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Five percent of menstruating women have severe premenstrual symptoms and impairment of functioning defined as premenstrual dys-
phoric disorder (PMDD). Clinically significant premenstrual symptoms occur in at least an additional 20% of menstruating women. The
diagnosis of PMDD should be confirmed by prospective symptom charting over 2 menstrual cycles to confirm the timing of the symptoms
and to rule out other diagnoses. The burden of illness of PMDD includes disruption of parenting and partner relationships and decreased
productivity in work roles. In addition, women with PMDD have increased use of health care services such as clinician visits and in-
creased use of prescription medications and over-the-counter preparations. The etiology of PMDD is multifactorial. In particular, dysregu-
lation of the serotonin and allopregnanolone systems is implicated. Several effective treatment options exist, including serotonergic anti-
depressant medications and an oral contraceptive that contains ethinyl estradiol and drosperinone. In addition, other hormones that
suppress ovulation, anxiolytics, cognitive therapy, chasteberry and calcium may be helpful.

Cinq pour cent des femmes menstruées ont des symptômes prémenstruels sévères et une incapacité du fonctionnement appelée trou-
ble dysphorique prémenstruel (TDPM). Au moins 20 % de femmes menstruées de plus ont des symptômes prémenstruels cliniquement
significatifs. Il faut confirmer le diagnostic de TDPM en suivant les symptômes de façon prospective au cours de deux cycles menstruels
afin de confirmer le moment de l’apparition des symptômes et d’exclure d’autres diagnostics. Le fardeau morbide imposé par le TDPM
comprend la perturbation des relations avec les enfants et le partenaire et une baisse de productivité au travail. Les femmes atteintes de
TDPM ont en outre recours davantage aux services de santé comme les visites aux cliniciens et prennent davantage de médicaments
d’ordonnance et en vente libre. L’étiologie du TDPM est multifactorielle. La dysrégulation des systèmes de la sérotonine et de l’allopreg-
nanolone en particulier est mise en cause. Il existe plus d’un traitement efficace possible, y compris des antidépresseurs sérotonin-
ergiques et un contraceptif oral qui contient de l’éthinyloestradiol et de la drosperinone. D’autres hormones qui bloquent l’ovulation, des
anxiolytiques, la thérapie cognitive, le gattilier (Vitex agnus castus) et le calcium peuvent en outre aider.
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Diagnosis

About 80% of women report at least mild premenstrual
symptoms, 20%–50% report moderate-to-severe premen-
strual symptoms, and about 5% report severe symptoms for
several days with impairment of functioning.1 The 5% of
women with the severest premenstrual symptoms and im-
pairment of social and role functioning often meet the diag-
nostic criteria for premenstrual dysphoric disorder (PMDD).

The diagnostic criteria for PMDD are listed in the appendix
of the Diagnostic and Statistical Manual of Mental Disorders,
fourth edition, text revision (DSM-IV-TR),1 and women who
meet criteria for PMDD receive a DSM-IV-TR diagnosis code
311 (i.e., depressive disorder not otherwise specified). To
meet the PMDD criteria, at least 5 of 11 possible symptoms
must be present in the premenstrual phase, these symptoms
should be absent shortly after the onset of menses, and at
least 1 of the 5 symptoms must be depressed mood, anxiety,

Correspondence to: Dr. T. Pearlstein, Women and Infants Hospital, 101 Dudley St., Providence RI  02905; fax 401 453-7720;
Teri_Pearlstein@brown.edu

J Psychiatry Neurosci 2008;33(4):291-301.

Medical subject headings: premenstrual syndrome; contraceptives, oral; serotonin uptake inhibitors; treatment.

Submitted June 20, 2007; Revised Aug. 2, 2007; Accepted Aug. 3, 2007

© 2008 Canadian Medical Association



affective lability or irritability. Other symptoms include de-
creased interest in usual activities, difficulty concentrating,
low energy, changes in appetite, changes in sleep, a sense of
being overwhelmed or out of control, headaches, joint or
muscle pain, breast tenderness or swelling and abdominal
bloating.1 Women with fewer or less severe symptoms are
considered to have premenstrual syndrome (PMS). The
American College of Obstetrics and Gynecology Practice Guide-
lines2 and the International  Classification of Diseases, 10th revi-
sion3 both suggest diagnostic criteria for PMS that require a
minimum of 1 premenstrual symptom.

Prospective daily rating of the PMDD criteria symptoms over
2 menstrual cycles is required to confirm the PMDD diagnosis.
The daily ratings should document the timing of the symptoms
during the premenstrual phase and the absence of symptoms or
a chronic underlying disorder during the follicular phase. The
retrospective reporting of premenstrual symptoms may amplify
the woman’s recall of the severity and frequency of symptoms.
Reporting of symptoms can be influenced by the phase of the
menstrual cycle when queried, the phrasing of questions, expec-
tations and cultural issues.4 Studies conducted over the past
2 decades have used various scoring methods and different in-
struments for daily ratings to measure the premenstrual in-
crease of symptoms. Recent studies have used visual analog
scales5 and Likert scale daily rating forms such as the Daily
Record of Severity of Problems6 or the Penn Daily Symptom
Report.7 Various scoring methods compare the average of
symptom scores during the premenstrual days with the average
of symptom scores postmenses. The DSM-IV-TR PMDD criteria
state that the premenstrual symptoms should not be an exacer-
bation of an underlying disorder but that PMDD could be su-
perimposed on an axis I or II disorder.1

Epidemiology

Three studies in which subjects prospectively rated their
symptoms reported PMDD prevalence rates of 4.6%–6.4%.8–10

Two studies of women who retrospectively rated their pre-
menstrual symptoms according to PMDD criteria reported
similar prevalence rates of 5.1%–6.7%.11,12 These 2 studies re-
ported that 18.6%–20.7% of women have “subthreshold
PMDD,” in which the full criteria are not met because they
have fewer than 5 symptoms or because they fail to meet the
functional impairment criterion. Even though premenstrual
symptoms are described in women from menarche to
menopause, it is unclear whether symptoms remain stable or
increase in severity with age.12,13 Irritability has been identi-
fied as the most common premenstrual symptom in US and
European samples.13–15 Some cultures emphasize somatic
rather than emotional premenstrual symptoms.16 Symptom
severity peaks on or just before the first day of menses.4,10,15

Studies examining age, menstrual cycle characteristics, cogni-
tive attributions, socioeconomic variables, lifestyle variables
and number of children have not identified these variables as
predisposing factors.13,17 An elevated lifetime prevalence of
major depressive disorder (MDD) in women with PMDD has
been reported in several studies,18 as has an elevated lifetime
prevalence of postpartum depression.19

A recent study is the first to demonstrate allelic variation
on the estrogen receptor α gene in women with PMDD when
compared with control women.20 In addition, the allelic varia-
tion was only significant in women who had a valine/valine
genotype for the catechol-O-methyltransferase enzyme. This
significant study may identify a source of abnormal estrogen
signalling during the luteal phase that leads to premenstrual
affective, cognitive and somatic symptoms.20 Previous studies
had failed to identify gene polymorphism differences be-
tween women with PMDD and control subjects in regard to
the serotonin transporter,21,22 the transcription factor activat-
ing protein 2,23 tryptophan hydroxylase and monoamine oxi-
dase A promoter22 genes. Overlap of PMDD with genetic lia-
bility for MDD, seasonal affective disorder and personality
characteristics has been suggested.24,25

The diagnosis of PMDD requires the confirmation of
luteal-phase impairment of social and/or work functioning
that is due to premenstrual symptoms. The functional im-
pairment reported by women with PMDD is similar in sever-
ity to the impairment reported in MDD and dysthymic disor-
der.26,27 One study identified anxiety, irritability and mood
lability as the premenstrual symptoms most associated with
functional impairment.28 The burden of illness of PMDD re-
sults from the severity of symptoms, the chronicity of the dis-
order and the impairment in work, relationships and activi-
ties.29 It has been estimated that women with PMDD
cumulatively endure 3.8 years of disability over their repro-
ductive years.26 A study of 1194 women who prospectively
rated their symptoms reported that women with PMDD
were more likely to endorse hours missed from work, im-
paired productivity, role limitations and less effectiveness.30

Borenstein and colleagues31,32 have published studies examin-
ing functioning and health service use in 436 women who
prospectively charted their symptoms for 2 cycles. Women
with confirmed PMS reported significantly lower quality of
life, increased absenteeism from work, decreased work pro-
ductivity, impaired relationships with others and increased
visits to health providers, compared with control women.
These authors also reported that, given a 14% absenteeism
rate and a 15% reduction in productivity, PMDD was associ-
ated with US$4333 indirect costs per patient per year.33 The
economic burden associated with PMDD is more related to
self-reported decreased productivity than to direct health
care costs.30,33 However, women with PMDD do report in-
creased health services use, with visits to health care
providers and use of prescription medications and alterna-
tive therapies.30,32 Small studies of women with prospectively
confirmed PMDD have also reported decreased interpersonal
and work functioning and reduced quality of life in compari-
son with women without PMDD.34–36 Larger studies of
women diagnosed retrospectively according to PMDD crite-
ria have also reported substantial functional impairment in
work and interpersonal roles.11,12,37,38

Differential diagnosis

Because most PMDD symptoms are affective or anxiety-
related, PMDD should generally not be diagnosed when an
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underlying depression or anxiety disorder is present; many
such women are considered to have premenstrual exacerba-
tion of their underlying depression or anxiety disorder. A re-
cent study reported that 64% of the first 1500 women with
MDD enrolled in the STAR*D study retrospectively reported
premenstrual exacerbation of their depressive symptoms.39

Dysthymia, MDD, panic disorder and generalized anxiety
disorder are the most common axis I psychiatric disorders
that may be concurrent and exacerbated premenstrually,
with less clear evidence for bipolar disorder, posttraumatic
stress disorder, social phobia, eating disorders and substance
abuse.12,18,40–43 Personality disorders do not have elevated
prevalence in women with PMDD,19 but women with PMDD
and a personality disorder may demonstrate premenstrual
phase amplification of personality dysfunction.44 Schizophre-
nia may be an example of an underlying disorder that does
not have premenstrual exacerbation of psychotic symptoms
but may have superimposed affective and anxiety symptoms
of PMDD.45 The prevalence of premenstrually exacerbated
axis I disorders is unknown. It is generally recommended
that clinicians treat the underlying disorder first, and if pre-
menstrual symptoms persist, subsequent daily ratings can
identify PMDD.46

Symptoms of endometriosis, polycystic ovary disease, thy-
roid disorders, adrenal system disorders, hyperprolactinemia
and panhypopituitarism may mimic symptoms of PMS.
Medical disorders that may demonstrate a premenstrual in-
crease in symptoms include migraines, asthma, epilepsy, irri-
table bowel syndrome, diabetes, allergies and autoimmune
disorders.42,47 It is presumed that the menstrual cycle fluctua-
tions of gonadal hormones influence some of the symptoms
of these medical conditions.

Etiology

Several reviews exist of pathophysiological hypotheses of
PMS and PMDD and the evidence for them.48–52 Most studies
do not identify consistent abnormalities in hormones of the
hypothalamic-pituitary-gonadal (HPG) axis, although a few
studies have suggested altered luteinizing hormone (LH)
pulse.53 As well, studies have not identified clear abnorm-
alities in thyroid hormones, cortisol, prolactin, glucose,
prostaglandins, β-endorphins, vitamins or electrolytes.49,50

Since specific abnormalities in the HPG axis have not been
identified in women with PMDD when compared with con-
trol subjects, it is thought that premenstrual symptoms occur
as a result of a differential sensitivity to the mood-perturbing
effects of gonadal steroid fluctuations in women with PMS
and PMDD.54 It is probable that the etiology of the “differen-
tial sensitivity” is multifactorial and in part genetically deter-
mined.55 The recently identified allelic variation in the estro-
gen receptor α gene in women with PMDD may underlie the
neurotransmitter and neuropeptide differential sensitivity
owing to estrogen receptor influence on synthesis, receptors,
transporters and cell signalling.20

Although the specific neurotransmitter, neuroendocrine
and neurosteroid abnormalities in women with PMDD are
not known, serotonin, norepinephrine, γ-aminobutyric acid

(GABA), allopregnanolone (ALLO, an anxiolytic metabolite
of progesterone that acts at the GABAA receptor), endorphins
and factors involved in calcium homeostasis may all be in-
volved. Women with PMDD are more sensitive to the anxio-
genic properties of carbon dioxide inhalation, lactate infu-
sion, cholecystokinin tetrapeptide and flumazenil.49 Increased
adrenergic receptor binding may reflect abnormal noradren-
ergic function.49 Women with PMDD have abnormal mela-
tonin secretion and other circadian system abnormalities.56 It
has been proposed that women with PMDD have altered af-
fective information processing and regulation during the
luteal phase, with abnormal activation patterns in specific
brain regions.55 Imaging studies have demonstrated altered
functional magnetic resonance imaging responses to negative
and positive stimuli in the orbitofrontal cortex, amygdala and
ventral striatum in women with PMDD compared with con-
trol subjects.57 A recent study reported significantly increased
negative bias in the recognition of emotional facial expres-
sions during the luteal phase in women with PMDD when
compared with control women.58

Many studies have identified various abnormalities in the
serotonin system in women with PMS and PMDD. These in-
clude abnormal levels of whole blood serotonin, serotonin
platelet uptake and platelet tritiated imipramine binding; ab-
normal responses to serotonergic probes such as L-tryptophan,
buspirone, metachlorophenylpiperazine and fenfluramine;
and exacerbation of premenstrual symptoms after metergoline
or tryptophan depletion.49,51,59 Several studies have also sug-
gested that women with PMDD have decreased luteal-phase
levels of GABA, abnormal ALLO levels and decreased luteal-
phase sensitivity of the GABAA receptor, as shown by flumaze-
nil challenge and the sedative and saccadic eye velocity re-
sponses to benzodiazepines and alcohol.48,49,52,60 Imaging studies
have reported altered serotonin function61,62 and altered
GABAergic function63,64 in women with PMDD when com-
pared with healthy control subjects. It is possible that the rapid
efficacy of selective serotonin reuptake inhibitors (SSRIs) in
PMDD may be due in part to their ability to increase ALLO
levels in the brain and enhance GABAA receptor function.65 Al-
ternative hypotheses for the fast action of SSRIs in PMDD in-
clude enhanced function of 5-HT2C receptors66 and inhibition of
the serotonin transporter with resulting decreased LH produc-
tion.67 It has also been hypothesized that the increase in ALLO
after SSRI administration underlies the improvement in de-
pressive symptoms of MDD in both sexes.68–70

Treatment

The most systematically studied treatments have been the
elimination of hormonal fluctuations with ovulation suppres-
sion treatments or the “correction” of neurotransmitter dys-
regulation with antidepressant or anxiolytic medications.
Other treatments have targeted putative vitamin or mineral
deficiencies or the improvement of specific premenstrual
symptoms (Box 1). Different treatment modalities may differ-
entially treat specific symptom profiles, but treatment studies
have rarely evaluated efficacy for specific anxiety, mood, be-
havioural and somatic symptom profiles.71



Oral contraceptives

Oral contraceptives (OCs) have been commonly prescribed by
gynecologists and primary care clinicians for the treatment of
PMS even though there were few studies demonstrating their
efficacy until recently. Two older randomized controlled trials
(RCTs) in samples of women with prospectively confirmed
PMS reported a lack of efficacy with monophasic and tripha-
sic OCs.72,73 Surveys of population cohorts without defined
PMS or PMDD have reported that OCs do not alter mood in
most women, but a subset of women report improvement of
premenstrual symptoms, and another subset of women report
the production of negative premenstrual symptoms.74,75 After
the introduction in the late 1990s of an OC containing ethinyl
estradiol 30 μg and a unique progesterone, drospirenone
3 mg, improved mood and quality of life during the luteal
phase began to be reported in nonclinical population co-
horts.60,76,77 In addition, a 6-month extended regimen of this OC
was reported to be associated with fewer premenstrual emo-
tional and physical symptoms than the normal 21/7 monthly
administration in women not seeking care for problematic
premenstrual symptoms.78 An RCT comparing the OC con-
taining ethinyl estradiol 30 μg and drospirenone 3 mg with
placebo in 82 women with PMDD reported that both the OC
and placebo improved most premenstrual symptoms and that

the OC was significantly more effective than placebo in de-
creasing food cravings, increased appetite and acne only.79

However, 2 recent studies of YAZ (Bayer HealthCare), an OC
containing ethinyl estradiol 20 μg and drospirenone 3 mg, ad-
ministered as 24 days of active pills followed by a 4-day
hormone-free interval (24/4), have reported superiority in re-
ducing premenstrual emotional and physical symptoms when
compared with placebo.80,81

Yonkers and colleagues80 reported on a parallel design
study in which YAZ or placebo was administered to
450 women with PMDD over 3 months. Pearlstein and coll-
eagues81 reported on a crossover design study in which YAZ
or placebo was administered to 64 women with PMDD over
7 months with a middle washout cycle. Both studies reported
that self-rated symptom, functioning and quality of life mea-
sures, along with clinician-rated symptom and functioning
measures, all significantly improved with YAZ in compari-
son with placebo. In both studies, adverse effects that were
more common with YAZ, compared with placebo, included
nausea, intermenstrual bleeding and breast pain.80,81 In 2006,
YAZ received United States Food and Drug Administration
(FDA) approval for the treatment of PMDD in women desir-
ing oral contraception. The efficacy of this particular OC for
reducing premenstrual symptoms may be due to its adminis-
tration in a 24/4 regimen, which provides more stable hor-
mone levels and reduces adverse symptoms that can occur
during withdrawal bleeding.82,83 Differential efficacy of this
OC may also be due to the unique antimineralocorticoid and
antiandrogenic properties of drospirenone.77,80,81

Other ovulation suppression treatments

Gonadotropin-releasing hormone (GnRH) agonists suppress
ovulation by downregulating GnRH receptors in the hypothal-
amus, leading to decreased follicle-stimulating hormone (FSH)
and LH release from the pituitary resulting in decreased estro-
gen and progesterone levels. GnRH agonists are administered
parenterally (e.g., subcutaneous monthly injections of gosere-
lin, intramuscular monthly injections of leuprolide, daily in-
tranasal buserelin). GnRH agonists have been reported to be
superior to placebo in 8 of 10 published RCTs in women with
PMS or PMDD.48,84 A meta-analysis of 5 of these studies re-
ported an odds ratio of 8.66 that GnRH agonists will lead to
improvement in premenstrual emotional and physical symp-
toms, compared with placebo.85 “Add-back” hormone strate-
gies have been investigated to counteract the undesirable med-
ical consequences of hypoestrogenism resulting from
prolonged anovulation induced by GnRH agonists. The meta-
analysis concluded that add-back estrogen and progesterone
did not reduce the efficacy of GnRH agonists85 even though it
had been reported that the add-back of estrogen and proges-
terone to goserelin86 and leuprolide54 led to the reappearance of
mood and anxiety symptoms in some women with severe
PMS. Since women with severe PMS and PMDD have an ab-
normal response to normal hormonal fluctuations,54 it is not a
surprise that some women may experience the induction of
mood and anxiety symptoms from the addition of gonadal
steroids, which reduces the benefit of the replacement strategy.
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Box 1: Treatment options for premenstrual dysphoric disorder

Antidepressant medications (continuous or luteal phase)

• Fluoxetine 10–20 mg/d

• Sertraline 50–150 mg/d

• Paroxetine controlled release 12.5–25 mg/d

• Clomipramine 25–75 mg/d

• Citalopram 20–40 mg/d

• Escitalopram 10–20 mg/d

• Venlafaxine extended release 75 mg/d

Ovulation suppression

• YAZ (ethinyl estradiol 20 µg and drospirenone 3 mg)

• Gonadotropin-releasing hormone analogs

• Danazol

Oophorectomy

Anxiolytics and other medications (luteal phase)

• Alprazolam 0.25 mg/d or twice daily

• Buspirone

• Bromocriptine for mastalgia

• Spironolactone for bloating

• Nonsteroidal anti-inflammatory medications for cramps, pain

Nonpharmacologic treatments

• Cognitive therapy

• Dietary recommendations

• Exercise

• Relaxation

• Psychoeducational groups

• Light therapy

Vitamins, minerals, herbs

• Calcium 600 mg twice daily

• Chasteberry

• Vitamin B6

• Vitamin E

• Magnesium
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Suggested replacement strategies have also included low-dose
pulsed progesterone87 and tibolone, a synthetic steroid with es-
trogenic, androgenic and progestogenic properties.88 The safety
of the long-term use of GnRH agonists and replacement hor-
mones is unknown.

Oophorectomy and prolonged anovulation from danazol,
estrogen or progesterone administered throughout the cycle
are not common treatments, largely because of the medical
risks attendant on a prolonged hypoestrogenic state, which
leads to the same long-term health issues as those arising
from use of GnRH agonists. Danazol, a synthetic steroid, alle-
viates premenstrual symptoms when administered at
dosages that induce anovulation (200–400 mg/d).89 When
danazol 200 mg daily was administered during the luteal
phase only, which did not lead to anovulation, breast tender-
ness improved, but other premenstrual symptoms did not
improve.90 The few studies on estrogen or progesterone ad-
ministered for most of the cycle have yielded mixed re-
ports.48,91 Two small studies reported relief of intractable PMS
with hysterectomy and bilateral oophorectomy.92,93 Hysterec-
tomy with oophorectomy should be considered a last-resort
treatment option for women with severe PMDD that has not
responded to standard treatments.94,95

Progesterone

The administration of luteal-phase progesterone (oral mi-
cronized tablet, sublingual tablet, vaginal suppositories) is
one of the older treatments studied for PMS and is largely
due to the early hypothesis that PMS might be caused by a
progesterone deficiency. However, abnormal hormone levels
have not been demonstrated in women with PMS or PMDD.
A recent systematic review concluded that, owing to the
methodological shortcomings of previous studies, it is not
possible to establish whether progesterone is helpful or not
helpful for PMS or PMDD.96 A previous systematic review of
published RCTs of luteal-phase progesterone and progesto-
gens reported that there was no clinically meaningful differ-
ence between all progesterone forms and placebo, although
progesterone had a small statistically significant superiority
over placebo.97 A slight advantage for oral micronized prog-
esterone was noted, and the authors postulated that this
might be due to the increase in ALLO levels derived from
this form of progesterone.

Antidepressant medication

Treatment studies of SSRIs and PMDD have suggested effi-
cacy rates similar to those found in treatment studies of SSRIs
and MDD, with 60%–70% of women responding to SSRIs in
comparison with about 30% of women responding to placebo,
depending on how response is defined.71,98 The SSRI dosages
that are effective for PMDD are similar to or slightly lower
than the dosages recommended for the treatment of MDD. A
systematic review of RCTs of SSRIs reported that, compared
with placebo, women with severe PMS or PMDD were about
7 times more likely to respond to SSRIs.99,100 This review in-
cluded 12 trials with continuous dosing (daily for the full

cycle) of fluoxetine,101–107 sertraline,108,109 paroxetine,110 citalo-
pram111 and fluvoxamine112 and 4 trials with intermittent dosing
(daily during the luteal phase, i.e., from ovulation to menses
only) of sertraline113–115 and citalopram.111 The systematic review
of these 15 studies concluded that continuous and intermittent
dosing had equivalent efficacy.99 Since this systematic review,
one study of 167 women with severe PMS and PMDD reported
that continuous and intermittent dosing of sertraline had equiv-
alent efficacy and that each was superior to placebo.116 How-
ever, another study of 167 women with PMDD recently 
reported that, although both continuous and intermittent
paroxetine were both superior to placebo for irritability, affect
lability and mood swings, intermittent paroxetine was less 
effective than continuous paroxetine for depressed mood, low
energy, food cravings and somatic premenstrual symptoms.117

A recent meta-analysis of 29 SSRI studies in 2964 women con-
cluded that continuous dosing is more effective than intermit-
tent dosing for treatment of PMS and PMDD.118

The seminal studies involving continuous dosing of SSRIs
in PMDD involved relatively large samples. One RCT com-
pared fluoxetine 20 mg daily, fluoxetine 60 mg daily and
placebo in 277 women over 6 months.101 Both fluoxetine 20 mg
daily and 60 mg daily were more efficacious than placebo in
reducing premenstrual emotional, behavioural and physical
symptoms; however, the 20-mg dosage was better tolerated
than the 60-mg dosage. This study was one of the first to note
a fast onset of action and improvement in physical premen-
strual symptoms with an SSRI.101 Another large RCT involved
flexible-dose sertraline, up to 150 mg daily, over 3 months,
and the average dose of 110 mg daily was more effective than
placebo in reducing premenstrual symptoms108 and improving
psychosocial functioning in 243 women.27 Since this review,
2 large RCTs have demonstrated that, when compared with
placebo over 3 months, continuous dosing of paroxetine con-
trolled release (CR) 12.5 mg or 25 mg daily had superior effi-
cacy in reducing premenstrual mood and physical symptoms
in 313119 and 359120 women with PMDD. In both studies, parox-
etine CR 25 mg daily was more effective than 12.5 mg daily in
the improvement of premenstrual functioning and the reduc-
tion of premenstrual physical symptoms.

RCTs conducted subsequent to the review by Dimmock
and colleagues99 have also further established the efficacy of
intermittent dosing of fluoxetine, sertraline and paroxetine.
Luteal-phase fluoxetine 20 mg daily was superior to placebo
in reducing premenstrual emotional and physical symptoms
in 252 women with PMDD, whereas fluoxetine 10 mg daily
during the luteal phase only was superior to placebo in reduc-
ing emotional but not physical symptoms.121 An RCT in
200 women with PMDD demonstrated that luteal-phase ser-
traline 50–100 mg daily was superior to placebo for improving
premenstrual emotional symptoms and impaired functioning
but not premenstrual physical symptoms.122 Another RCT, in
366 women with PMDD, reported that luteal-phase dosing of
both paroxetine CR 12.5 mg and 25 mg daily was superior to
placebo in reducing premenstrual symptoms and improving
functioning.123 Studies involving intermittent dosing have
reported the absence of discontinuation symptoms when
fluoxetine, sertraline and paroxetine CR at the given dosages



were abruptly stopped on the first day of menses. It has been
hypothesized that the lack of withdrawal effects when the
SSRI is discontinued at menses may be due to the lack of pro-
longed exposure.98 Even when the SSRI is abruptly discontin-
ued on the first day of menses, the therapeutic action of inter-
mittent dosing continues to relieve symptoms that extend into
the first few days of menses.124 The FDA has approved the use
of both continuous and intermittent dosing of fluoxetine, ser-
traline and paroxetine CR for women with PMDD, with spe-
cific dosage recommendations (Box 1). The first placebo-
controlled RCT conducted with escitalopram recently
reported that intermittent dosing with escitalopram 20 mg
daily was superior to placebo in 158 women with PMDD.125

The improvement of symptoms within the first treatment
cycle in most continuous-dosing SSRI trials, as well as the effi-
cacy of intermittent dosing, suggests a more rapid and differ-
ent mechanism of action for SSRIs in PMDD as compared
with MDD, where SSRIs may take 3–6 weeks to be effective.
An increase in ALLO is one hypothesis to explain the rapid
improvement of premenstrual symptoms with SSRIs. If an in-
crease in ALLO is what makes an SSRI helpful for reducing
symptoms, it may not be necessary to start the SSRI before or
at ovulation. The few studies that have examined SSRI admin-
istration during the luteal phase, but after ovulation, have
yielded mixed results. One study suggested that the adminis-
tration of an SSRI the second luteal week only was not suffi-
cient for efficacy. Fluoxetine 90 mg administered once 1 week
before the expected onset of menses was not superior to
placebo, but fluoxetine 90 mg administered 2 weeks and
1 week before the expected onset of menses was reported to
be superior to placebo in reducing premenstrual emotional
symptoms and improving premenstrual functioning but not
premenstrual physical symptoms in 257 women with
PMDD.126 Recently published RCTs have reported the efficacy
of SSRIs for symptom-onset dosing of SSRIs, that is, adminis-
tering SSRIs from the postovulatory day that premenstrual
symptoms appear until menses. Preliminary studies in
women with PMDD have suggested the superiority of symp-
tom-onset paroxetine when compared with placebo127 and the
efficacy of both symptom-onset and luteal-phase escitalopram
dosing, although luteal-phase dosing was found to be more
effective for women with severe symptoms.128 Symptom-onset
dosing of low-dose sertraline (25–50 mg/d) was reported to
be superior to placebo in reducing premenstrual symptoms in
296 women with prospectively confirmed PMS.129

Other antidepressants have also been studied in women with
PMS and PMDD. Early RCTs reported efficacy with
clomipramine (a tricyclic antidepressant with largely serotoner-
gic action) in daily dosing130 and in luteal-phase dosing.131 The
dosages of clomipramine reported to be effective for PMS
(25–75 mg/d) are lower than the expected effective doses for
MDD. Daily dosing of immediate-release venlafaxine was re-
ported to be superior to placebo in the reduction of the emo-
tional and physical symptoms of PMDD in 157 women.132 One
RCT reported that nefazodone was not superior to placebo for
PMS.133 However, in a small crossover study, increasing nefa-
zodone in the luteal phase was reported to improve premen-
strual exacerbation of MDD.134 Three RCTs have compared

SSRIs to nonserotonergic antidepressants and placebo, and
each has reported specific efficacy of the SSRI over both placebo
and the nonserotonergic antidepressant. Sertraline was com-
pared with desipramine and placebo in 167 women with severe
PMS or PMDD.109 Two smaller studies compared paroxetine to
maprotiline and placebo110 and fluoxetine to bupropion and
placebo.107 The selective superiority of serotonergic antidepres-
sants for PMDD is compatible with the postulated serotonin
dysfunction in PMDD.

Many women report the recurrence of premenstrual symp-
toms after SSRI discontinuation, and many women choose to
take SSRIs over the long term. Most SSRI trials have been
3 months in duration, and although a few open studies sug-
gest maintenance of SSRI efficacy over 1–2 years, evidence-
based long-term treatment recommendations do not exist.
Studies are needed to identify whether or not some women
develop tolerance to the SSRI over time, necessitating in-
creases in dosage or switch to another medication, and
whether or not some women stay in remission for a period of
time after SSRI discontinuation. The short duration of most
treatment studies has also not yielded information about po-
tential adverse effects with long-term SSRI use. Anecdotally,
many women report weight gain and sexual dysfunction af-
ter long-term antidepressant use for PMDD. Intermittent dos-
ing may improve sexual function during the weeks that the
SSRI is not taken, but it is not clear whether or not there is
less weight gain with intermittent dosing. Systematic studies
are needed of semi-intermittent dosing (“bumping up”) of
SSRIs in women with premenstrual exacerbation of an under-
lying depressive or anxiety disorder. In these women, the
SSRI dosage is increased during the luteal phase and de-
creased back to the usual dosage at menses.46 Future studies
are also indicated to systematically compare the efficacy and
predictors of response to symptom-onset, luteal-phase and
continuous daily SSRI dosing in women with PMDD.

Other medications

Alprazolam 0.25 mg daily or twice daily (administered dur-
ing the luteal phase only) has been reported to be more effec-
tive than placebo in most studies135–138 but not all.139 It is pri-
marily effective for premenstrual tension and irritability, and
overall, it has a lower efficacy rate than the SSRIs. If alprazo-
lam has been taken for more than 1 luteal-phase week, it
should be tapered over the first couple of days of menses.
Some efficacy has been reported with buspirone.133,140 Studies
reporting initial efficacy with nonsteroidal anti-inflammatory
drugs,141 doxycycline,142 naltrexone143 and atenolol144 deserve
replication. Bromocriptine has been reported to decrease pre-
menstrual breast tenderness,145 and one study reported that
spironolactone decreased premenstrual emotional symptoms
as well as physical symptoms.146

Lifestyle modifications and psychosocial treatments

Lifestyle modifications that may alleviate premenstrual
symptoms can be obtained through self-help materials or
professional-led psychoeducation programs. A 4-session
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group intervention over 18 weeks emphasizing diet, exercise
and a positive reframing of a woman’s perceptions of her
menstrual cycle was superior to a control condition in reduc-
ing premenstrual symptoms.147 In another intervention,
4 weekly peer support and professional guidance groups that
included diet and exercise changes, environment modifica-
tion, self-monitoring and other cognitive techniques were re-
ported to be superior to a waitlist control condition in reduc-
ing premenstrual symptoms.148 It is unclear which lifestyle
modifications are most helpful because few studies have
been conducted on specific lifestyle modifications or psycho-
social treatments.

Common dietary recommendations include increased con-
sumption of complex carbohydrates, frequent snacks or
meals, reduced consumption of refined sugar and artificial
sweeteners and decreased caffeine intake. It is hypothesized
that the ingestion of complex carbohydrates may maintain a
steady serum glucose level that may decrease premenstrual
food cravings and increase the availability of tryptophan in
the brain for serotonin synthesis.84 Two RCTs that compared a
beverage containing simple and complex carbohydrates with
an isocaloric placebo beverage that did not increase trypto-
phan availability reported that the beverage containing sim-
ple and complex carbohydrates was superior in reducing pre-
menstrual dysphoria and other symptoms.149,150 These 2 studies
are the only published RCTs of a specific dietary regimen.

Cognitive therapy (CT) is consistently reported to be an ef-
fective treatment for women with PMS. Two studies in
women with prospectively confirmed PMS reported superi-
ority of individual CT for reducing premenstrual symptoms
when compared with a waitlist control condition151 and when
compared with information-focused therapy.152 Another RCT
examined the relative efficacy of fluoxetine 20 mg daily,
10 individual CT sessions or their combination in women
with PMDD.153,154 Efficacy rates at 6 months were comparable
between the 3 treatments; however, at 1 year women who
had received CT were coping better than those who had re-
ceived fluoxetine alone. Relaxation has had little systematic
study in PMS; a single RCT reported that relaxation therapy
was superior to both symptom charting and leisure read-
ing.155 Exercise has not yet been tested in a sample of women
with PMS or PMDD, but it is a frequently recommended
treatment. Negative affect and other premenstrual symptoms
improve with regular exercise in women in general.156,157 Both
aerobic and nonaerobic exercise may be helpful.

Dietary supplementation

Calcium 600 mg twice daily was compared with placebo in
466 women with PMDD.158 Calcium was reported to have a
48% efficacy rate for reducing premenstrual emotional and
physical symptoms (except for fatigue and insomnia), com-
pared with 30% for placebo. However, women with concur-
rent psychiatric illness were not clearly excluded and concur-
rent medications were allowed, except for analgesics. The
efficacy of calcium was somewhat reduced in women who
were taking OCs. The results of this study were notable, and
calcium deserves further study.

A review of early studies of vitamin B6 reported a lack of ef-
ficacy for PMS.159 A meta-analysis of 9 controlled trials that in-
cluded 940 women with PMS indicated only weak support for
the efficacy of vitamin B6 (50–100 mg/d) in reducing premen-
strual symptoms.160 A recent study reported that 80 mg daily
of pyridoxine was superior to placebo in relieving anxiety and
mood premenstrual symptoms but not physical symptoms.161

Two small RCTs have suggested the efficacy of magne-
sium,162,163 but other studies have failed to document magne-
sium deficiency in women with PMDD or improvement of
premenstrual symptoms with supplemental magnesium
when compared with placebo.164 An RCT reported superior ef-
ficacy for trytophan, compared with placebo, in women with
PMDD,165 and an early study that suggested efficacy for vita-
min E deserves replication.166 Some trials have been conducted
with multinutrients containing several vitamin and mineral
components. Several of the supplements contained quantities
of vitamins that exceeded daily recommended levels, and as
reviewed, results from these studies have been mixed.167,168

Physical premenstrual symptoms have been reported to im-
prove with fish oil169 and soy isoflavones.170

Herbal, complementary and other treatments

Reviews of complementary treatments have reported that the
strongest evidence exists for the benefit of chasteberry, or
V. agnus castus.168,171–174 It has been hypothesized that the bene-
fit of chasteberry for premenstrual symptoms could be due to
its being a dopamine agonist that possibly reduces FSH or
prolactin levels.174 Chasteberry was recently reported to re-
duce premenstrual symptoms in an open study of 118
women with PMDD.175 Chasteberry and fluoxetine were both
reported to be effective in an RCT of 41 women with PMDD;
however, fluoxetine was better for emotional symptoms and
chasteberry was better for physical symptoms.176 The
evidence-based reviews concluded that RCTs have not sug-
gested consistent benefit for Ginkgo biloba, evening primrose
oil and homeopathic treatments but that initial positive RCTs
suggest further study of massage,177 reflexology,178 chiroprac-
tic manipulation179 and biofeedback.180 Small RCTs have re-
ported that saffron181 and Qi therapy182 were each superior to
placebo in women with prospectively confirmed PMS. There
have been positive open reports, but no RCTs, with
Hypericum,183,184 yoga,185 guided imagery,186 photic stimula-
tion187 and acupuncture.188 It has been proposed that sleep de-
privation and light therapy may decrease premenstrual dys-
phoria by correcting abnormal circadian rhythms found in
women with PMDD.56 Although a crossover study reported
that evening bright light for 2 premenstrual weeks decreased
depression and tension,189 a meta-analysis of the few existing
trials suggested a small effect size for bright light therapy.190

Conclusion

Five percent of menstruating women meet criteria for
PMDD, and about 20% of menstruating women have “sub-
threshold PMDD” or severe PMS. Thus, in each menstrual
cycle, 1 in 4 women have emotional, behavioural and physi-



cal premenstrual symptoms that can lead to disruption in in-
terpersonal relationships and role functioning. Recent studies
of the burden of illness of PMDD identify a high economic
indirect cost, mostly from reduced productivity and effective-
ness at work, in addition to disturbed parenting and marital
relationships. Once the diagnosis of severe PMS or PMDD is
confirmed by prospective symptom charting for 2 menstrual
cycles, lifestyle modifications, cognitive therapy, chasteberry
and calcium are reasonable initial nonpharmacologic options.
If medication is necessary, SSRI medication is considered the
first-line treatment.2,46,191 SSRI medication may be effective
when administered continuously or intermittently (from ovu-
lation to menses). With the recent FDA approval of the oral
contraceptive YAZ for women with PMDD desiring oral con-
traception, there may now be an alternative first-line treat-
ment. Second-line pharmacologic treatment options include
changing to a second SSRI, switching to YAZ, extended OC
regimens, considering GnRH agonists or adding adjunctive
anxiolytics or other medications targeted to specific symp-
toms.2,77,191 Future studies are needed to determine predictors
that will identify which women will benefit from SSRIs ver-
sus hormonal strategies and to determine the optimal dura-
tion for medication treatment.
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