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Abstract
Purpose of Review This review will clarify the complex relationship of hormonal contraception and mood in women both with
and without mood disorders, in adolescents, and in postpartum women.
Recent Findings Though the overall effect of hormonal contraception on mood does not appear to have a significant clinical
impact, several recent population-based studies suggest adolescents are potentially more vulnerable than adults.
Summary Strategic initiation of hormonal contraception may mitigate mood symptoms, with continuous regimens of hormonal
therapy demonstrating some benefit over cyclic regimens. Additional rigorous studies are needed to measure the impact of
hormonal contraception onmood relative to dose and formulation, particularly in those women with pre-existing mood disorders.
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Introduction

The relative risk of experiencing a major depressive episode is
known to be higher in females compared with males, and the
disparity in prevalence develops with transition to adolescence
[1]. However, the mechanisms for this sex difference are not
fully understood. A majority of women also report changes in
mood associated with menses [2]. Understandably, both pa-
tients and health care providers may be wary of initiating

hormonal therapy, for fear of triggering or aggravating mood
symptoms. Fortunately, studies suggest that prescription of hor-
monal contraception likely has minimal clinical effect on mood
and in some cases may be beneficial for stabilizing mood. This
article will review the evidence for any effect of hormonal
contraception inwomen both with andwithout mood disorders,
in adolescents, and in postpartum women. In addition, we de-
scribe the use of hormonal contraception to treat peri-menstrual
changes in mood and an approach to mitigating mood symp-
toms when initiating hormonal contraception.

Pathophysiologic Basis for a Relationship
Between Hormonal Contraception and Mood

Hormonal contraception may impact mood; however, the
pathophysiologic basis for this is not fully known. Several
potential mechanisms may underlie this association. One the-
ory is that a subset of women are differentially sensitive to
fluctuations in female sex hormones [3]. For example, a study
of women with a history of premenstrual mood symptoms
showed that these women have normal physiologic levels of
female reproductive hormones that are comparable with wom-
en without premenstrual mood symptoms [4]. For women
with premenstrual mood symptoms, leuprolide treatment re-
solves their symptoms, and subsequent addition of female
gonadal steroids (estradiol or progesterone) makes these
symptoms recur; however, women without premenstrual
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mood symptoms do not exhibit the same response to these
hormones, suggesting that it may be fluctuations in levels,
and not absolute levels of these hormones, that correlate with
mood symptoms [5]. The reasons why some women are more
sensitive to physiological hormonal fluctuations than others
are not yet fully understood.

At the neurobiological level, female sex hormones are
known to act on both neurotransmitter pathways and brain
regions involved in mood regulation. Prior studies have dem-
onstrated that progesterone metabolites modulate the GABA-
A receptor complex [6], which has been identified in mouse
model studies as a component of the pathophysiology under-
lying perinatal depression [7]. In human studies, lower levels
of allopregnanolone, an endogenous metabolite of progester-
one, have been found in women who develop perinatal de-
pression [8]. Greater levels of progesterone metabolites have
been found during the luteal phase of the menstrual cycle [6],
which is the cycle phase associated with greatest risk for mood
symptoms. Exogenously administered progestins are also
known to increase levels of monoamine oxidase, an enzyme
that degrades serotonin and therefore may contribute to in-
creased depression and anxiety symptoms [9]. Studies follow-
ing women across reproductive transitions have shown that
exposure to variability in estradiol is linked with the onset of
mood symptoms, rather than the absence of this hormone [10,
11]. Supporting this theory, women with a quicker transition
to menopause often experience fewer depressive symptoms
compared with women who experience a longer transition
[12]. There is also some limited evidence that estrogen may
increase serotonin synthesis and decrease its degradation [10,
13]. In addition to the effects of female gonadal hormones on
neurotransmitter pathways, neuroimaging studies have shown
increased activity with both endogenous cycling and exoge-
nous exposure to female sex hormones in regions of the brain
involved in emotional processing [14].

Effects of Hormonal Contraception on Mood
in Healthy Adults

Depressive symptoms were commonly reported by women in
the era after oral contraceptives were first approved. For ex-
ample, a 1968 study documented that 44% of women on one
type of COC experienced depression and loss of libido [15].
However, COCs studied at that time and even up to the 1980s
included higher doses of ethinyl estradiol and progestin for-
mulations than are prescribed today. Presently, although one-
quarter of women self-report adverse mood changes with
modern pill formulations [16], only 5% will discontinue the
pill for this reason [17].

On a general population level, there is conflicting evidence
regarding the impact of hormonal contraception on the inci-
dence of depression, although the absolute risks appear to be

low. In a longitudinal study of 6654 sexually active women in
the USA, those using the progestin implant Norplant, depot
medroxyprogesterone injection, and the COC, patch, and ring,
were compared with users of barrier or withdrawal methods or
no contraception [18]. Users of all combined methods of hor-
monal contraception had lower mean depressive symptoms
scores on the Center for Epidemiologic Studies Depression
Scale (5.6 vs 6.9 and 7.3, a total of 30 points) and were less
likely to have a high level of depressive symptoms, defined as
CES-D ≥ 11 points (OR 0.68, 95% CI 0.49, 0.94, compared
with users of no hormonal contraception) even after adjust-
ment for demographic variables and controlling for previous
high depression scores. Women who used hormonal contra-
ception were also less likely than those who used no contra-
ception to report a suicide attempt in the previous year (OR
0.37, 95% CI 0.14, 0.95). Among the 298 total women in this
cohort using the progestin implant or injection, no differences
in depressive symptoms were seen compared with users of
other forms of hormonal contraception.

In contrast, among a Danish registry study of over one
million women, those who initiated combined oral contracep-
tion were more likely to subsequently start an antidepressant
(rate ratio (RR) 1.2, 95% CI 1.22, 1.25), be diagnosed with
depression for the first time (RR 1.1, 95% CI 1.08, 1.14), or
attempt suicide (relative risk 1.97, 95% CI 1.85, 2.10) com-
pared with womenwho never used or formerly used hormonal
contraceptives [19, 20]. The incidence of antidepressant initi-
ation was 2.2 per 100 woman-years in users of all hormonal
contraception, compared with 1.7 per 100 woman-years in
non-users. For suicide attempts and completed suicide, the
increase in incidence was 3/10,000 person-years and 14/
100,000 person-years, respectively. Thus, while these two
large studies show conflicting outcomes, in neither does hor-
monal contraception appear to appreciably impact the inci-
dence of depression or suicide on an absolute scale.

In recent double-blind randomized controlled trial, 202
healthy women were randomized to either a COC or placebo
for three cycles [21••]. The COC worsened anxiety, irritability,
and mood swings during the intermenstrual period (defined as
cycle day 5–21), but improved depression symptoms during
the premenstrual period, as measured by the Daily Record of
Severity of Problems (DRSP.) Although statistically signifi-
cant, all of these mean differences were small (less than 0.4
points along a 6-point Likert scale for each measure) and the
clinical significance of these effects is therefore less clear. The
COC and placebo groups did not differ in new-onset subclini-
cal depression (9.6% COC vs 6.4% placebo, p = 0.423).

Studies examining other hormonal contraceptive methods
likewise suggest a lack of association with mood effects
among healthy users. One randomized controlled trial com-
paring progestin-only pills with COCs showed that progestin-
only pills compared favorably to both combined pills and
placebo on daily ratings of mood (5-point scale) and the
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Beck Depression Inventory; these effects were statistically
significant but small [22]. Prospective studies of depot
medroxyprogesterone acetate injection and the levonorgestrel
intrauterine device (IUD) in healthy women demonstrate no
adverse effect on depression risk [16, 23, 24]. However, non-
randomized studies suffer from potential confounding, includ-
ing the fact that current and past depressive symptoms may be
associated with choice of contraception [25] and with discon-
tinuation of contraception [26]. Unfortunately, randomized
controlled trials examining the mood effects of hormonal
methods, other than the ones described above, are lacking.
Nevertheless, the current evidence points toward a minimal,
if any, effect of hormonal contraception on development of
depressed mood in healthy women.

Effect of Hormonal Contraception on Mood
in Adolescents

Age may modify the effect of hormonal contraception on
mood, with adolescents being potentially more vulnerable
than adults. A population-based study followed over
800,000 Swedish women ages 12 to 30 years with no psychi-
atric history and compared initiation of psychiatric medication
among users and non-users of hormonal contraception over
1 year of follow-up [27]. Overall, there was an association
between hormonal contraception and psychiatric medication
(aOR 1.34, 95% CI 1.30–1.37), but an age-stratified analysis
demonstrated that the strongest association was among ado-
lescent girls ages 12 to 14 (aOR 3.46, 95% CI 3.04–4.94) with
no association for women ages 20 to 30.

Findings from a Danish cohort study support the associa-
tion between depressive symptoms and COC use among ad-
olescents [28]. Among 1000 adolescent females from age 16
to 25 who were assessed at four time points, there was no
overall relationship between scores and COC use on the
DSM-IV-oriented self-reported affective problems scale
(mean item score range 0–1, with > 1 corresponding to criteria
for major depressive disorder). However, COC users at the
earliest time point (age 16) reported higher depressive symp-
toms scores (mean score 0.40 vs 0.33, p < 0.001), even after
adjustment for age, socioeconomic status, and ethnicity.
Adjusting for the existence of depressive symptoms prior to
COC use weakened, but did not eliminate this association,
suggesting a possible bidirectional relationship between
COC use and depressive symptoms among adolescents.

In contrast, a double-blind randomized controlled trial of
76 adolescent girls younger than age 20 initiating a COC or
placebo measured side effects, including depressive symp-
toms according to the Center for Epidemiologic Studies
Depression Scale (CES-D, score range 0–60, with 16 or great-
er signaling risk of depression) [29]. Mean CES-D scores
were the same across groups at baseline and after 3 months

[14.0 in the COC group, 14.4 in the placebo group, p = 0.86],
and decreased slightly but significantly over the study period.
Self-reported mood swings occurred in one-quarter (COC
group) to one-third (placebo group) participants but this dif-
ference was not statistically significant.

As with the literature on adult women, randomized con-
trolled trials of hormonal contraception and mood are scarce,
and therefore potential confounding remains a weakness of
these research studies. However, other than the large cohort
study above that demonstrated an age effect, non-randomized
studies of adolescents have largely shown no association be-
tween hormonal contraception and depressive symptoms and
disorders. In a prospective study of over 1700 young women
under age 25 who initiated combined oral contraceptives, a
minority reported an increase or decrease in moodiness, but
most women reported no change in mood symptoms [16].
Other negative studies include a cross-sectional study of near-
ly 5000 female adolescents ages 13 to 18 which assessed oral
contraceptive use and history of depression via interview [30]
and a 3-month prospective study of 193 adolescents ages 14 to
20 initiating any form of hormonal contraception and measur-
ing health-related quality of life and mood subscales [31].

Effect of Hormonal Contraception on Women
with Mood Disorders

Women with underlying mood disorders, such as major de-
pressive disorder (MDD) or bipolar disorder, may exhibit pre-
menstrual worsening of their symptoms. For these women,
there are several approaches to treatment. Optimizing the pri-
mary psychiatric treatment with antidepressants or mood sta-
bilizers to address these symptoms is the most established
treatment practice. However, use of hormonal contraception
may stabilize variable hormone levels and treat the premen-
strual component of their symptoms [3].

A small number of studies have evaluated the impact of
hormonal contraception on mood symptoms in women with
underlying affective disorders. In premenopausal women with
MDD, available studies have shown variable results as to
whether depressive symptoms worsen or improve in relation
to use of hormonal contraception [32]. Pagano et al. reviewed
six studies of hormonal contraception in women with MDD
and did not find any significant increase in affective symp-
toms [33•]. Limited research on adding hormonal contracep-
tion in women already using antidepressant treatments has
demonstrated minimal to no improvement in mood symptoms
[34, 35]. The methodology of these studies, however, makes it
difficult to draw definitive conclusions about the impact of
hormonal contraception on affective symptoms in women
with MDD. Specifically, these studies are largely retrospec-
tive, included women with a range of illness severities, eval-
uated women with hormonal sensitivity and women without
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hormonal sensitivity together, and often did not differentiate
between the types of hormonal contraception used.

Limited research exists on hormonal contraception for
treatment of perimenopausal depression. However, there are
other benefits to the use of certain kinds of hormonal contra-
ception during perimenopause (such as improving vasomotor
symptoms) which separately are linked to depressive symp-
toms and may improve depressive symptoms [36]. Future
research is needed to systematically examine the impact of
hormonal contraception on depression in midlife.

Regarding bipolar disorder, studies evaluating the impact
of hormonal contraception on mood symptoms in this popu-
lation have been variable. Some studies suggested that women
with bipolar disorder may experience less mood symptoms
across the menstrual cycle when taking hormonal contracep-
tion [37]; however, others showed no substantial impact of
hormonal contraception on mood in this population [32].
Most of these studies do not examine mood symptoms pro-
spectively, include a range of hormonal contraceptives, do not
distinguish between women with a history of reproductive
related affective symptoms and those without, and do not
distinguish between bipolar I versus type II disorder. Given
the heterogeneity in these studies and lack of prospective data,
it is difficult to draw conclusions about the impact of hormon-
al contraception on mood in this population.

Hormonal Contraception to Treat
Premenstrual Dysphoric Disorder

Up to 85% of women describe one or more mild premenstrual
mood and/or somatic symptoms, 20–25% report moderate to
severe symptoms, and 5% of reproductive-aged women have
symptoms that meet diagnostic criteria for the most severe
form, premenstrual dysphoric disorder (PMDD), as defined
by the Diagnostic and Statistical Manual for Mental
Disorders [2, 38]. A diagnosis of PMDD requires a minimum
of five symptoms in the week prior to onset of menses during
most cycles, with improvement at onset of menses and resolu-
tion in the week after menses. The symptoms should result in
clinically significant distress or functional impairment andmust
include one core mood symptom (marked affective lability,
depressed mood, or anxiety), in addition to physical or behav-
ioral symptoms such as decreased interest in activities, disrup-
tion in sleep/appetite, low energy and others [38]. The etiology
of PMDD is likely multifactorial; however, multiple theories
suggest women with PMDD may have alterations in neuro-
transmitters or neuroreceptors due to a heightened or differen-
tial sensitivity to estrogen and especially to the neurosteroid
allopregnanolone, a metabolite of progesterone [2, 39•].

While selective serotonin reuptake inhibitors (SSRIs) are
considered first-line treatment for PMDD, a second strategy is
to offer hormonal contraception to suppress ovulation and

therefore minimize peri-menstrual symptoms [2]. Studies of
a COC (ethinyl estradiol 20 mcg and drosperinone 3 mg) that
effectively reduced premenstrual emotional and physical
symptoms as measured by scores on the DRSP prospectively
compared with placebo resulted in FDA approval of this for-
mulation for treatment of PMDD [40, 41]. While the effect on
physical and mood symptoms was demonstrated to be superi-
or to placebo at up to 3 months of use, the placebo also had a
large effect, other hormonal contraceptives may be effective,
and long-term studies of benefit for controlling symptoms of
PMDD are needed [42].

For women without mood disorders taking COCs, the
traditional premenstrual symptoms of breast tenderness,
cramping, headache, and others are more prevalent during
the hormone-free interval compared with other times in the
cycle [43]. Thus a decrease in the length of the hormone-
free interval, or extended cycle use (with menses every
3 months) or continuous hormone use (to skip menses),
are all likely to further reduce pre-/peri-menstrual symp-
toms. When continuous use was studied for women with
PMDD, significantly more subjects randomized to contin-
uous levonorgestrel-containing COCs reported a decrease
in scores representing depressive and physical symptoms
compared with placebo after 4 months [44]. Though pla-
cebo response is noted to be high in all PMDD trials, the
authors note that the regimen was safe and effective in
decreasing symptoms of PMDD. For women complaining
of peri-menstrual symptoms who are already taking COCs,
we recommend they adjust their pill schedule to reduce or
eliminate hormone-free intervals to minimize the frequen-
cy of menses. Similar benefit would be expected with ex-
tended cycle or continuous use of the contraceptive ring or
patch though no studies are available. For women initiating
COCs to treat symptoms of PMDD, use of drospirenone-
based pills may be effective, though the benefit compared
with other types of progestins is unknown [42].

Does Use of Hormonal Contraception Increase
Risk of Depression in Postpartum Women?

Up to 19% of women report postpartum depressive symp-
toms, and as many as 7% of women will meet criteria for a
MDD in the first 3 months postpartum [45]. Because these
symptoms are so common and can have significant conse-
quences for both maternal and newborn health, it is important
to address any concerns about the impact of contraceptive
method selection on mood. Unfortunately, there are very
few high-quality studies reporting the impact of contraceptive
use on development of postpartum depression using validated
measures [46••].

A recent systematic review concluded there are no consis-
tent associations between use of hormonal contraception and
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the development of postpartum depression compared with
women on non-hormonal or no contraception [46••].
Included was an analysis of military insurance data from over
75,000 postpartum women with conflicting results, finding an
increased risk of prescription of antidepressants with use of
the contraceptive implant (HR 1.22, 95%CI 1.06–1.41) and
the contraceptive ring (HR 1.45, 95%CI 1.16–1.80), but a
decreased risk of antidepressant prescription with
norethindrone-only pills (HR 0.58, 95%CI 0.52–0.64) com-
pared with women not using hormonal contraception. A diag-
nosis of depression was less likely in postpartum women
using the levonorgestrel IUD (HR 0.65, 95%CI 0.52–0.82)
or norethindrone-only pills (HR 0.56 95% CI 0.49–0.64).
Use of COCs was not associated with either prescription of
an antidepressant or a diagnosis of depression in the postpar-
tum period [47]. Unidentified confounding variables may ex-
plain why COCs had no effect while use of a contraceptive
vaginal ring, with lower systemic levels of hormones, was
found to have a stronger association with postpartum prescrip-
tion of an antidepressant. The authors suggest that the rela-
tionship between etonogestrel-based methods (both the im-
plant and ring) and postpartum depression should be further
evaluated, as well as the potential protective effect of the le-
vonorgestrel IUD and norethindrone-only pills [47].

Because estrogen use is not recommended in the immediate
postpartum period due to increased risk of venous thrombo-
embolism, women initiating hormonal contraception are ad-
vised to use a progestin-only method, including the implant,
pills, injection, or IUD [46••]. A systematic review of
progestin-only contraceptive methods concluded that despite
provider “perception” of impact, studies have not supported a
consistent association with the development of postpartum
depression [48]. Also, there was no association between use
of any contraceptive method and postpartum depressive
symptoms reported using 2009–2011 Pregnancy Risk
Assessment Monitoring System (PRAMS) data that included
over 16,000 women [49]. In the absence of a consistent asso-
ciation, appropriate hormonal contraception can be offered to
postpartum women without concern for increased risk of de-
pressive symptoms.

Potential Interactions Between Hormonal
Contraception and Medications to Treat
Mood Disorders

Pharmacokinetic studies of interactions between hormonal
contraceptives and psychotropic medications are limited.
In general, there is no concern for a clinically significant
impact on treatment outcomes for mood disorders with
concomitant use of oral hormonal contraception [50].
There are no pharmacokinetic studies evaluating interac-
tions between psychiatric agents and non-oral hormonal

contraceptives (including the ring, patch, DMPA, the im-
plant, or IUDs). Limited reports related to tricyclic anti-
depressants suggest a concern for increased levels of am-
itriptyline and imipramine with hormonal contraceptive
use, therefore patients should be monitored closely by
their prescribing clinicians [51].

Some women may be prescribed medications to treat
mood disorders that are potent inducers of the CYP450
enzymes in the liver. (e.g., carbamazepine, oxcarbazepine)
These specific enzyme-inducing medications lower serum
levels of contraceptive hormones and can result in contra-
ceptive failure [51]. IUDs or permanent contraception
(sterilization) can provide an effective alternative for these
patients as they are not susceptible to this interaction. If
after counseling regarding the potential interaction women
choose to use oral contraceptives in addition to enzyme-
inducing medications, additional use of condoms is recom-
mended. When lamotrigine (LTG) is used as a mood sta-
bilizer, initiation of estrogen-containing hormonal contra-
ception can lower LTG levels by 41–64% [51]. While this
is not a contraindication, dose adjustment of LTG should
be coordinated with a psychiatrist familiar with this inter-
action, both at initiation of hormonal contraception and in
the event of discontinuation. LTG toxicity is a potential
risk in the hormone-free interval of cyclic oral contracep-
tives, therefore continuous dosing of hormones should be
considered. There are no reports of a clinically significant
interaction between LTG and progestins, therefore initia-
tion of a progestin-only contraceptive does not require the
same need for dose adjustment and monitoring.

Strategic Prescription of Hormonal
Contraceptives May Mitigate Mood
Symptoms

As mentioned previously, the historically higher doses of
hormonal COCs had a more negative impact on mood.
Therefore, initiation of a low dose (10–20 mcg ethinyl
estradiol) COC should be considered to minimize side
effects, though there is no comparative data to directly
support this recommendation. The choice of formulation
and route of administration for combined hormonal con-
traceptives may also be important. Monophasic forms of
combined oral contraceptives (COCs) are thought to have
greater benefit for menstrually linked mood symptoms
than triphasic forms [31], which may be linked to the
stability in hormonal levels. For women who were found
to have a greater degree of premenstrual symptoms during
the hormone-free interval of a traditional 21 active
pill/7 day hormone-free pill regimen, continuous adminis-
tration resulted in greater improvement in premenstrual
symptom scores compared with the traditional regimen
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[52]. A study comparing low dose oral COCs with the
contraceptive vaginal ring found fewer negative mood
changes in those utilizing rings [53]. This benefit may
be related to the decreased systemic hormone levels seen
with vaginal administration or a more continuous, steady
release of hormones [31].

Non-hormonal methods should logically have the
least impact on mood symptoms, and the lowest dose
hormonal contraceptives include IUDs, the ring, and
some COCs. In patients with concern for mood side
effects, it may be prudent to avoid long-acting higher
dose options such as depot medroxyprogesterone acetate
injections since the effect cannot be reversed and mood
symptoms may persist even past the 12-week dosing
interval. Finally, all women should be encouraged to
schedule a follow-up visit after initiation of hormonal
contraception if they notice any adverse changes in
mood.

Conclusions

Although the limited data suggest minimal effects of hor-
monal contraception on healthy women and women with
MDD and bipolar disorder, individual experiences may
vary and adolescents as a group may be more vulnerable.
Clinicians should evaluate each patient’s prior contracep-
tion history, any change in affective symptoms in relation
to these contraceptive methods, and the presence of hor-
monally sensitive symptoms (e.g., premenstrual, perina-
tal, or perimenopausal symptoms and mood changes
when taking contraception/hormonal treatment in the
past). This approach will allow for the ability to plan
for any possible adverse affective symptoms or to prevent
them. For women initiating COCs to treat symptoms of
PMDD, use of drospirenone-based pills may be effective
as a treatment regimen. Prescribers should be aware of
potential interactions that might impact contraceptive ef-
ficacy, monitor for any correlation between hormonal
contraception and affective symptoms that could be ex-
plained by medication interactions, and anticipate poten-
tial interactions for women on lamotrigine.
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