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ABSTRACT

ARTICLE HISTORY

Hormonal fluctuations during the natural cycle, as well as progestins used for hormonal contraception, can exert effects on mood especially in vulnerable women. Negative effects of levonorgestrelreleasing intrauterine contraception on mood are rare.
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Hormonal contraceptives have attracted a lot of media
attention in recent years, causing uncertainty and fear of
adverse events among users and women seeking effective
contraception. A recent article published in Spiegel Online
claims that the low-dose 20 lg levonorgestrel-releasing
intrauterine system (LNG-IUS 20 lg/d) potentiates stress
reactivity and may exert mood alterations including depression, anxiety, nervousness and sleeplessness. The contents
of the online article have been published in several
European countries and have caused uncertainty among
many users. The statement on increased stress reactivity is
based on an article published in Psychoneuroendocrinology
reporting increased cortisol levels in LNG-IUS 20 lg/d users
in an experimental setting [1].
Contraception has never been as effective and safe as
it is today. The broad choice of methods allows individual
counselling adapted to each woman’s health, personal
situation and age. Before a hormonal contraceptive enters
the market, its effects have been studied in at least
20,000 28-d cycles, corresponding to use among more
than 1500 women over the course of a year. The study
data provide very clear information about what may be
expected with its use. The data do not indicate that the
occurrence of any type of adverse event is close to zero,
but provide reassurance that harmful adverse events are
very rare.
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In public discussions and press releases about rare side
effects of hormonal contraceptives, it would improve general understanding of the message and prevent unfounded
fears if the absolute number of events were quoted.
Furthermore, informing the reader which women are vulnerable to a rare adverse event would lead the discussion
in a more constructive direction. Unfortunately, however,
most media articles do not discuss rare adverse events in
relation to the main benefit of hormonal contraception,
which is the prevention of unplanned pregnancies. On the
other hand, press releases ensure that few women feel
insufficiently informed about the potential side effects of a
method. It is a major aim of the ESC to teach doctors how
to conduct qualified and thorough counselling, through
seminars, congresses and courses as well as via the online
teaching tool. Some of the ESC’s recommendations for tailored counselling are given at the end of this article and
have previously been published in another context in a
recent editorial in The European Journal of Contraception
and Reproductive Health Care [2].
This article discusses three aspects of mood alterations
in more detail:
 Mood effects occurring in the natural cycle.
 Mood effects of all three types of LNG-IUS and other
progestin-only contraceptives.
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 Conclusions that may be drawn from the study reporting potentiated stress reactivity [1].
It is well known that hormones and their fluctuations in
the natural cycle are frequently associated with mood alterations: 20% of women report premenstrual symptoms and
5% premenstrual dysphoric disorder (PMDD), which can
lead to functional impairment and diminished quality of
life comparable to that of a major depressive disorder.
Interestingly, the prevalence of a lifetime psychiatric disorder in PMDD patients is 55%, suggesting a predisposition
for a special interaction between the brain and hormones
in this subset of women [3]. PMDD improves not only with
use of antidepressants but also with use of the 20 lg ethinylestradiol/3 mg drospirenone combined oral contraceptive [4,5]. In the context of negative reports with regard to
combined oral contraceptives and mood, this sort of finding in high-quality prospective studies emphasises how
individual the reaction of mood to hormones can be. A typical situation in which natural hormones exert a negative
effect on mood is in postpartum depression, which affects
around 10% of women.
There has never been any doubt that small amounts of
levonorgestrel released from the LNG-IUS enter the bloodstream and exerts systemic effects [6]. There are marked
interindividual differences in the plasma levels achieved
[6,7]. Levonorgestrel plasma concentrations in all LNG-IUS
users are, however, small in comparison with levels in users
of the progestin-only pill. The frequency of systemic side
effects with different types of LNG-IUS has been reported
in a number of studies [8–12]. Most of these studies have
included mood changes and depression. Andersson et al.
[8] reported a very low depression-associated removal rate
of 0.5% in 1821 women using the LNG-IUS 20 lg/d over a
5-year period. A comparative study comprising 1124
women using the LNG-IUS 20 lg/d found mood changes or
depression in 0.2% of users [10]. In a 2012 study comparing
the LNG-IUS 20 lg/d and the even lower dose LNG-IUS
12 lg/d, 9.8% and 14% of users, respectively, reported
mood alterations. Changes in mood should, however, be
distinguished from major depressive disorder and in this
study were not a reason for discontinuation [11]. Taken
together the number of women experiencing serious
depressed moods with the use of the LNG-IUS 20 lg/d and
the LNG-IUS 12 lg/d seems to be very low. This might be
different in women already suffering from anxiety or
depressive disorder before initiating a progestin-only
contraceptive. In such a situation caution is demanded. The
frequency of these disorders has been reported to be
increasing especially in very young women [13,14]. Better
options might be a combined oral contraceptive or a copper-releasing intrauterine device (IUD). Studies of mood
alterations in users of combined hormonal contraceptives
have produced contradictory results, ranging from improvement to worsening only during the intermenstrual phase to
different effects depending on the compound [15–17]. If a
progestin-only method is initiated in a predisposed woman,
the potential effects on mood should be addressed
during counselling, and short-term follow-up is needed.
Fortunately, we know from clinical experience that stopping the contraceptive method (LNG-IUS, progestin-only pill
or implant) usually leads within days to recovery. A recent
systematic review investigated the safety of hormonal

contraceptives, including the LNG-IUS 20 lg/d, in women
suffering from depression and bipolar disorder [18]. Limited
evidence from six studies concluded that the use of the
LNG-IUS and depot medroxyprogesterone acetate (DMPA)
was not associated with worse clinical outcomes, while
COCs tended to have a positive effect on mood.
Furthermore, no negative impact on postpartum depression
was found in DMPA users [19]. A large population-based
study collected data on symptoms of depression over a
period of 3 years among DMPA users [20]. Although it
found an increased likelihood of reporting depressive
symptoms, these symptoms subsided, relative to non-users,
several months after DMPA discontinuation.
The report of Aleknaviciute et al. [1] has reignited the
discussion by finding an increased cortisol response among
LNG-IUS users in an adrenocorticotropic hormone stimulation test, as well as an elevated hair cortisol concentration.
It is important to research possible interactions
between synthetic progestogens and the hypothalamic–
pituitary–adrenal (HPA) axis. The authors demonstrated
increased stress reactivity measured by cortisol response
and heart rate pattern that differed significantly between
naturally cycling women and users of the LNG-IUS 20 lg/
d, the combined pill and the copper-releasing IUD. The
study, however, has some limitations and prompts an
open question:
 Investigating only one blood sample during the luteal
phase of the natural cycle might not represent cortisol
levels over the whole cycle. The cortisol level might be
much higher during the estrogen-dominated follicular
phase.
 The LNG-IUS 20 lg/d group included women with regular cycles and women with amenorrhoea. In women
with regular cycles, the systemic action of levonorgestrel
may be assumed to be less. Differences between the
two groups should be analysed.
 There is no background information on the indication
for the LNG-IUS 20 lg/d. Women using the LNG-IUS
20 lg/d because of heavy menstrual bleeding may
have a different basic endocrine HPA profile, producing
non-comparable groups with respect to the research
question.
 Taking into account the research hypothesis (psychoendocrine mechanisms contributing to depressive symptoms with the LNG-IUS 20 lg/d), it is unclear why the
authors did not test for affective symptoms during the
study.
 The authors claimed that LNG-IUS users had chronically
increased cortisol levels as determined by hair analysis.
In the Trier Stress Test, however, the basic level of cortisol was the same in all groups.
 Are the findings, therefore, statistically significant but
clinically non-significant? In other words, does the
increase in the response tested indicate a pathological
situation or is it in the normal range of responses?
 If the tested hypothesis was a levonorgestrel-induced
activation of the HPA axis, why did the authors
not include a study group taking the levonorgestrelonly pill, which has a much higher drug concentration? Findings among this group would have been
more interesting than among a copper-releasing IUD
group.
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This is clearly an important study in an under-researched
area concerning the interaction between contraceptive progestins and the HPA axis. Its findings cannot, however, at
present be considered proof that the LNG-IUS is a
major causative factor in the development of depressive
symptoms among healthy women in general. Furthermore,
several double-blind, placebo-controlled studies of glucocorticoid administration have found no effects on mood,
emotional arousal or anxiety levels [21].

Summary
There is no doubt that the LNG-IUS leads to an increased
but low serum level of levonorgestrel that can and does
exert systemic effects. Studies demonstrate that very few
women complain of severe mood alterations as a consequence of using an LNG-IUS. In women who have already
experienced major depression, the LNG-IUS and other progestin-only contraceptive methods are not the first choice.
If such a method is started, close clinical follow-up is necessary. It is unlikely that slightly higher cortisol levels in LNGIUS users, as found in only one study, are associated with
evidence of an increased risk of an adverse event that has
not already been evaluated in considerably larger and
more clinically appropriate studies. Taking a psychiatric history during counselling would help identify women who
are more vulnerable to negative moods in association with
hormone use.
For many years, the ESC has recommended the following steps for balanced and individualised counselling:
 Take a thorough medical history, considering especially
any conditions that could cause a complication with use
of a contraceptive method.
 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.
 Take time to cover in a personal history the woman’s
life situation, partnership and sexual life.
 After starting a new method offer a follow-up visit to
discuss options in situations of severe or troublesome
adverse events. Adverse events should include affective
symptoms and sexual function.
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