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13.1 Introduction

Protection at sexual debut is a well-known marker of lifelong sexual health and the
target of many educational projects for adolescents and of contraceptive counsel-
ling. A very young age at the approach of sexuality is often linked to unprotected
sex worldwide. The proposal of Palmer [1] and coworkers to focus more on “com-
petence” at first intercourse than on timing is probably more appropriate because it
underlines the importance of contextual factors in defining the quality and safety of
a sexual relationship. A competent sexual debut means that the choice is consensual,
with autonomy in decision and perceived as in the right moment for both the part-
ners, in addition to using contraceptive protection. To promote a responsible choice
in approaching sexuality is the challenge for all health care personnel dealing with
adolescents, during specific consultations, as well as on other occasions of meeting
them (vaccinations, follow-up visits). In many countries, we still need laws and
policies to counteract cultural and economic barriers preventing consistent use of
contraception by young people.

Contraceptive counselling with young people should take into account both bio-
logical and contextual factors in order to develop a shared decision-making approach
to help a choice responding to patient characteristics and to promote contraceptive
continuation and adherence. From a practical point of view, the medical history and
the socio-psychological items are generally collected together, but in our text we
will synthetize first the contextual variables known to influence sexual health behav-
iors and the biological aspects to follow.
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13.2 Contextual Factors Significant
for Contraceptive Protection

Information: the availability of health information related to sex education pro-
grams at school, to the ability of finding reliable specific websites, and to the pos-
sibility of having help and reference in relatives or educators are, of course,
preconditions for a contraceptive choice. Very young girls, migrants, and people
with intellectual disabilities have fewer opportunities to reach information sources.
However, we know well that in all adolescents the gap between knowledge and
effective protective behaviors is anyway often deep. Educational interventions and
health care consultations must focus on specific difficulties and motivations to dis-
regard what they know about prevention of unwanted pregnancy and of sexually
transmitted infections.

Family relationships: In every culture, parents transmit the models of femininity
and masculinity, of their relationships and the attention to self-care. The involve-
ment in the daughter’s life and a flexible monitoring together with an open com-
munication about sexual and reproductive health, especially by the mother, are
associated in every country with delayed sex and higher contraceptive use [2].

Attitude to risk-taking: various surveys on young people [3—-5] demonstrated the
correlation between risk behaviors and unprotected sex, precocious sexual debut
and elevated sexual partner turnover. Therefore, we have to find the words to inves-
tigate on alcohol and substance abuse, on the use of the so-called new psychoactive
drugs, mixtures of herbs, dusts, crystals, or tablets partially reproducing the effects
of cannabis, ecstasy, or other substances. The attitude to risk in young people is
mainly related to the need to be similar or considered by peers, sometimes is a com-
ponent of pleasure or a hidden way to seek help. Longitudinal studies demonstrated
that adolescents living in a conflicting or inattentive family milieu, in financial hard-
ship, or with a history of adverse childhood events are more vulnerable to risky
behaviors. Most risk-behaviors tend to be associated with depression and correlate
with the severity of depressive symptomatology [6]. Poor personal or professional
projects, more than school results, can be an indirect measure of self-esteem and of
a positive attitude toward life.

A negative body image, related to overweight [7], dermatological diseases,
chronic diseases interfering with everyday life, are also linked to low self-esteem,
depressive thoughts and can potentially lead to disordered eating and sexual risk
behaviors. A strict correlation between having positive feelings about one’s body
and oneself and sexual assertiveness, that include the ability to negotiate condom or
contraception, has been demonstrated [8].

Problematic internet use is recently considered a risk factor also for sexual
behavior [9]. The web is worldwide the place for shopping, meetings, cyberbully-
ing, gambling, but also where it is possible to meet virtual or real sexual partners.
Social networks consent a very high number of contacts, reducing a genuine inter-
personal communication and spread the idea that everything is public and represent-
able, rarefying the space of privacy and intimacy. Sexting, i.e., the sending of
sexually explicit digital images or videos by cell phone, usually in order to seek
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attention, is related to higher exposure to sexual violence or coercion [10]. It is,
therefore, important to rule out a pervasive use of media devices. Considering that
about 70% of teenagers use the smartphone during the night, questions about sleep
quality are good markers of internet dependence [11].

The characteristics of the couple and the partner: gender norms and attitudes, as
Global Early Adolescent Study demonstrated [12], are shaped in early adolescence
and impact on first intimate relationships. Currently, peer narratives and experiences
and social networks influence generally reinforce traditional gender roles. Partners
acting stereotyped masculine role tend to communicate less about sex, to boycott
contraception, to act unrealistic pregnancy promoting behaviors and sometimes to
impose intercourses [13]. So exploring pregnancy intention and opinions about con-
traception of the male partner may help to identify girls at risk of unwanted preg-
nancy, sexually transmitted infections, and intimate partner violence. Sexual
coercion, that is quite frequent in adolescent relationships, impact also on future
sexual functioning and health protecting behaviors.

In our personal framework of interview for evaluating adolescent contraceptive
needs, we have to include the preceding items if we want to identify elements affect-
ing both starting and continuing contraception, as well as biological factors affect-
ing the choice of the method.

13.3 Critical Biological Issues in Adolescents

The immaturity of cervico-vaginal epithelium and the exposure to Sexually
Transmitted Infection (STI) risk.

Reports from various European and non-European countries put in evidence that
prevalence of Chlamydia, as well as Gonorrhea infections in young people is still
increasing. This increase is probably in part the result of more diagnostic efforts and
of the use of more sensitive diagnostic tests, but also of a wide diffusion facilitated
by the high rate of asymptomatic infections.

Biological factors related to the immaturity of the cervical-vaginal epithelium
should also be taken into account. The extension of columnar epithelium, that is by
nature more immune tolerant, is prevalent in adolescent girls compared to squa-
mous esocervical and vaginal epithelium, more efficient in response to pathogens,
especially Chlamydia and Gonorrhea [14]. The junction between squamous and
mucous-secreting epithelia (cervical transformation zone) is particularly dynamic
in post-menarchal years. An estrogen-dependent metaplastic process occurs with
progressive replacement of columnar epithelium by squamous foci, driven by spe-
cific reserve junctional cells. The proliferation and differentiation of these reserve
cells increase the susceptibility to HPV infection through a deficient expression of
innate molecules inhibiting the intracellular steps of virus processing [15]. Few
components of cell-mediate immune response (T lymphocytes, and antigen-
presenting cells) are also prevalent in the transformation zone and surrounding tis-
sues; therefore, this is also the primary infection site of HIV virus [16].
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The production of antimicrobial substances and the acquired immune response
are less efficient in adolescents than in adult subjects: IgG and IgA secreting plasma
cells are reduced. Bacterial species associated with vaginal microbiota of adoles-
cents resemble those of adults; including lactobacillus crispatus, L. iners, L. gasser,
L. Jensenii, and Gardnerella vaginalis, but vaginal pH often remains above what is
considered typical in healthy women [17].

Younger sexually inactive girls are at increased risk of infections upon sexual
debut [18]. Disruption of the epithelial barrier that may occur in response to seminal
plasma cytokines or to micro traumas related to nonconsensual sex is another risk
factor. The not rare comorbidity between different infections, increasing inflamma-
tory state, or activating Langherans cells, enhances the risk of extension and com-
plication of the symptomatology. Smoking is an additional risk factor, because
nicotine, and its metabolite cotinine, concentrate in cervical mucus more than in
blood promoting cell proliferations and suppression of specific cytokines [19].
Cannabis and other psychoactive drugs also reveal immunosuppressive activity.

Finally, the perception of sexuality as a field of curiosity and experimentation
promote in adolescents the trend to multiple sexual partners, sequentially or concur-
rently, often with inconsistent protection.

An evaluation of the risk of STI is part of the contraceptive counseling at any
age, but particularly with adolescents. The known risk factors are an early sexual
debut, more than three sexual partners in the last year, using dating apps, previous
sexually transmitted infection, condom misuse, selling sex, together with poor
information on the topic. Probably these appear as hard questions to ask, but if well
motivated, are generally accepted by young people. Sometimes the starting of a
hormonal contraception after a period of condom use is the circumstance of acquisi-
tion from the partner of a silent infection and breakthrough bleeding is the sign of
endometrial involvement. The best strategy should be to foster condom use, espe-
cially at the beginning of a relationship, before eventual test for STIs, even in asso-
ciation, for subjects using either SARC or LARC. Encouraging condom use means
also promoting positive peer norms regarding mechanical protection and improving
communications about its correct use.

Evidence on the association between specific contraceptive method and risk of
STI is lacking, with few perspective studies. We know that the use of combined
hormonal contraceptives generally increases the presence of a healthy vaginal
microbiome with H,O, producing Lactobacilli species and decreases the vaginosis-
associated bacterial taxa [20]. The impact of intrauterine contraception is less clear:
probably a short-term decrease in lactobacilli colonization is present with a trend to
a restoration during time [21]. A highlighting of a possible facilitating effect on
endocervical persistence of Chlamydia through a mechanism distinct from vaginal
microbial alterations has been reported [22]. In a case-control prospective study, Cu
IUD users have higher HPV clearance rates in comparison with non-users [23].
Recent evidence supports an increased risk of Herpes virus two infections among
DMPA users [24].

Contrary to diffuse belief, there are no clinical or epidemiological data pointing
out that the risk of acquisition or of pelvic complications of sexual infections using
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intrauterine contraception or systemic hormonal contraception [25, 26]. So in young
people, increasing the awareness of the diffusion of sexual pathogens and facilitat-
ing diagnostic testing and condom use are the cornerstones of prevention, indepen-
dently of contraceptive choice.

13.3.1 Immaturity of Hypothalamic Pituitary Ovarian Axis

During the first postmenarchal years, menstrual disorders are frequent; but a large
proportion of healthy adolescent girls with irregular menstrual cycles are still ovu-
lating despite infrequent menses [27]. Young girls with anovulatory cycles or ovula-
tory cycles with a short luteal phase do not display differences in length from normal
ovulatory cycles. Adolescents with ovulatory cycles demonstrate a mature feedback
to estradiol, but continue to have lower gonadotropin levels, diminished ovarian
responsiveness, and decreased corpus luteum sex steroid synthesis compared with
adults, indicating that reproductive axis maturity still requires a complete develop-
ment of all components of the hypothalamic—pituitary—ovarian axis [28]. A recent
study demonstrates the possibility of induction of LH surge using transdermal estra-
diol (200 ore 300 pg according to body surface for 7 days) even in premenarchal
girls [29], indicating an early maturation of hypothalamic sensitivity to ovarian
hormones.

Few longitudinal studies pointed out the possibility of a dys-synchrony between
central and peripheral maturation: the neuroendocrine mechanisms of GnRH regu-
lation are rapidly established, while the ovarian follicular structures may be still
immature [30, 31]. The interaction between oocyte, granulosa, and theca cells may
evolve through an increase in thecal androgen production probably related to
impaired aromatase activity, with consequent reduced progression of antral follicles
and oligomenorrhea. AMH, secreted from granulosa cells, seems to play a critical
role, inhibiting FSH action on follicle growth. The ovarian functional pattern of
postmenarchal oligomenorrhea generally evolves during time in normal ovulatory
cycles, even if a persistence of increased androgen production and menstrual irregu-
larity has been described in the 12% of subjects [32].

Weight modifications are important determinants of menstrual function in this
period of life. Low BMI, generally related to reduced energy availability for eating
disorders or excess of physical acitivity, has more impact on hypothalamic centers.
Weight increase, especially in subjects with genetic or epigenetic predisposition to
polycystic ovary syndrome, accentuates ovarian androgen productions and slows
down follicular maturation.

Data on adult women demonstrated that there is no impact of hormonal contra-
ception on long-term fecundity [33, 34]. A possible impact of the use of contracep-
tives inhibiting ovulation on hypothalamic-pituitary axis maturation in very young
people is sometimes proposed as a matter of concern. A longitudinal study per-
formed in the past did not find any modifications of hypothalamic-pituitary function
before and after the use of combined hormonal contraceptives, in agreement with
what we know now about the precocious maturity of neuroendocrine centers [35].
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Table 13.1 Risk factors for eating disorders

Family particular attention on food, weight, dieting

Nutritional disturbances during infancy

Previous overweight

Dissatisfaction with body image

Exposure to social networks’ sites related to weight and nutrition
Physical activities requiring low weight and body silhouette (dancing, artistic gymnastics,
skating...)

Chronic diseases requiring nutritional care

High selection of nutrients

Skipping meals

Cold intolerance

Perfectionism

Fear to disregard the expectations

Mourning, losses and depressive states

Anyway, before prescribing hormonal contraception to girls with menstrual disor-
ders, it is advisable to understand, with a careful medical history (Table 13.1), the
causes of the dysfunction and to identify eating disorders, even if atypical. If we
suspect an energy deficiency related to restrictive eating behavior, strenuous physi-
cal activity, pathologies causing malabsorption or other chronic diseases that affect
menstrual function together with bone structure [36], it is mandatory to elaborate a
therapeutic project and share its objectives with the girl, at the same time of contra-
ceptive options.

Postmenarchal oligomenorrhea may also reveal girls at risk of developing a
Polycystic Ovary Syndrome (PCOS) phenotype: exposure to androgens in the intra-
uterine life [37], as daughters of PCOS mothers, low birth weight, and precocious
catch-up growth, subject with premature adrenarche [38], visceral adiposity or ele-
vated insulin levels. In presence of clinical signs or of biochemical evidences of
androgen excess, a diagnosis of PCOS is sometimes already possible. In all these
subjects, the use of hormonal contraception reduces ovarian androgen production
[39], even if a minimal follicular development is still present during treatment, with
minimal impact on metabolism. If they are motivated to follow indications about
their lifestyle (physical activity, a nutrition program), ovarian functionality will
improve under treatment.

So contraceptive consultation becomes also an opportunity to evaluate adoles-
cent menstrual disorders.

13.3.2 Attainment of Peak Bone Mass

Peak bone mass is the amount of bone acquired when accrual ceases or plateaus
after completion of growth. The greatest gain in bone mass in girls occurs approxi-
mately 6 months after the pubertal growth spurt, but the increase in bone mineral
content continues in the years following the menarche. Timing and determinants of
bone acquisition in late adolescence are not completely understood. The exact age
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when bone mass reaches its peak in various skeletal sites is not clearly defined, but
probably for femoral neck, total hip, and spine by 20 years [40] and beyond 30 years
for the skull.

Cortical and trabecular components of the bone differ in their responsiveness to
disease effects, medications, muscle-loading, and mechanical loading related to
physical activity, and hormonal changes. Up to 80% of bone mineral density is
genetically determined, while lifestyle (Table 13.2) influences 20-30% of adult
peak bone mass [41]. Bone growth, repair, and adaptation to mechanical stimuli are
regulated by the structure and the cells of the periosteal membrane. Steroid hor-
mones (androgens and estrogens) have physiologically important effects on perios-
teal function in adolescence. Estrogens have a biphasic action, with low levels
stimulating the periosteal expansion through the increase in the sensitivity for
mechanical stimuli and for the effect of IGF-1. On the other hand, high estrogen
levels inhibit periosteal bone formation.

At least 14 longitudinal studies investigated the effect of precocious assumption
of hormonal contraceptives on bone accrual with different results, but most of them
suggested that in young girls the increase of Bone Mineral Density (BMD) could be
lower in CHC users than in non-users. WHO Medical Eligibility Criteria (WHO
MEC) for Contraceptive Use published in 2015, focusing specifically on the frac-
ture risk, stated that evidence on fracture risk is inconsistent, even if hormonal con-
traceptives may decrease bone mineral density in adolescents. Considering progestin
only contraception, WHO MEC put in evidence that an effect on BMD is also docu-
mented for DMPA users and it is unclear whether adolescents can reach peak bone
mass after discontinuation. A recent meta-analysis [42] on eight selected studies
showed a weighted mean BMD difference at lumbar spine in 1535 adolescents

Table 13.2 Risk factors for low peak bone mass

Genetics

Low birth weight

Late puberty

Calcium intake (especially prepubertal)

Sun exposure and vitamin D status

Physical activity

Being underweight. Eating disorder.

Body composition (lean mass > fat mass)
Malabsorption, undiagnosed coeliac disease
Lactose intolerance

Chronic inflammatory disease

Obesity

Diabetes

Exposure to per- and polyfluoroalkyl substances (PFASs)
Smoking

Carbonated beverages and cola consumption
Corticosteroids use (also inhaled)
Antiepileptic drugs

Immunosuppressive treatment
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of -0.02 g/cm? after 12 months (P = 0.04). The 24-month LS meta-analysis with five
paired comparisons in 885 adolescents showed a highly significant weighted mean
BMD difference of -0.02 g/cm? in CHC-exposed adolescents (P = 0.0006).

The discussion about these results is also related to the methodology of evalua-
tion: dual-energy X-ray absorptiometry (DXA) evaluates bone density as a ratio
between bone mineral content and bone area measurements. Areal BMD is not a
volumetric density, it is influenced by vertebral sizes and displays a trend to a con-
tinuous increase during growth. Furthermore, bone mineralization is only one deter-
minant of bone health and fragility and does not always reflect the risk of
fracture [43].

Even if an impact of precocious hormonal contraception on bone is probable, as
a recent document of The Faculty of Sexual and Reproductive Healthcare (FSRH)
reminds [44], data present in the literature do not give us information about a “safe”
gynecological age for starting contraceptives or about reversibility of their effect.
Moreover, we miss clear evidences about the differences between various ethinyl-
estradiol dosages, between ethinyl-estradiol and natural estrogens, and between dif-
ferent progestins. Therefore, we currently do not know if specific associations can
be considered “neutral” for adolescent bone mass accrual. For this reason, it is
important, in the clinical history, to focus on other factors affecting bone mineral-
ization, such as disordered eating, in order to increase the awareness on the central
role of adolescent age in building bone for life.

13.3.3 Mood and Hormonal Contraception

Mood changes in women under treatment with hormonal contraceptives have
become an important issue in recent years, and it concerns both CHC and progestin-
only methods. The relationship between mood and hormonal contraception treat-
ments is complex. We know that sex steroids and the metabolism of progesterone
and progestins in neuroactive steroids can have important neuroendocrine effects.
Hormonal contraceptives can interfere in various ways, depending on the combined
or progestin-only substances, the characteristics of the progestin, dosage and
method of administration (oral, injection, subdermal implant, intrauterine system).
Different intrauterine systems release different concentrations of LNG, affecting
levels in the endometrium and myometrium and in plasma in the diverse body sys-
tems (Table 13.3). The data available for combined hormonal contraception regard-
ing combinations containing ethinylestradiol and various progestins, and the
dosages of the two components are not always reported. In addition, the formulation
of the combination (monophasic or multiphasic), the regimen of administration
(21 + 7,24 + 4, or extended regimen), and the method (vaginal, cutaneous) all con-
dition the pharmacokinetics, influencing substance concentrations in blood and,
probably, mood.

Studies on mood effect show that hormonal contraception may induce interac-
tion of sex steroids with the serotoninergic and noradrenergic pathways (Fig. 13.1).
The modifications in allopregnanolone in the central nervous and circulatory
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Table 13.3 Pharmacological characteristics and clinical indications of LNG intrauterine systems

LNG IUS 20 LNG IUS 12 LNG IUS 8

| LNG total content 52.5 mg | |LNG total content : 19.5 mg| |LNG total content : 13.5 mg|
LNG release : 20 ug |LNG release : 13 ug 0 | | LNG release : 8 ug 0 |
11 11
17.5 pg/day (avera
ge approx.8 ug/24h
after 24 days, over the first year)
9.8 ng/day after 1 year

7.4 ug/day after 5 year

|O.1-O.4 ng/mL serum levels |

|470—1500 ng/g in endometrium (1) |

| 1.8-2.4 ng/g in myometrial tissue (2) |

| Duration of use 5 years | | Duration of use 5 years | | Duration of use 3 years |
Indicated for | Indicated for Contraception |
Contraception

Treatment of idiopathic menorrhagia
Treatment of dysmenorrhea
Endometrial protection during ERT

Central and peripheral
Allopregnanolone

Serotonin
Turnover

enomic actions .
G Mono Amino Oxydase

T Turnover

CatocholO Mood and
P t atechol-O- ie

an dr;sg;segt?;:es Methyltransferase cont"_)n
activity modulation

l . - CNS and PMS

Non - Genomic actions . .
Myelination

Modifications of central
and peripheral L/
Beta endorphin

Fig. 13.1 from Pluchino et al. 2006 [86]
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systems, induced by hormonal treatments, are related to changes in GABA activity.
It is still unclear whether the neuroendocrine effects of progestins are direct or
mediated by their metabolism in allopregnanolone [45]. Hormonal contraception
affects allopregnanolone brain concentration in an animal model (rats) and the
effect of synthetic progestins differs from that of micronized progesterone [46]. One
randomized, controlled, double-blind placebo trial that evaluated changes in brain
reactivity in regions previously associated with emotion processing showed that OC
users had lower emotion induced reactivity in the left insula, left middle frontal
gyrus, and bilateral frontal gyri than placebo users [47]. Another study on synthetic
estrogen and progestins in oral contraceptive pills reported bilateral decrease of
cortical thickness in the lateral orbitofrontal cortex and the posterior cingulate cor-
tex during oral contraceptive use. The functional significance of this cortical thin-
ning remains to be investigated [48]. We note a very recent report on the relationship
between hormonal contraceptives and mood that focuses on relevant underlying
mechanisms, such as emotion recognition and reactivity, reward processing, and
stress response [49]. These are topics that must be given due consideration also in
the case of adolescent contraceptive choice.

The hypothalamic-pituitary-adrenal axis may also be involved in the effects of
female hormones on mood and depression, moderated by mineralocorticoid recep-
tors and glucocorticoid receptors [50]. Another mechanism has also been correlated
with depression risk in women using progestin only contraception: in one pilot
study investigators found reduced beta-arrestin 1 (f-AR 1) protein levels in periph-
eral blood mononuclear leukocytes (PBMC). Previous studies [51] demonstrated
apparent correlations between f-AR 1 and depressive symptoms in reproductive
women. The study involved 29 young women, 12 of whom were using progestin
only contraception (4—LNG IUS 20; 1—LNG IUS 12; 4—Nexplanon subdermal
implant; 1—DMPA; 2—mini-pill). The authors concluded that since f-AR 1 has
been shown to facilitate estrogen-mediated neuroprotection, the estrogen in COC
may attenuate the effect of progestin on B-AR 1 levels. We need to discover the
specific significance of these two findings, increased cortisol and reduced -AR 1,
in adolescents [52].

The main discussion is centered around LNG IUS 20 in relation to recent studies
on the possible causes of mood changes. One study on a wide age range of women,
18-45 years old, suggests that panic attacks, anxiety, mood changes, sleep distur-
bances, and restlessness may be related to elevated cortisol levels during treatment
[53]. The authors found an exaggerated salivary cortisol response to the Trier Social
Stress Test -TSST (24.95 + 13.45 nmol/L, 95% CI 17.49-32.40), compared to
EE30/LNG (3.27 + 2.83 nmol/L, 95% CI 1.71-4.84) and natural cycling women
(10.85 = 11.03 nmol/L, 95% CI 6.30-15.40) (P < 0.0001). The conclusion is that
LNG-IUD contraception induces a centrally-mediated sensitization of both auto-
nomic and hypothalamic-pituitary-adrenal (HPA) axis responsivity. The European
Society of Contraception (ESC) expert statement considers it “unlikely that slightly
higher cortisol levels in LNG IUS users, as found in this one study, are associated
with evidence of an increased risk of an adverse event” and calls for further studies,
larger and clinically appropriate [54].
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Another important point to consider is the effect of hormonal contraceptives on
mood in specific gynecologic and psychiatric populations, such as those with poly-
cystic ovarian syndrome and premenstrual dysphoric disorder who may need treat-
ment, during the postpartum period or even in early adolescence [55]. In any case,
we emphasize the importance of family history as a risk factor. It is necessary to
evaluate mood and risk factors for depression and its very first symptoms in girls
who have early menarche [56]. Below, we present the most relevant findings regard-
ing adverse effects of contraceptives on mood with particular reference to
adolescence.

Progestin only contraception. One systematic review [57] of 26 studies (5 ran-
domized controlled trials, 11 cohort studies and 10 cross-sectional studies) on the
relationship between progestin hormonal contraception and depression concluded
that despite perceptions in the community of increased depression following the
initiation of progestin contraceptives, the preponderance of evidence does not sup-
port an association based on validated measures. The substances evaluated were
injectable medroxyprogesterone acetate (DMPA), subdermal progestin, levonorg-
estrel intrauterine device, and progestin only contraceptive pills. The association
between contraception and depression in adolescents was evaluated in trials
using DMPA.

DMPA. Three previous studies [58—60] had also concluded that depression
symptoms were no more likely in adolescents taking DMPA than other hormonal
contraceptives. A fourth study [61] found little evidence of increasing depression in
young girls with long-term use of DMPA and no evidence of a short-term effect of
dose (within the contraceptive range) on mood. Then, 13 years later, a study pub-
lished in 2008 found no negative mood changes with either DMPA or oral contra-
ceptive pill in 805 patients divided into two age groups, 16-24 years and 25-55 years.
DMPA was considered to be protective against mood swings (OR 0.7) and the con-
traceptive pill against nervousness (OR 0.5) as well as mood swings (OR 0.7) [62].
Another study published the same year [63] involving 328 girls, 14—17 years old
(mean age 16.7 years), had different findings. The participants were followed longi-
tudinally for up to 41 months at primary care clinics to evaluate the effects of hor-
monal contraceptives on mood and sexual interest. The girls kept daily diaries where
they recorded positive mood, negative mood, and sexual interest. A total of 938
diary periods were analyzed: participants reported significantly higher mean weekly
negative mood in the periods of DMPA use than in periods of non-use. A recent
study related to use of hormonal contraception by 800,000 Swedish women [64]
states that hormonal contraception increases the risk of psychotropic drug use in
adolescent girls but not in adults; the OR for DMPA is 2.37; 95% (CI: 1.46-3.84).

Etonogestrel implants. In a large multicenter study [65], designed to assess the
safety and efficacy of the etonogestrel (ENG) implant in 474 American women
(18—48 years) who used the implant for up to 2 years (6186 cycles of exposure),
common adverse experiences that led to discontinuation, besides bleeding irregu-
larities, were emotional lability (6.1%), weight increase (3.3%), depression (2.4%),
and acne (1.5%). Another American study [66] involving 160 adolescents and
young women (12-24 years) with ENG subdermal implant or levonorgestrel IUS,
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found that the reasons for discontinuation of the contraceptive treatment included
bleeding problems (59%), weight gain (22%), pelvic pain/cramps (15%), desire for
pregnancy (15%), and mood changes (11%).

LNG intrauterine systems. The LNG IUS 20 [67, 68] system in adolescents is
used for contraception with certain therapeutic indications, such as idiopathic heavy
menstrual bleeding, other causes of heavy bleeding (adenomyosis), pain treatment
from endometriosis or adenomyosis, and endometrial hyperplasia. The device is
prescribed also for adolescents and young women with hemostasis defects and
bleeding disorders [69—71]. In general, studies on mood changes during contracep-
tive treatment with LNG IUS 20 have involved prevalently adult populations or a
wide range of ages, and the results are contradictory [72-74]. A systematic review
[75] regarding hormonal contraception in women (15-45 years old) clinically diag-
nosed with depressive or bipolar disorders evidenced no significant differences
between four treatment groups in the number of hospitalizations for bipolar disorder
(Cu-IUD 3.6%; LNG-IUS 5.3%; sterilization 5.7%; and DMPA 6.0%) or depres-
sion (LNG-IUS 0.7%, Cu-IUD 0.9%; DMPA 2.2%; and sterilization 3.2%). In par-
ticular, no significant associations between hormonal contraception and increased
risk of depressive symptoms were found in two of the studies: one regarding 9688
young women (18-23 years old) in Australia [76], the other 103 adolescents under
18 years old in the USA [77]. To the contrary, recent studies on Swedish adolescents
show that LNG IUS had the strongest association with use of psychotropic drugs
(adjusted OR 2.90; 95% CI: 2.22-3.79) [64]. Furthemore, the above-mentioned
study done in the USA [66] reported mood changes in 11% of 160 young women
(12-24 years old) using LNG IUS 20 or subdermal implant the majority of treat-
ment discontinuations was due to other factors.

Concerning possible mood change risk, one group of investigators has proposed
precise pre-insertion counseling regarding potential effects on mood, as part of
good informed choice, with additional counseling 612 weeks and 12 months after
insertion [78]. To date, there have been no reports of a causal relationship of adverse
effects regarding mood in LNG 12 and LNG 8 users [79]. We do note that both these
devices release low concentrations of LNG (Table 13.4) and that more of the users
ovulate compared to LNG IUS 20 users.

Progestin-only pill. The recent findings on adolescents 15-19 years of age
include a report of increased depressive symptoms with RR 2.2 (95% CI, 1.99-2.52)
with first use of an antidepressant in subjects taking progestin-only pills, compared
to RR 1.4 (95% CI, 1.31-1.42) for LNG IUS and RR 1.8 (95% ClI, 1.75-1.84) for
combined hormonal contraception. The absolute increase in depression diagnoses
for girls was 3 per 1000 for depression diagnosis and 8 per 1000 for first use of
antidepressants, compared to boys who had an increase of 1.1 and 3 per 1000,
respectively [80]. In another study, the same authors found that use of hormonal
contraception was positively associated with subsequent suicide or suicide attempts,
with an estimated risk for attempted suicide of 2.29 (95% CI = 1.77-2.95) for oral
progestin-only products and 1.91 (95% CI = 1.79-2.03) for combined oral contra-
ceptive preparations [81].
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Table 13.4 Daily hormone release over time with available LNG intrauterine systems

LNG IUS 12 LNGIUS 8
LNG IUS 20 (52.5 mg) (19.5 m) (13.5 mg)
Nilsson C.G. et al., 1980 260 + 68 pg/mL within
Contraception;41:353-62 3 months
166 + 32 pg/mL within
18 months
101 = 37 pg/mL within
24 months
74 = 15 pg/mL within
60 months
Lockhat EB. et al., 2005 Fertil. 425.9 + 100.2 pg/mL
Steril. 83:398-404 within 1 month
348 +£51.8 pg/mL
within 3 months
331 + 53 pg/mL within

6 months
Apter D. et al., 2014 Fertil. 342 ng/L (CV 43.1%) 214.0ng/L (CV  148.0 ng/L (CV
Steril. Jun; 101(6) 1656-62 after 11 days 60.8%) after 11  43.4%) after 11

days days
218 ng/L (CV 35.2%) 114 ng/L (CV 74.3 ng/L (CV
over the 3-year period  52.9%) over the 35.8%) over the 3

3-year period year period
165 ng/L (CV 40%) 95.1 ng/L (CV 683 n/L (CV
decline over time 60.9%) decline  34.1%) decline
over time over time

Combined hormonal contraception (CHC). A 2002 review of the literature
found that CHC users presented more stable affectivity than non-users throughout
the entire menstrual cycle [82]. Subjects taking combined hormonal contraceptives
who have negative mood changes generally report a history of depression, psychiat-
ric problems, dysmenorrhea with premenstrual syndrome, family history of mood
disturbances related to hormonal contraceptive treatment, or particular life events
(post-partum, age). A Swedish double-blind, placebo-controlled randomized trial
on a combined oral contraceptive containing levonorgestrel (EE 30/LNG 150 pg)
evidenced higher scores of depressed mood, mood swings, and fatigue in the CHC
than placebo users. All the 34 women (18-45 years old) randomized for the trial,
had had previous episodes of mood problems during CHC use [47]. Another
Swedish study was done using telephone screening of 347 young women,
18-35 years old. The investigators evidenced a statistically significant reduction in
general well-being in the women who took CHC (first-choice: EE30/LNG 150 pg)
compared to those on placebo; the findings were based on the first 3 months of treat-
ment. There was no information regarding any statistically significant effects on
depression [83]. Recent data, again in Sweden, on the use of psychotropic drugs
show an association with CHC treatment (adjusted OR 1.34, 95% CI 1.30-1.37).
Age-stratified analysis evidenced that this association was strongest in adolescent
girls (adjusted OR 3.46, 95% CI 3.04-4.94 for age 12—14 years), and non-existent
in adult women. The 12-14 year olds were found to present the strongest
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relationship between psychotropic drugs and CHCs, specifically non-oral methods
(skin patch or intravaginal ring) with OR 4.47 (95% CI: 2.08-8.78). This was a
pharmaco-epidemiological study with a total population of 815,662 women aged
12-30 years who had no history of psychiatric disease [64]. A prospective cohort
study (Tracking Adolescents’ Individual Lives Survey TRAILS) of a total 1010
girls analyzed at the first assessment of oral contraceptive use (mean age 16.3) done
in the Netherlands showed no association between CHC and depressive symptoms
for the total of all age groups. However, the 16-year-old girls were found to have
higher scores for depressive symptoms with oral contraceptives than older age
groups [84]. To the contrary, data specifically related to 4765 adolescents
(13-16 years old) in the USA who took CHC did not evidence any increase in
depressive disorders. The type of oral contraceptive was not specified [85].

The European Society for Contraception [54] recommends the following steps
for balanced and individualized counseling:

e “Take a thorough medical history, considering especially any conditions that
could cause a complication with use of a contraceptive method.

e Identify women predisposed to depressed mood by taking a past and current
psychiatric history; ask specifically about ever-use of antidepressants. Include a
family history to identify women at increased cardiovascular risk.

e Take time to cover in a personal history the woman’s life situation, partnership,
and sexual life.

e After starting a new method, offer a follow-up visit to discuss options in situa-
tions of severe or troublesome adverse events. Adverse events should include
affective symptoms and sexual function.”

This is particularly true dealing with very young subjects, because issues such as
changing body, parents and academic expectations, peer pressure can induce signifi-
cant distress and sometimes overwhelming emotional and mood disorders.
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