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Objective: The authors compared the
efficacy and acceptability of continuous
versus intermittent treatment with a se-
lective serotonin reuptake inhibitor in
women with severe premenstrual syn-
drome and determined the effects of
postmenstrual symptom severity and de-
pression history as covariates of the treat-
ment response.

Method: Patients who met symptom cri-
teria and reported impaired functioning
after three screening cycles were randomly
assigned to three cycles of double-blind,
placebo-controlled treatment with contin-
uous (full-cycle dosing) or intermittent
(luteal-phase dosing) sertraline. The design
was stratified for severity of postmenstrual
symptoms and history of major depres-
sion. Flexible sertraline dose was 50–100
mg/day. Outcome measures were the
Daily Symptom Rating Form score and pa-
tient global ratings of functioning.

Results: Both sertra l ine groups im-
proved significantly more than the pla-
cebo group as assessed by total premen-

strual Daily Symptom Rating Form scores
for 3 treatment months. Daily Symptom
Rating Form factors that were signifi-
cantly more improved in the sertraline
groups were mood and physical symp-
toms. Sertraline improvement occurred
swiftly in the first month of treatment.
Gradual placebo improvement was simi-
lar to sertraline in the third month. Sub-
jects with higher postmenstrual symp-
toms before treatment remained more
symptomatic regardless of the dosing reg-
imen. A history of major depression was
not associated with treatment response.
More sertraline-treated subjects reported
improved functioning in the domains of
family relationships, social activities, and
sexual activity.

Conclusions: Premenstrual dosing does
not differ from continuous dosing with
sertraline in premenstrual syndrome
treatment. Higher levels of postmenstrual
symptoms limit treatment response and
are important to define in treatment of
premenstrual syndrome.

(Am J Psychiatry 2004; 161:343–351)

Rigorous scientific examination has identified selec-
tive serotonin reuptake inhibitors (SSRIs) as the first-line
treatment for clinically significant premenstrual syn-
dromes (PMS) (1–16), particularly its severe form of pre-
menstrual dysphoric disorder (PMDD) as described in
DSM-IV. Observations of the rapid response to SSRIs when
administered in a continuous dosing regimen for severe
PMS or PMDD resulted in further investigation of their use
in the symptomatic premenstrual weeks of the menstrual
cycle. Within the last several years, a number of small stud-
ies and two large multicenter trials reported efficacy for
premenstrual dosing in patients with PMDD (17–22). Al-
though the pharmacologic reasons for the swift response
of PMS patients to SSRIs have not been demonstrated, evi-
dence of the potential role of altered serotonergic trans-
mission is increasing (23). Brain serotonin transmission is
influenced by alterations of plasma concentrations of es-
tradiol and progesterone (24, 25), suggesting a possible
pathway by which the gonadal steroids may be involved in
this menstrual cycle-related disorder (26).

While studies have shown that both continuous and in-
termittent dosing with an SSRI are effective for severe
PMS/PMDD, there has been little direct comparison to de-
termine whether one of the dosing regimens should be
preferred in clinical practice. One study concluded that
premenstrual citalopram dosing was more effective than
the continuous dosing regimen (11), but differences were
marginal, and the small groups had low statistical power.
Whether premenstrual dosing is more effective than con-
tinuous dosing (or vice versa) in reducing premenstrual
symptoms or the side effects of medication has remained
an open question.

The objectives of this study were to compare the efficacy
and acceptability of continuous versus intermittent SSRI
treatment in women with severe premenstrual syndrome
with the hypothesis that both SSRI regimens would be
more effective than placebo. On the basis of preliminary
data (5, 27), we further hypothesized that women with
higher symptom levels in the follicular phase of the cycle
(a possible indication of subclinical levels of depression)
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would respond to full-cycle dosing but not luteal-phase
dosing and that a history of depression would not be asso-
ciated with treatment response.

Method

Patient Selection

The study was conducted at the Premenstrual Syndrome Pro-
gram of the University of Pennsylvania Medical Center from 1998
to 2002. The study was approved by the Institutional Review
Board of the University of Pennsylvania, and subjects provided
written informed consent.

Inclusion criteria were age 18–45 years; regular menstrual cy-
cles of 22–35 days; a positive urine test indicating probable ovula-
tion; persistent premenstrual symptoms for at least 6 months;
global report of moderate to severe impairment in work, family
life, or social activity; general good health; no major psychiatric
diagnosis within the past year, and meeting the stated PMS crite-
ria with confirmation by prospective daily symptom ratings. The
Daily Symptom Rating Form (28) was used and included the fol-
lowing symptoms: depression, feeling hopeless or guilty, anxiety/
tension, mood swings, irritability/anger, decreased interest, con-
centration difficulties, fatigue, food cravings/increased appetite,
insomnia or hypersomnia, feeling out of control/overwhelmed,
poor coordination, headache, aches, swelling/bloating/weight
gain, cramps, and breast tenderness.

Exclusion criteria were any major axis I psychiatric diagnosis,
including major depression, currently or within the past year as
assessed by the Structured Clinical Interview for DSM-IV Axis I
Disorders (SCID) (29); use of psychotropic medications that could
not be discontinued for the duration of the study; use of any pre-
scription, nonprescription, herbal, or other therapies for PMS;
pregnancy; currently breast-feeding; hysterectomy; symptomatic
endometriosis; irregular menstrual cycles; not using medically
approved contraception; serious health problems; risk of suicide;
or alcohol or drug abuse within the past year.

Symptom Criteria

The diagnosis of severe PMS was based on prospective rating of
the previously validated Daily Symptom Rating Form (28) and pa-
tient global ratings of functioning. Subjects rated functioning in
work, family life, social activity, and sexual activity on 5-point
scales ranging from 0 (no disruption) to 4 (severe disruption). A
rating ≥2 on one or more of the function scales was required.

Subjects rated symptoms daily with the Daily Symptom Rating
Form on a 5-point scale (0=none, 4=extreme). Scores were calcu-
lated by adding the ratings of cycle days 5 through 10 for the post-
menstrual scores (day 1 was the first day of menses) and by add-
ing the ratings for the 6 days before menses for the premenstrual
scores. The Daily Symptom Rating Form criteria for severe PMS
required a total premenstrual Daily Symptom Rating Form score
≥80 and an increase of ≥50% over the postmenstrual score for the
mean of the three screen cycles and for the single-blind placebo
cycle.

In addition to meeting the criteria for severe PMS, 60% of the
subjects met DSM-IV criteria for PMDD for which a stringent def-
inition was used: Daily Symptom Rating Form ratings of 3 or 4 on
at least two premenstrual days for at least five PMDD symptoms,
with the same symptoms rated 0 or 1 (absent or minimal) post-
menstrually. On average, the subjects who did not meet PMDD
criteria had three symptoms that strictly met the PMDD criteria.

We studied severe PMS because of its clinical importance inas-
much as many women seek medical treatment but do not meet
the stringent PMDD criteria, particularly the requirement of five
specific PMDD symptoms. The strong overlap between severe
PMS and PMDD is evident in our data. Moreover, several recent

population-based studies of the prevalence of premenstrual
symptoms underscored the importance of “near-threshold” cases
(30, 31). Such cases failed to have the requisite number of PMDD
symptoms but were nonetheless highly correlated with func-
tional impairment, a widely recognized indicator of the need for
treatment.

Women requesting treatment for premenstrual symptoms
were screened briefly by telephone and were provided with the
Daily Symptom Rating Form with instructions for prospective
daily rating. Potential subjects made the first full screening visit
following menses (cycle days 6–12) (N=555) to assess the post-
menstrual symptom levels. At this visit, the Daily Symptom Rat-
ing Form was reviewed, and the SCID was administered. Subjects
were given a urine test kit with instructions for performing the at-
home test to indicate probable ovulation. The second screening
visit was scheduled in the premenstrual week of the same cycle to
assess premenstrual symptom status. Physical and pelvic exami-
nations were conducted and specimens for laboratory screening
(complete blood cell count and blood chemistry panel) were ob-
tained. Women who remained eligible were given two bottles of
placebo tablets (single-blind) and instructed to take one tablet
daily throughout the third screening cycle. Subjects who contin-
ued to meet the eligibility criteria were randomly assigned to a
double-blind treatment condition for three menstrual cycles.

Design

This was a stratified, randomized, double-blind, parallel treat-
ment trial that compared full-cycle and premenstrual dosing reg-
imens of sertraline with a placebo. Stratification was used to as-
sure equal distribution of the variables that were hypothesized to
affect treatment response. The hypotheses were based on prelim-
inary findings that postmenstrual symptom severity before treat-
ment was highly predictive of subsequent Daily Symptom Rating
Form scores (27) and that a history of depression may potentially
affect response to an SSRI, although the latter has not been iden-
tified in PMS treatment studies. Random allocation to the study
groups was generated from random-number tables before the
start of the study by a technician with no clinical contact. Group
size requirements were determined from analysis of Daily Symp-
tom Rating Form data in a previous trial (5), using assumed differ-
ences (N=30, N=40, N=45), standard deviation (SD=60, SD=70)
and correlations between baseline and endpoint scores (0.20,
0.30, 0.40) and indicated that a sample of 135 evaluable subjects
(45 in each treatment arm) would provide power greater than 0.90
with alpha at 0.05 and the inclusion of up to four covariates.

Study Doses

Sertraline and placebo tablets were identical in appearance. All
subjects received two bottles of medication at each visit with the
same code number assigned at randomization used throughout
the double-blind treatment. All subjects took tablets daily, start-
ing with Bottle A on day 3 of menses, switching to Bottle B at 14
days before the expected menses and continuing through day 2 of
menses. Starting at day 3, subjects received either 50 mg sertra-
line (the daily dosing group) or placebo. At 14 days before menses,
subjects in the premenstrual dosing group were switched from
placebo to 50 mg sertraline. The initial dose for all subjects was 1
tablet per day continued through day 2 of the next cycle. In the
absence of clear improvement or dose-limiting side effects, the
dose was raised to two tablets per day (100 mg sertraline or pla-
cebo) in the second or third double-blind treatment cycles. Dose
increases started with bottle 2 at day 14. Subjects who increased
to two tablets during the second cycle continued with two tablets
through the third cycle unless precluded by side effects. To main-
tain the study blind, all subjects taking two tablets per day at end-
point were tapered to one tablet per day for 7 days before stop-
ping medication. At each visit, subjects returned all unused
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medication, which was counted by the study coordinator, and re-
ceived medication for the next cycle. The mean dose levels in the
third treatment cycle were 74 mg/day (SD=25) in the full-cycle
sertraline group, 76 mg/day (SD=25) in the luteal-phase sertraline
group, and a dose equivalent for the placebo tablets of 85 mg/day
(SD=23) (F=2.30, df=2, 114, p=0.11).

Outcome Measures

The primary outcome measure was the total score on the pre-
menstrual Daily Symptom Rating Form, which was calculated
from the daily symptom ratings that were maintained throughout
the study. The five statistically derived Daily Symptom Rating
Form factors and the individual Daily Symptom Rating Form
items were also examined. The Daily Symptom Rating Form
factors included mood (irritability/anger, mood swings, anxiety/
tension, depression, feeling out of control, feeling worthless/
guilty, or decreased interest); behavior (poor coordination, in-
somnia, difficulty concentrating/confusion, or fatigue); pain
(aches, headache, or cramps); physical symptoms (breast tender-
ness or swelling/bloating); and food cravings/increased appetite
(a single item in the factor analysis). The second outcome mea-
sure was the Subject Global Ratings of Functioning (family life,
work, social activity, sexual function). Each dimension was rated
on a 5-point scale ranging from 0 for no disruption to 4 for severe
disruption. Improvement was defined as a positive change
(range=1–4 points) from baseline at treatment endpoint.

Statistical Analysis

Analysis of the Daily Symptom Rating Form scores was con-
ducted for all observations and for the last observation carried
forward by using an intent-to-treat approach that was defined be-
fore the study as including all subjects with at least one treatment
response rating. A mixed analysis of variance (ANOVA) model for
repeated measures with unstructured covariance was used. The
model for the stratified study design included treatment (three

groups), baseline symptoms (average premenstrual Daily Symp-
tom Rating Form scores for the three screen cycles), treatment cy-
cle (three), postmenstrual symptom severity before treatment
(high, low), and history of major depression (yes, no) and exam-
ined the premenstrual Daily Symptom Rating Form scores over
the 3 treatment months. Interactions between treatment and the
covariates were examined. Results are reported for all observa-
tions and for the last observation carried forward as identified.
Results of the mixed model were also examined by using the gen-
eral linear model procedure to test the change from baseline of
the mean Daily Symptom Rating Form premenstrual scores for
three treatment cycles and the results at endpoint. The general
linear model analyses were consistent with the reported results.
Before the multivariate analyses, the data were checked for distri-
butions and influential outliers. To further determine possible ef-
fects of outliers and the consistency of results, logged values of
the treatment data were examined and agreed with the results re-
ported here. A completer analysis was also consistent with the re-
ported results. Comparisons of sample characteristics at baseline
were examined by using ANOVA for continuous variables or fre-
quency distributions with the chi-square test for categorical vari-
ables. The analysis of the global functioning ratings examined the
frequency distributions of the change from baseline at treatment
endpoint. Statistical results with p≤0.05 for a two-tailed interpre-
tation were considered statistically significant. The statistical soft-
ware package was SAS, Version 8.0 (SAS Institute Inc., Cary, N.C.).

Results

Subject characteristics were similar in the three treat-
ment groups (Table 1). Figure 1 summarizes the progress
of the subjects through the study. One hundred sixty-
seven subjects were randomly assigned to a treatment
condition. Twenty-four subjects discontinued before pro-

TABLE 1. Demographic and Clinical Characteristics of Patients With Severe PMS or PMDD Randomly Assigned to Three
Cycles of Double-Blind, Placebo-Controlled Treatment With Continuous or Intermittent Sertraline

Characteristic 

Sertraline Group

Placebo Group 
(N=55) Analysis

Full-Cycle Dosing
(N=56)

Luteal-Phase Dosing
(N=56)

Mean SD Mean SD Mean SD F (df=2, 164) p

Age (years) 34.5 6.2 32.9 6.4 33.4 6.5 0.92 0.40
Duration of premenstrual syndrome (years) 13 8 11 7 11 8 1.79 0.17
Cycle length (days) 28 3 28 3 27 3 0.46 0.62
Daily Symptom Report Form scores at baselinea

Premenstrual 153 54 153 42 142 44 1.40 0.25
Postmenstrual 25 24 28 26 23 22 0.68 0.51

Functioningb

Family life 2.5 0.9 2.7 1.0 2.4 0.9 1.29 0.28
Work 2.2 0.9 2.3 1.0 2.1 0.9 0.46 0.63
Social activity 2.1 0.9 2.4 1.0 2.1 0.9 1.35 0.26
Sexual activity 2.0 1.3 2.2 1.4 1.9 1.1 1.07 0.35

N %c N %c N %c χ2 (df=2)

History of major depression 15 28 13 25 14 26 0.19 0.91
White race 48 87 42 78 41 77 2.21 0.33
Education beyond high school 50 89 50 89 48 87 0.15 0.93
Currently employed 49 88 52 93 44 80 4.04 0.13
Premenstrual dysphoric disorder

Two cycles 15 27 18 39 15 27 0.48 0.79
One cycle 34 61 37 66 27 49 3.44 0.18

a Symptoms rated by patients on a 5-point scale (0=none, 4=extreme). Premenstrual scores represent the sum of ratings for the 6 days before
menses. Postmenstrual scores represent the sum of ratings of days 5–10 after the onset of menses.

b Rated by patients on a 5-point scale (0=no disruption, 4=severe disruption).
c Total Ns on which percentages are based vary because of missing data on some variables.
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viding any treatment response data, and another 25 sub-
jects discontinued after providing at least one treatment
response. Differences between treatment groups were not
significant (χ2=3.32, df=2, p=0.19). The numbers and rea-
sons for discontinuation are shown in Figure 1. Compari-
sons of the baseline data in Table 1 between the subjects
with no treatment response data and the remaining sub-
jects showed that the group with no treatment data were
more likely to be minority subjects (29% minority versus
11% white) (χ2=6.24, df=1, p=0.01) and had higher baseline
postmenstrual Daily Symptom Rating Form scores (t=
1.96, df=165, p=0.05).

Adverse Events

Adverse events were reported at each visit in response to
general clinical questioning by a clinician and a subject
self-report questionnaire. Subjects also were provided a
medication problem checklist to record at home any side
effects experienced while taking medication from Bottle A
in order to identify possible discontinuation symptoms
when the premenstrual dosing group shifted from sertra-
line to placebo in each treatment cycle. There were no se-
rious adverse events that required medical intervention
and no reports of withdrawal symptoms that required
medication adjustments. Eight percent of the subjects (N=

13 of 167) randomly assigned to a treatment condition in-
dicated that adverse events were the reason for withdraw-
ing from the study (full-cycle sertraline group: N=7; luteal-
phase sertraline group: N=5; placebo group: N=1) (χ2=
4.45, df=2, p=0.10).

The most frequent adverse events were gastrointestinal
(19%), decreased libido or orgasm (15%), headache (14%),
insomnia (13%), dry mouth (13%), nausea (13%), and
nightmares (12%). Adverse events diminished with time
and adjustment to the medication, particularly in the full-
cycle dosing group, where reports did not differ from the
placebo group in the third treatment month (χ2=0.77, df=
1, p=0.38). The luteal-phase dosing group, which stopped
and restarted the active medication each month, contin-
ued to report more adverse events compared with placebo
in the third treatment month (χ2=4.8, df=1, p=0.03).

Treatment Response

Improvement from baseline for all observed cases
(intent to treat) as assessed by the premenstrual Daily
Symptom Rating Form scores over three treatment cycles
was significant (F=4.38, df=2, 137, p<0.01) (Figure 2, Table
2). Both sertraline groups improved significantly more
than the placebo group (full-cycle dosing versus placebo:
t=–2.39, df=137, p=0.02); luteal-phase dosing versus pla-

FIGURE 1. Clinical Trial Progression of Subjects Recruited for a Double-Blind, Placebo-Controlled Study of Continuous or
Intermittent Sertraline for the Treatment of Severe PMS or PMDD

Completed Trial (N=40) Completed Trial (N=35) Completed Trial (N=43)

Discontinued (N=16)

Adverse event (N=7)
Lack of efficacy (N=0)
Withdrawal of consent (N=4)
Medical problems (N=2)
Noncompliance (N=1)
Lost to follow-up (N=2)

Discontinued (N=21)

Adverse event (N=5)
Lack of efficacy (N=2)
Withdrawal of consent (N=8)
Medical problems (N=2)
Noncompliance (N=1)
Lost to follow-up (N=3)

Discontinued (N=12)

Adverse event (N=1)
Lack of efficacy (N=1)
Withdrawal of consent (N=5)
Medical problems (N=0)
Noncompliance (N=2)
Lost to follow-up (N=3)

Sertraline Full-Cycle Dosing
Intent-to-Treat Group (N=56)

At least one treatment evaluation, N=48

Sertraline Luteal-Phase Dosing 
Intent-to-Treat Group (N=56)

Placebo Intent-to-Treat Group
(N=55)

At least one treatment evaluation, N=45 At least one treatment evaluation, N=50

Randomly Assigned to Treatment
After Three Screen Cycles (N=167)

Patients Not Randomly
Assigned (N=388)
Withdrawal of consent (N=135)
Ineligible (N=116)
Lost to follow-up (N=80)
Medical problems (N=43)
Improved (N=14)

Women Screened (N=555)
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cebo: t=–2.65, df=137, p=0.009). There was little difference
between the two sertraline groups (t=0.31, df=137, p=
0.76). There were no significant interactions of treatment
with cycle (F=0.70, df=4, 137, p=0.59), postmenstrual
symptom group (F=0.38, df=2, 135, p=0.68), or history of
depression  (F=0.29, df=2, 135, p=0.75).

Improvement from baseline as assessed by the premen-
strual Daily Symptom Rating Form scores over three treat-
ment cycles with last observation carried forward was sig-
nificant (F=3.83, df=2, 137, p=0.02). The sertraline-treated
groups showed greater improvement than the placebo
group (full-cycle dosing versus placebo: t=–1.93, df=137,
p=0.055; luteal-phase dosing versus placebo: t=–2.67, df=
137, p=0.009). There was no significant difference between
the two sertraline groups (t=0.78, df=137, p=0.44).

An analysis of completers of the three treatment cycles
also showed significant improvement from baseline over
the three treatment cycles as assessed by the premenstrual
Daily Symptom Rating Form scores (F=4.61, df=2, 111,
p≤0.01, data not shown). In the completer group, both full-
cycle (t=–2.80, df=111, p=0.006) and luteal-phase (t=–2.28,
df=77, p<0.03) sertraline dosing were significantly better
than placebo.

Inspection of the mean Daily Symptom Rating Form
scores by cycles showed that the greatest decrease in Daily
Symptom Rating Form scores from baseline was in the
first month of double-blind treatment: 42% in the full-cy-
cle group and 45% in the luteal-phase dosing group com-
pared with 26% in the placebo group (unadjusted mean
Daily Symptom Rating Form scores). However, improve-
ment in the placebo group continued gradually and did
not significantly differ from the two sertraline groups in
the last treatment cycle as shown in Figure 2 (sertraline
versus placebo at endpoint: t=–1.59, df=138, p=0.11).

Effect of postmenstrual symptom severity. The ran-
dom allocation to treatment was stratified for high or low
postmenstrual symptom levels using a previously identi-
fied mean postmenstrual Daily Symptom Rating Form
score of 40 for the cutoff point (27). Treatment response as
assessed by total premenstrual Daily Symptom Rating
Form scores was significantly greater in the patients with
low postmenstrual symptoms (F=10.13, df=1, 137, p=
0.002). Although both the high and low postmenstrual
symptom groups improved, the low postmenstrual symp-
tom group reached a clinically acceptable level of im-
provement, whereas the high postmenstrual symptom
group, which started at a higher symptom level, remained
more symptomatic with Daily Symptom Rating Form
scores remaining well above the entry criterion (Table 2).

Effect of depression history and diagnosis. The strati-
fication variable of history of major depression had no as-
sociation with treatment response (Table 2). Treatment re-
sults remained the same when diagnosis (severe PMS or
PMDD) was added to the model (treatment F=4.30, df=2,

136, p<0.02). Diagnosis of severe PMS versus PMDD was

not significant (F=1.22, df=1, 136, p=0.27).

Symptom, Function, and Clinical Response

Analysis of the Daily Symptom Rating Form factor

scores showed that the sertraline-treated groups consis-

tently showed more improvement on all factors compared

with the placebo group, with a statistically significant

treatment effect for factor 1, mood symptoms, and factor

4, physical symptoms (Figure 3).

Functional impairment was a criterion for study enroll-

ment and was similar in the three treatment groups at

baseline (shown in Table 1). Significantly more subjects in

the sertraline-treated groups than the placebo group re-

ported improvement in family relationships, social activi-

ties, and sexual functioning as assessed by the change

from baseline in subjects’ global ratings at endpoint

(Figure 4).

The clinical response rate (defined as the subjects with

≥50% reduction in the mean premenstrual Daily Symptom

Rating Form scores over the three treatment cycles from

the pretreatment baseline) was 63% (N=30 of 48) in the

full-cycle group, 51% (N=23 of 45) in the luteal-phase dos-

ing group, and 36% (N=18 of 50) in the placebo group (χ2=

6.94, df=2, p=0.03). A 75% mean treatment reduction from

baseline in total premenstrual Daily Symptom Rating

Form scores was reported by 19% of the full-cycle group,

22% of the luteal-phase dosing group, and 6% of the pla-

cebo group (p=0.06, Fisher’s exact test).

FIGURE 2. Pre- and Postmenstrual Symptoms Over Three
Cycles in Patients With Severe PMS or PMDD Randomly
Assigned to Double-Blind, Placebo-Controlled Treatment
With Continuous or Intermittent Sertraline

a Values are mean scores adjusted for baseline score, treatment
cycle, postmenstrual symptom severity, and depression history. 
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Discussion

This comparison of full-cycle versus premenstrual ser-
traline treatment for severe PMS showed no significant
differences between the two dosing regimens. While both
sertraline-treated groups improved significantly more
than the placebo group, response did not differ between
the two sertraline dosing groups in any treatment cycle.
Adverse events also did not differ between the two sertra-

line groups, although fewer adverse events were reported
in the full-cycle dosing group after 3 months of treatment.
However, premenstrual dosing clearly offers less exposure
to drug, which is an important factor to consider in the
risk-benefit equation. The conclusion from these data is
that the decision between full-cycle and premenstrual
dosing for women with severe PMS or PMDD and no other
comorbid diagnoses can be based on patient/physician
preference and individual experience of side effects.

TABLE 2. Self-Reported Symptoms Over Three Menstrual Cycles Among Patients With Severe PMS or PMDD Randomly
Assigned to Double-Blind, Placebo-Controlled Treatment With Continuous or Intermittent Sertraline

Measure

Daily Symptom Report Form Score

Full-Cycle Sertraline 
Group (N=48) 

Luteal-Phase Sertraline
Group (N=45)

Placebo Group
(N=50) Analysis of Variance

Meana SE Meana SE Meana SE F df p
Treatment group 79.4b 7.0 76.8c 6.9 98.8 6.7 4.38 2, 137 0.01
Treatment cycle 12.00 2, 137 0.001

One 96.1b 8.9 87.3c 9.1 118.5 8.8
Two 75.6 8.2 72.8b 8.3 94.0 7.9
Three 66.2 8.5 69.9 8.5 84.1 8.0

Postmenstrual symptom severity at baselined 10.13 1, 137 <0.001
High (N=26) 103.9 16.7 93.0 12.1 102.6 15.1
Low (N=117) 63.5c 6.3 61.8c 7.2 85.7 6.2

Depression history 0.03 1, 137 0.87
Yes (N=39) 87.4 11.8 70.3b 12.8 94.9 11.1
No (N=104) 76.9c 7.5 79.1b 7.1 100.6 7.3

a Values are least squares means for observed cases adjusted for baseline premenstrual symptom severity, treatment cycle, baseline post-
menstrual symptom severity, and depression history.

b Significantly different from placebo (p≤0.05, pairwise comparison).
c Significantly different from placebo (p≤0.01, pairwise comparison).
d Severity defined according to postmenstrual score on the Daily Symptom Report Form at baseline (sum of ratings of days 5–10 after the onset

of menses; high severity: score≥40).

FIGURE 3. Baseline-to-Endpoint Symptom Improvement in Patients With Severe PMS or PMDD Randomly Assigned to
Three Cycles of Double-Blind, Placebo-Controlled Treatment With Continuous or Intermittent Sertralinea

a Data taken from all patients with at least one treatment evaluation with last observation carried forward. Values are least square means at
endpoint adjusted for baseline symptom scores. Asterisks depict significant differences from placebo in post hoc pairwise comparisons.

b Significant effect of treatment on symptom factor (F=4.59, df=2, 138, p=0.01). Individual symptoms within the factor showing significant im-
provement were irritability (p<0.006), mood swings (p<0.02), and anxiety (p=0.03).

c Significant effect of treatment on symptom factor (F=4.15, df=2, 138, p=0.02). Within the factor, breast tenderness showed significant im-
provement (p<0.02).

*p<0.05.
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Treatment response occurred primarily in the first
month of treatment, as has been consistently observed in
other clinical trials of SSRIs for PMS treatment (4–8). The
placebo-treated group evidenced a slower course of im-
provement, which remained less improved but not sig-
nificantly different from the sertraline-treated groups at
endpoint. This placebo response was higher than in our
previous PMS trials (5, 8, 32) but notably similar to other
placebo response rates in several large PMDD trials in this
same time period (4, 21). We speculate that, in addition to
the supportive care of the treatment trial, the recent Food
and Drug Administration approvals of fluoxetine and ser-
traline for PMDD treatment and the greatly increased use
of these medications in medical treatments raised expec-
tations of their efficacy for PMS, which was then reflected
in the subjects’ experience of treatment, whether or not it
was active drug. The results clearly demonstrate the more
rapid efficacy of medication but also indicate the impor-
tance of nondrug factors in clinical care (33, 34) and sug-
gest the potential for cognitive therapy (35–38) or support-
ive treatments as options for severe PMS.

The salient indicator of severe PMS is that symptoms are
minimal or absent following menses, but there is no stan-
dard measure for operationalizing the maximum post-
menstrual symptom levels or the minimum premenstrual
severity required for a PMS or a PMDD diagnosis. The
present results showed that higher postmenstrual symp-
tom levels at baseline predicted a poorer response to treat-
ment. This confirmed our previous findings (27), although
the small number of subjects with high postmenstrual
symptom levels in this protocol limits conclusions.

The results failed to support the hypothesis that sub-
jects with higher postmenstrual symptom levels would re-
spond better to full-cycle dosing, inasmuch as both drug-
treated groups with high postmenstrual scores responded
poorly. Possibly the higher postmenstrual symptom levels
were an indication of undiagnosed depression, but all
subjects in the high postmenstrual group had postmen-
strual scores on the 17-item Hamilton Depression Rating
Scale in the normal range (<7), providing little evidence of
current depression. Five of these women had a history of
major depressive disorder, and five had a history of minor
depression, but they responded no better to the daily dos-
ing regimen in this protocol. We speculate that the poorer
response is due in part to persistent personality character-
istics, which are not menstrual-cycle specific but are asso-
ciated with symptom ratings, although such associations
are not clearly defined at this time (39, 40). Most impor-
tant, the present results provide further evidence of the
need to clearly define how the symptom criteria for severe
PMS and PMDD are operationalized, as recently demon-
strated by Smith et al. (41).

A history of depression as determined in SCID interview
was identified in 27% of the subjects but was not associ-
ated with treatment response. This adds support to other
observations that suggest that PMS is a distinct disorder

with underlying mechanisms that differ from other de-
pressive disorders (3, 5, 7).

Although the duration of this study is usual for PMS tri-
als, the 3-month treatment interval does not answer sev-
eral important clinical questions. Whether response to
medication is maintained in long-term treatment and
whether there are differences between continuous and in-
termittent dosing regimens in long-term treatment are not
known. Possibly subjects with limited responses would
improve with further dose increases, although data thus
far show very little incremental improvement at higher
dose levels for PMS or PMDD (2, 5). Although adverse
events did not differ between the two sertraline groups but
appeared more likely to subside in the continuous dosing
group, a much larger sample is needed to definitively de-
termine any differences in adverse events between the
dosing regimens. The sample did not include patients
with comorbid physical or psychiatric disorders, which
are frequently exacerbated premenstrually (42). Comor-
bidity remains an important and unstudied aspect of
treatment for PMS/PMDD. Finally, it is important to con-
sider that although approximately 60% of the sertraline-
treated women responded well, about 40% did not. While
this is a very high response rate and consistent with all
other reports of SSRI treatments for PMS/PMDD, further
evidence-based information about treatments and under-

FIGURE 4. Baseline-to-Endpoint Improvement in Function-
ing in Patients With Severe PMS or PMDD Randomly
Assigned to Three Cycles of Double-Blind, Placebo-
Controlled Treatment With Continuous or Intermittent
Sertraline

a Significant effect of treatment on improvement (χ2=7.03, df=2, p=
0.03).

b Significant effect of treatment on improvement (χ2=7.03, df=2, p=
0.03).

c Significant effect of treatment on improvement (χ2=6.20, df=2, p=
0.05).
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lying mechanisms remains essential for increasing scien-
tific understanding of the disorder and relieving the dis-
tress that it incurs.
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