20 mg/LNG
0.15 mg and E2V/DNG were compared after six treatment cycles. The frequency of un-
scheduled bleeding/spotting was lower in the E4/DRSP groups compared to the other
treatment groups: by cycle 6, the frequency varied between 33.8% in the group using 15 mg
of E4 + DRSP and 47.8% in the E2V/DNG group, with increasing intensity of unscheduled
bleeding over time in the E2V/DNG group. For E4/DRSP, the frequency of absence of
withdrawal bleeding was 3.5 (15 mg E4) to 3.8% (20 mg E4) at cycle 6. In the E4/LNG
groups, the frequencies were 14.0–18.5%, and for E2V/DNG it was 27.1%. Only 8.9% of
subjects in the group using 15 mg of E4 + DRSP discontinued prematurely. In conclusion,
the 15 mg E4/DRSP combination has been shown to be the most efficacious in terms of
bleeding pattern and cycle control, compared with the other combinations investigated [32].
The largest proportion of treatment satisfaction was reported for 15 mg E4/DRSP (73.1%)
compared to 20 mg E4/DRSP and 15 or 20 mg E4/LNG. Well-being with E4/DRSP com-
binations was statistically significantly better than with E4/LNG combinations and the
administration of 15 mg E4/DRSP favors a good weight control, with 36.7% of women
losing 2 kg or more after 6 months of treatment [36].

After these dose-finding studies, phase III clinical trials using the combination E4
15 mg/DRSP 3 mg were performed. Two studies are available by now, for a total of around
3400 women enrolled and followed for a period of 13 cycles. In the first study conducted
in 1864 women aged 16 to 50 years old from North America, the PI was 2.65 in women
aged 16 to 35 (54% of the undesired pregnancies due to method failure, with a method-
failure PI of 1.43) [35]. In the second study, conducted in 1553 women from Europe and
Russia between the ages of 18 and 50 years old, less pregnancies were reported, and the
Pearl Index (PI) was 0.47 in the group aged 18 to 35 and 0.41 in the whole group, with a
method-failure PI of 0.25 in the whole group. This was considered a sufficiently low value
for an oral contraceptive. Scheduled bleeding occurred in 91.9–94.4% of participants per
cycle. Scheduled bleeding and/or spotting days remained stable throughout the study
with a median duration of 4 to 5 days. Unscheduled bleeding and/or spotting episodes
after Cycle 1 occurred in 19.2% of women in Cycle 2 and decreased to 12.8% of women in
Cycle 11. Among these episodes over all cycles, 71.8% were spotting-only episodes, 22.7%
were mixed bleeding/spotting and 5.4% were bleeding-only [34]. Overall, a COC with E4
15 mg/DRSP 3 mg was considered effective at preventing unwanted pregnancies with a
satisfactory bleeding pattern control.

3.2. Hemostatic effect

Historically, EE containing COCs demonstrated their efficacy and safety, with a satis-
factory bleeding pattern. However, their impact on liver function and vascular endothelium
could produce rare cardiovascular thrombotic complications that could limit their use in a
subgroup of women. The use of androgenic progestins and the substitution of EE with E2
can modulate and reduce this risk [41,42]. E4 represents a promising option to be used for
COCs. From in vitro to in vivo studies investigated its influence on hemostatic parameters.

In an in vitro study on human umbilical vein endothelial cells, the effects of E4 on
fibrinolytic system and whether it could influence the ability of endothelial cells to migrate
were studied [43]. Expression of plasminogen-activator inhibitor-1 (PAI-1), urokinase-type
plasminogen activator (u-PA), and tissue plasminogen activator (t-PA) proteins were all
increased by E4 in a dose-dependent manner, although E4 was less effective than equimolar
amounts of E2. Moreover, endothelial cell migration capacity was increased by E4 treatment.
So, it was concluded that E4 could regulate the fibrinolytic protein system in endothelial
cells, with potential implications for the local control of blood clotting and for vascular
remodeling [43].

Mouse models were also used to test E4 impact on arterial and venous thrombosis. It
increased mouse tail bleeding time, it protected from both arterial and venous thrombosis,
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and it induced a resistance against acute thromboembolism. Ex vivo flow-based adhesion
studies conducted in whole blood under arterial flow conditions on a collagen matrix
showed that E4 treatment also reduced platelet adhesion [15].

In human studies using the new COC containing E4, more insights about this issue
were given (Table 2). Kluft et al. [37] evaluated the effects of 3 mg DRSP in combination with
5 or 10 mg of E4 compared to a preparation containing EE 20 μg/DRSP 3 mg. Over three
months, the E4-containing preparations had a much lower impact. Both E4 combinations
reduced D-dimer level with no effect on antithrombin, protein S activity or activated
protein C resistance, and the 5 mg E4/DRSP combination also decreased prothrombin
fragment 1 + 2. It can be stated that E4/DRSP have a considerably lower hepatic and
vascular estrogenicity than EE/DRSP [37].

In addition, Douxfils et al. [38] demonstrated that after six months of treatment E4
15 mg/DRSP 3 mg caused similar or smaller changes in procoagulant, anticoagulant,
and fibrinolytic parameters than EE/LNG, while the difference with EE/DRSP was more
pronounced [38].

3.3. Estetrol, Metabolism, and Cardiovascular Risk

One of the earliest manifestations of atherosclerosis is the dysfunction of the vascular
endothelium, caused by one or more “insults” to the endothelium. This leads to a decrease
in release of the vasodilator, nitric oxide, and an increase in production of the vasocon-
strictor, endothelin-1. Although endothelial dysfunction occurs early in the atherosclerotic
process, it continues throughout the progression of the disease. A second major conse-
quence of damage to the endothelium is the accumulation of inflammatory cells in the
vascular wall, that causes the oxidation and accumulation of low-density lipoproteins
(LDL). This activates a vicious cycle which leads to the atheroma [44].

Estrogens are known to have a vasculoprotective action, which has been demonstrated
clearly in animal models of early atheroma: E2 has been shown to strongly prevent fatty
streak deposition in monkeys, rabbits, and mice [45]. They have a general cardioprotective
effect: they prevent atherosclerosis [46,47], they reduce hypertensive effects of ovariec-
tomy [48], they reduce age- and hypertension-related arterial stiffening [49], they increase
the production of nitric oxide [50], they accelerate endothelial reparation processes [51],
they prevent intimal post-traumatic hyperplasia [52].

E4 demonstrated to have similar vasculoprotective action in mice thanks to its binding
with ERα, even if with less potence than E2 [53–55]. Moreover, it has positive effects on
metabolic parameters. A study in post-menopausal women treated with different doses of
E4 (2 mg, 10 mg, 20 mg, or 40 mg) for 28 days showed that a lowering effect on LDL was
accompanied with an increase in HDL and no or minimal changes in triglycerides; all the
effects were dose-dependent [56].

E4 associations with different progestins were studied to evaluate their metabolic
effects, in view of the formulation of new COCs (Table 2). Mawet et al. [39] made a dose-
finding study in healthy normally ovulating women aged 18–35 years. They administered
six different treatments in six groups of women for three consecutive cycles in a 24/4-day
regimen: 5 mg or 10 mg of E4 with 3 mg of DRSP; 5 mg, 10 mg, or 20 mg E4 with 0.15 mg
LNG; 0.02 mg EE with 3 mg DRSP as comparator. E4-containing COCs caused minor
effects on lipoproteins and triglycerides compared to the EE/DRSP group [39]. In addition
Klipping et al. [40] found similar results. The combination of 15 mg of E4 and 3 mg of DRSP
had minimal impact on lipid parameters. The largest effect was observed for triglycerides,
that showed a 24% increase after treatment; however, this increase was less compared to
EE/LNG (+28%) and EE/DRSP (+65.5%) [40].

Phase III studies will better address this issue, giving information on a large popula-
tion. However, phase II results show that E4/DRSP combination is substantially neutral on
lipid parameters.
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3.4. Effects on the Synthesis of Other Liver Proteins

E4-containing COCs have a limited effect on liver function (Table 2).
SHBG is a carrier protein produced in the liver. It binds estrogens and testosterone,

and its levels may be used as a surrogate to evaluate the steroid effects on the liver. SHBG
may be considered as a marker for estrogenicity of a contraceptive preparation and possibly
for the risk of venous thrombosis [57,58]. In general, estrogens can cause a dose-related
increase of SHBG levels, while progestogens induce a decrease of SHBG levels, depending
on the type and the dose of the progestogen used. Thus, the combination of the estrogenic
effect of the estrogen contained in the hormonal contraceptive and of the antiestrogenic
effect of the progestogen used (effect that is higher with androgenic progestins) determines
the total estrogenicity of that hormonal contraceptive.

SHBG plasma levels decreased with E4 (5, 10, or 20 mg)/LNG, while showed a
dose-dependent slight increase with 5 or 10 mg E4/DRSP (+7.9–44.5%). This increase is
considerably less than with EE/DRSP [39]. In addition Klipping et al. [40] found a similar
variation of SHBG: E4 15 mg/DRSP 3 mg caused an increase of 87.15% of SHBG levels
at cycle 6, still less than EE/LNG and EE/DRSP [40]. Other studies confirmed the little
influence of this COC on SHBG production [37,38]. Other liver proteins were studied, too.
Angiotensinogen changes showed a profile similar to SHBG [45,46,59]. C-reactive protein,
cortisol binding globulin, thyroxin binding globulin, and ceruloplasmin showed slight
changes with E4/DRSP [39,40], confirming the limited estrogenic effect of E4 on liver also
when combined to antiandrogenic progestins.

3.5. Bones and Breast: Safety of E4-Containing COCs

Studies about the effects of the new proposed COCs with E4 on tissues like bone and
breast are still scant.

Even if some data about the preventive effect on bone loss of E4 alone are already avail-
able [18,59], by now the only available information about effects on bone of E4-containing
COCs is given by the study by Mawet et al. [39] (Table 2). A balance between bone re-
sorption and bone formation maintains the regulation of bone mineral density. This study
did not detect any imbalances after treatment with E4/DRSP, E4/LNG or the comparator
EE/DRSP in serum osteocalcin (a marker of bone formation) and C-telopeptide (a marker
of bone degradation). This may be indicative of a positive influence on bone turnover in
young post-adolescent women, similarly to EE- or E2-containing COCs [39].

Similarly, very little is known about the effects of E4/DRSP combinations on breast.
Recently, a study on breast cancer was published [60]. It shows that E4 combined with or
without progesterone or DRSP promotes neither breast cancer development nor metastatic
dissemination in three different models of breast cancer when used at a therapeutic dose
for hormone replacement therapy or COC [60]. The results may suggest that the use of E4
in contraception could further limit the already minimal possible effect of other hormonal
contraceptives on breast cancer risk. Nevertheless, at the present it is not possible to
extrapolate clinical data about this issue.

4. Conclusions

In conclusion, pharmacological properties of E4 make it a useful molecule for hor-
monal therapies and contraception. By now, some phase II and phase III studies gave
promising results using the combination of E4 15 mg/DRSP 3 mg: this COCs showed
a good contraceptive effect and cycle control, with a neutral metabolic effect. However,
still very little is known about the effects of this new combination on breast and bone.
Post-marketing studies are needed to consolidate the available data and to explore all the
possible side effects and risks for bone, breast, and cardiovascular system of a long-term use
of E4-containing pills compared to the well-known EE- and E2-containing combinations.
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