
M

U
C

m

p
p
r
C
a
d

GENDER MEDICINE/VOL. 9, NO. 5, 2012
Mood and the Menstrual Cycle: A Review of Prospective
Data Studies
Sarah Romans, MB, MD1; Rose Clarkson, MD2; Gillian Einstein, PhD3;

ichele Petrovic, BSc4; and Donna Stewart, MD, DPsych5

1Department of Psychological Medicine, University of Otago Wellington New Zealand, formerly
Department of Psychiatry, University of Toronto, Ontario, Canada; 2Department of Psychiatry, Dalhousie

niversity, Halifax, Canada; 3Department of Psychology, University of Toronto, Toronto, Ontario,
anada; 4Hospital for Sick Children, Toronto, Ontario, Canada; and 5University Health Network,

Toronto, Ontario, Canada

ABSTRACT
Background: The human menstrual cycle (MC) has historically been the focus of myth and misinfor-
ation, leading to ideas that constrain women’s activities.
Objectives: We wished to examine one pervasive idea, that the MC is a cause of negative mood, by

studying the scientific literature as a whole. We briefly reviewed the history of the idea of premenstrual
syndrome and undertook a systematic review of quality studies.

Methods: We searched PubMed, PsycINFO, and article bibliographies for published studies using non-
help–seeking samples with daily mood data collected prospectively for a minimum of 1 complete MC. We
critiqued their methodologies and tabulated the key findings.

Results: Of 47 English language studies identified, 18 (38.3%) found no association of mood with any MC
hase; 18 found an association of negative mood in the premenstrual phase combined with another MC
hase; and only 7 (14.9%) found an association of negative mood and the premenstrual phase. Finally, the
emaining 4 studies (8.5%) showed an association between negative mood and a non-premenstrual phase.
onsidering the only 41 adequately powered studies, the same phase links were reported by 36.6%, 41.5%,
nd 13.5% of studies, respectively. Their diversity of methods (sampling, instruments, and cycle phase
efinitions) precluded a meta-analysis.
Conclusions: Taken together, these studies failed to provide clear evidence in support of the existence of

a specific premenstrual negative mood syndrome in the general population. This puzzlingly widespread
belief needs challenging, as it perpetuates negative concepts linking female reproduction with negative
emotionality. (Gend Med. 2012;9:361–384) © 2012 Elsevier HS Journals, Inc. All rights reserved.
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INTRODUCTION
A link between the premenstrual phase of the
menstrual cycle (MC) and negative mood is often
thought to be well established.1–4 This idea has a
long history, being first mooted in the scientific
literature in 1931 by gynecologist Robert Frank
and psychoanalyst Karen Horney.5 A broad mood-
somatic premenstrual syndrome (PMS) was ac-
tively promoted by Katharina Dalton in the
United Kingdom during the post-World War II
years6; she implicated progesterone deficiency as
its cause. During the 1960s, PMS gradually sup-
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planted Frank’s earlier term of “premenstrual ten-
sion,”7–9 and PMS continues to be the common
erm in the developed world.10,11 However, the

definition of PMS, whether referring to mood
alone or mood plus physical symptoms (eg, bloat-
ing), is not clear when the term is used in both the
scientific literature and in lay discussions. There is
also confusion about the timing of the purported
syndrome—whether it ends promptly with the on-
set of menses12 or some 2 or 3 days later as out-
ined in the American Congress of Obstetricians
nd Gynecologists Education pamphlet Premen-
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Gender Medicine
strual Syndrome AP057. This matter is discussed in
some detail by the Bancroft monograph in 1993.10

Various criteria in use were recently critiqued by an
international multidisciplinary group, which sug-
gested the use of categories of core premenstrual dis-
order and variant premenstrual disorder.13 However,
if it can be shown that the symptoms extend typi-
cally into the menses phase, an alternative name to
premenstrual should be found.

This article assesses the strength of scientific ev-
idence in support of a well-defined PMS occurring
in the female population as a whole. Many studies
concluded that they showed evidence for PMS use
data from women seeking clinical help for mood
problems, or when these studies only examined
mood during the premenstrual phase without any
non-premenstrual comparison phase.

Whether the premenstrual phase is a “risk fac-
tor” for negative mood cannot be addressed if a
study does not compare other phases of the MC
with it. Similarly, studies using help-seeking sam-
ples cannot address the issue of a specific PMS in
the general population. It appears that only a mi-
nority of women have a disabling mood syndrome
linked to the MC (currently called premenstrual
dysphoric disorder [PMDD] in Diagnostic and Sta-
tistical Manual of Mental Disorders–IV).14–16 Its

revalence has been estimated to occur in 3% to
% of the adult female population,17,18 although a
ecent, carefully conducted community study re-
orted an even lower prevalence of 1.3%.19

Given the long-established tendency to label
omen’s behavior as overly emotional and to at-

ribute this to female reproductive function, the
ocial and cultural context of premenstrual mood
esearch is important.11,20,21 Weisz and Knappen22

presented data showing low and internationally
highly variable PMS consultation rates, suggesting
that PMS has become emblematic of unnecessary
medicalization of women’s lives.

There is a lack of consensus among researchers
about which methods to use when collecting data
about women’s menstrual experiences. There are
�60 instruments available; 1 of the first to be de-
veloped and widely used was the Moos Menstrual
Distress Questionnaire (MDQ).23–26 Several research-

rs working in the field have called for improved,

362
more refined instruments.27–29 A key methodologi-
al issue relates to negative versus positive symp-
oms.30 Many instruments ask about negative expe-

riences, such as depression, anxiety, irritability only,
or place more emphasis on negative than on positive
experiences, such as happiness. This limits a com-
plete description of premenstrual mood experien-
ces.23,24,31–33 This is important because a woman
may have generically greater mood amplitude
change, for both positive and negative mood, in cer-
tain cycle phases. If only negative mood is studied, it
will erroneously be concluded to be the only direc-
tion in which mood varies. Stewart34 found that 66%
f women attending a gynecologic clinic for non-
enstrual cycle reasons reported at least 1 positive

ymptom premenstrually. Chrisler et al35 created the
Menstrual Joy Questionnaire (MJQ) to study how
positive moods varied with the MC and how to cor-
rect the focus on negative phenomenon only. Using
the MJQ, Lee36 reported that some women were ex-
remely positive about menstruation, valuing their
yclical changes. Given this confusion, we thought it
f interest to survey PMS literature using a fixed set
f criteria for experimental design.
McFarlane et al37–39 stated clearly that well-de-

signed menstrual mood studies should use pro-
spective ratings and obscure the menstrual focus of
the research from the participants to minimize the
effect of possible PMS stereotyping. Furthermore,
McFarlane et al39 recommended that data should

e gathered during all phases of the MC. Following
hese recommendations, we examined relevant ar-
icles to see how well they met these design criteria
nd what results they generated.

METHODS
We used Medline and PsycINFO to retrieve all ar-
ticles describing human studies with prospective
ratings of mood, affect, or emotions recorded dur-
ing the MC. Studies with prospective daily ratings
were identified using filters of day, days, daily, or
everyday mentioned in the record.

Ovid MEDLINE was searched from 1950 to the
present for the following terms: emotions or affect
(anger, anxiety, boredom, euphoria, frustration/
happiness, hostility, jealousy, laughter, loneliness,

depression, affective symptoms) with MC, PMS,
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PMS cycle, and day, days, daily, and every day with
humans. This search generated 469 articles.

PsycINFO was searched from 1806 to the pres-
ent. Search terms used were psychosocial factors
with emotions, personality traits, emotional re-
sponses, with MC, PMS, and day, days, and daily
with humans. This search yielded 177 articles.

We did not include non-English language stud-
ies or the 4 unpublished dissertations located by
PsycINFO. There were a few studies with prospec-
tive ratings gathered for �7 days each week (eg,
the Davydov study), where data were gathered on
4 days per MC (2 days where the participant was at
work, 2 where she was not at work for the follicular
and luteal phases).40 For clarity, we limited choice
of article to those that provided daily data for a
minimum of 1 complete MC. We also included the
control data only from studies in which the
main participants were seeking help for a MC
mood problem. Some research groups published
�1 article from 1 dataset. In these situations, we
chose the study with the most information on
mood and MC.

Two of the authors (SR and DS) reviewed the
abstracts and, if necessary, the whole article to see
whether they met our inclusion criteria of prospec-
tive daily ratings using a sample of non-help–seek-
ing women over at least 1 complete MC. Each
article was then examined for its key methodolog-
ical features (as outlined by McFarlane)38,39 as well
s its statistical approach; these are summarized in
he Table. The main findings from each article are
iven in the Table’s right-hand column, abstract-
ng summary sentences from each article and cod-
ng results into 4 patterns of association with MC
hases according to the Table’s legend.
Sample size adequacy was estimated using orig-

nal data presented by Moos et al.23 Their scores for
negative affect in the intermenstrual phase were
means (SDs) of 10.93 (4.60), and in the premen-
strual phase were 16.96 (8.05). Using a 1-tailed test
(premenstrual is greater than intermenstrual) with
80% power and P �0.05 suggested a minimal sam-
ple size of 15, calculated using Stata (Stata Corp,
College Station, Texas). Studies with �15 partici-
pants were included for their intrinsic historical

interest. m
Statistical Analysis
We used SPSS version 18 (PASW; IBM, Chicago,

llinois) for frequency counts and cross tabulations.

RESULTS
Our search resulted in 646 articles; 47 articles met
our criteria of daily prospective data for at least 1
complete cycle and were analyzed further. The
Table shows the main sample characteristics, de-
sign features, and overall results from these stud-
ies, presented chronologically, by year of publi-
cation.

Sample Characteristics
Sample sizes ranged from 6 to 900, with a mean

ize of 92.1 (15.5). Studies published before 1990
enerally had smaller sample sizes (mean [SD] 50.5
14.1]) than those published after 1990 (139.2
42.6]) (Kruskal-Wallis test; P � 0.002). Over half
25 of 47) studied only 1 MC for all participants.
ver one-third (16 of 47; 34%) used undergraduate

ertiary university or nursing school students.

Study Design
Most of the studies (32; 68%) included positive

tems. Over half (26 of 47) did not obscure the MC
esearch focus; 2 studies tested whether this made
difference by both systematically obscuring and
ot obscuring the focus.47,69

Study Analysis
None of the studies used general linear mixed
odeling for analyzing correlated longitudinal

ata.85,86 Some used repeated measures ANOVA,
but many simply averaged scores across time.

Study Findings
Eighteen (38.3%) of the studies reviewed found

o evidence of negative mood association with
ny MC phase. Another 18 (38.3%) found negative
ood in the premenstrum combined with another
C phase—most often it was actual days of men-

es giving a “perimenstrual” pattern reported by
5.5% of the total. Seven studies (14.8%) reported
he classical premenstrual pattern, with negative

ood found in the premenstrual phase only. Fi-
ally, 4 studies (8.5%) found greater negative

ood in the non-premenstrual phase only. Studies
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Table. Studies of mood and menstrual cycle in the general population.

Reference, Year,
Place Sample Study Characteristics Main Findings*

Silbergeld et al41

1971
USA

8 healthy women, aged 19–
31 y, in a study of effects of
an OC on mood and
behavior, using a blind
crossover design with a
placebo arm

Focus not obscured
Positive items included
No men
6 MC phases
4 Cycles
ANOVA 2-way

a. There was no MC
phase association for
depression or anxiety.

1

anowsky et al42

1973
USA

11 women, aged 18–25 y,
OC use not reported, 11
mood and behavioral items
daily

Focus not obscured
Positive items included
No men
5 MC phases
At least 1 cycle
ANOVA 1-way

a. There was the least
amount of negative
affect during
ovulation.

2

b. Greatest negative
affect was on the day
before the onset of
menses.

c. Results for positive
items were not
reported.

Patkai et al43

1974
Sweden

6 healthy women, aged 22–
25 y, only weekday data, a
study of catecholamine
urinary excretion.

8 mood-alertness variables
(brisk, tense, concentrated,
apprehensive, irritable,
efficient, gloomy, restless)

Focus not obscured
No positive items
No men
4 MC phases; data
from menstrual days
not reported

1 or 2 Cycles
ANOVA

a. Only 2 of 8 factors
(apprehensiveness
and restlessness)
varied with MC
phase. Restlessness
was greatest
premenstrually;
apprehensiveness
was greatest
postmenstrually.

3

ilcoxon et al44

1976
USA

33 (11 men, 11 women
taking OCs, and 11 not
taking OCs), psychology
undergraduate students

Focus not obscured
Positive items included
Men included
3 MC phases
1 Cycle (35 d)
ANOVA RM

a. Negative affect
was equal in men
and women.

3

b. There was an
increase in negative
affect during both the
premenstrual and
menstrual phases.

c. Stressful events
accounted for more
variance in negative
mood than cycle
phase.

Rossi and Rossi,45

1977
USA

82 (15 men, 67 women;
24% using OCs)
undergraduate university
students

Focus not obscured
Positive items included
Men included
5 MC phases
1 Cycle (40 d)
Multiple regression

a. Positive moods
peaked during the
ovulatory phase.

2

b. Negative mood
peaked in the luteal
phase.

c. Positive mood was
low on Tuesdays and
high on Fridays for
both genders.
(continued)
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Table (continued).

Reference, Year,
Place Sample Study Characteristics Main Findings*

Beumont et al46

1978
Australia

30 women tertiary students,
none on OCs, mean (SD)
age 20.5 (2.2) y

Focus not obscured
No positive items
No men
16 d before menses
and 9 d after menses
analyzed

1 Cycle (35 d)
Paired t-tests

a. Most psychological
symptoms were
during menses
(peaked at day 1),
and were preceded
by a gradual rise
during the
premenstruum, “a
menstrual rather than
premenstrual
accentuation of the
symptoms.”

3

nglander-Golden
et al47

1978
USA

46 advanced level women
undergraduate zoology
students, 20 on OCs

Focus both obscured
and not obscured

1 Positive item, arousal
Men included, but not
analyzed

3 MC phases,
1 Cycle (11 wks)
ANOVA RM

a. Negative affect and
arousal were not
associated with cycle
phase in the
obscured condition
for either OC or non-
OC women.

1

b. Negative affect (P
�0.01) and arousal
(P �0.01) were
associated with MC
phase in the
nonobscured
condition.

c. Negative affect was
highest for non-OC
users during menses.

Campos and
Thurow48

1978
USA

36 undergraduate women
students, 18 on OCs

Focus not obscured
1 Positive item
No men
3 Menstrual phases
2 Cycles
�2 3 � 2

a. Irritability and
tension was related
to MC phase, and
was higher during
both the
premenstrual and
menstrual phases.

3

b. Depression and
happiness were not
related to MC phase.

Abplanalp et al49

1979
USA

33 psychological healthy
women aged 23–39 y
recruited by advertisement,
daily POMS, with
additional positive mood
and activity items

Focus not obscured
Positive items included
No men
3 MC phases
3 Cycles
t-tests (2-tailed)

a. Tension/anxiety
during menses were
greater than
intermenstrual phase,
vigor during the
intermenstrual phase
was greater than
during menses.

4

(continued)
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Table (continued).

Reference, Year,
Place Sample Study Characteristics Main Findings*

b. There was little
support for
premenstrual
symptomatology.

c. Retrospective data
showed an increase
in premenstrual
negative affect.

Benton50

1982
Wales

18 undergraduate women,
aged 18–22 y, none on
OCs. A study of effect of a
pheromone on mood,
placebo data only
abstracted here.

4 VAS scales (“happy-
depressed,” “lethargic-
lively,” “sexy-unsexy,”
“irritable-good-tempered”

Focus not obscured
No men
Positive items included
5 MC phases
1 Cycle
ANOVA 2 way

a. There was more
depression at the
beginning and end
of the cycle (ie,
menstrual and
premenstrual
phases, exact
statistics were not
provided).

3

b. There was no
association with MC
phase for “lethargic-
lively,” “sexy-
unsexy,” and
“irritable-good-
tempered” scales.

Parlee31

1982
USA

7 women, 22–32 y, recruited
by advertisement, non-OC
users.

Daily POMS and an
activation check list

Focus obscured
No men
Positive items included
3 MC phases,
3 Cycles (90 d)
Times series
autocovariance, plus
power spectral
analysis, if significant

a. Grouped data
showed that
depression was
lower
premenstrually than
around ovulation.

4

b. Anger–hostility
was highest peri
ovulatorily; there
was a trend for vigor
to be highest
premenstrually.

c. In contrast, in
retrospective
accounts, women
reported higher
negative affect
premenstrually.

d. There was no
cyclicity in
individual records,
only in the grouped
data.
(continued)
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Table (continued).

Reference, Year,
Place Sample Study Characteristics Main Findings*

Lahmeyer et al51

1982
USA

11 women, non-OC users,
psychologically healthy
women recruited by
advertisement, average age
23 y, range 19–35 y, with
only 1 �30 y

Daily MDQ and anxiety
items

Focus not obscured
Positive items included
No men
6 MC phases
1 cycle
ANOVA (RM)

a. Negative affect,
arousal, and anxiety
were not significantly
linked to MC phase.

1

utker et al52

1983
USA

21 women (12 using OCs)
and 9 men, recruited by
advertisement in a study of
alcohol use, all average
drinkers. Age not stated.

Focus obscured
No positive items
Men included
3 MC phases
2 Cycles
z, t-test ANOVA

a. Anxiety, depression
and hostility were all
greater during
menses than
ovulatory or
premenstrual phases
for non-OC women.

4

b. There were no
mood differences
between phases for
OC women or men.

Slade53

1984
England

N � 118, female nursing
students, recruited from
nursing school. There were
also 5 men whose data
were not analyzed. Age: 70
non-OC users 23.8 (7.7) y
with 17 �30 y, 48 OC
users, 21.4 (4.1) y

Focus obscured
No positive items
No men
5 MC phases
2 Cycles (8 wks)
Cosine wave and GoF

a. There was no
premenstrual or
menstrual peak in
emotions or
concentration.

1

b. Psychological
changes occurred
randomly throughout
the MC.

van den Akker
and Steptoe54

1985
England

N � 100, hospital staff
volunteers, non-OC users,
aged 16–35 y

Focus obscured
Positive items included
Men included
3 MC phases
1 Cycle, 35 d,
ANOVA, RM

a. More symptoms
were reported in both
the premenstrual and
menstrual phases
compared with the
follicular phase
(physical and
psychological data
were not given
separately).

3

Marriott and
Faragher55

1986
England

65 women attending Family
Planning Clinic, 34 OC
users aged 27.0 (5.4) y, 31
nonusers 29.4 (6.2) y.
MDQ daily

Focus partially
obscured

Positive items included
No men
Analysis by day, not
has, days minus 12 to
12.

1 Cycle
ANOVA 2 way

a. Symptoms increased
7–9 d premenstrually,
subsiding by days
3–5 (days 12–16
were not studied).

3

b. Arousal showed a
trend only (P �
0.06), statistics for
negative affect were
not provided
separately.
(continued)

367



M

M

Gender Medicine
Table (continued).

Reference, Year,
Place Sample Study Characteristics Main Findings*

c. There was no
difference between
OC users and non-OC
users.

Woods56

1987
USA

345 women, community
based, census residential
block random sampling.
Age 32.0 (6.8) y, range 18–
45 y

Focus not obscured
Positive items included
Men not included
4 MC phases
3 Cycles (90 d)
Means (SDs)

a. 13% reported
increased symptoms
premenstrually.

4

b. 13% reported
decreased symptoms
premenstrually.

c. Maximal symptoms
were during menses.

Cohen et al57

1987
Canada

32 undergraduate women in
a study of food cravings

Focus not obscured
Single mood item
No men
2 MC phases
1 Cycle, 5 wks,
ANOVA RM

a. Affect was less
positive during the
luteal phase (10 d)
than during the 10
follicular days.

2

cFarlane et al37

1988
Canada

N � 45, 15 non-OC using
women, 15 on OCs, 15
men), psychology
undergraduate students

Focus obscured
One bipolar item
Men included
5 MC phases
2 Cycles (70 d)
ANOVA RM

a. Unpleasant mood
was not associated
with MC phase.

1

b. Non-OC women
reported more
pleasant mood in the
follicular and
menstrual phases
than men or women
on OCs.

b. There were greater
mood fluctuations
with the day of week
than with the MC
phase.

Van den
Boogaard and
Bijleveld58

1988
Netherlands

44 women, 16 using OCs,
aged 20–39 y, mean
28 (4.7) y, also 15 men
aged 20–40 y.

Modified MDQ with
additional items, factor
analyzed into 9 factors, 2
on mood

Focus not obscured
Positive item included
Men included
3 MC phases
1 Cycle (35 d)
ANOVA non-par

a. Visual inspection
showed no MC
phase differences for
men or women on
negative or positive
affect; none were
found with a Kruskal-
Wallis analysis.

1

ansfield et al59

1989
USA

9 women aged 22–42 y, and
their husbands, recruited by
advertisement, all non-OC
users. Data phoned in.
Wives’ MC phases were
used for men.

Focus obscured
Positive items included
Men included
5 MC phases
1–3 Cycles (3 mo)
MANOVA

a. In women,
negative affect was
not associated with
the MC phase.

1

(continued)
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Table (continued).

Reference, Year,
Place Sample Study Characteristics Main Findings*

Factor analysis gave 2
factors, arousal and
negative affect

b. In men, arousal
was higher during
their partners
perimenstrual phase
than during the
follicular phase.

c. There was a
weekday effect,
which was stronger
than the MC phase
effect.

Metcalf et al60

1989
Metcalf et al61

1995
New Zealand

Women with and without
PMS aged 25–46 y
recruited through
advertisement, data here
from the non-PMS control
group. Age with PMS
35.0 (4.8) y, no PMS
33.2 (5.6) y

Focus not obscured
Positive items included
No men
Analysis by day, not
MC phase,

1–3 Cycles (56 d)
Fourier series,
significance assessed
with linear regression

a. In non-PMS
women, there were
no significant mood
patterns in days –15
to �15.

1

b. In non-PMS
women, mood
swings were less
intense than in PMS
women and were
scattered throughout
the menstrual cycle.

c. In the 1995 paper:
there were no MC
phase differences for
positive mood in
non-PMS women.

Bisson and
Whissel62

1989
Canada

22 women psychology
undergraduate volunteers,
non-OC users

Factor analysis gave 2
factors “friendly
extraversion” and “timidity”

Focus obscured
Positive items included
No men
3 MC phases
1–2 Cycles (49 d)
ANOVA

a. Friendly
extraversion was
related to MC
phase, timidity was
not.

1

b. MC phase
differences were
much weaker than
other variables,
which were also
tracked (individual
differences, daily life
events, stress).

Christensen
et al63

1989
Australia

43 psychology
undergraduate students,
aged 25–45 y, 30 with and
13 without PMS, control
group data extracted here

Focus not obscured
No positive items
No men
2 MC phases,
No. of cycles not
stated
ANOVA 2 way

a. The control group
experienced no
difference in
dysphoria between
MC phases.

1

(continued)
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Table (continued).

Reference, Year,
Place Sample Study Characteristics Main Findings*

Ainscough64

1990
England

51 women, recruited from 2
hospitals and 2 schools,
aged 29–49 y, mean 38.7 y

Focus obscured
No positive items
Men included (n � 1)
3 MC phases
2 Cycles (8 wks)
t-tests, paired

a. There was no
increase in negative
affect during the
premenstrual or
menstrual phases.

1

b. Most women
reported increased
premenstrual
negative affect when
they were surveyed
retrospectively.

Walker and
Bancroft65

1990
Scotland

109 women 20–35 y not
help seeking, recruited
through a magazine survey,
but who believed they had
significant cycle changes

61 OC users, 48 nonusers.
Mean ages 25.6–26.9 y; SD
not given

Focus not obscured
Positive items included
No men
4 MC phases
2 Cycles (84 d)
ANOVA RM

a. There was mild
cyclical variation,
with most symptoms
occurring in the
premenstrual and
menstrual phases.

3

b. There was high
individual and
intercycle variation.

c. Overall, there was
no “clinically
meaningful cyclical
variation.”

Charette et al66

1990
Canada

43 psychology
undergraduate students,
aged 25–45 y, non-OC
users, using alcohol, but
without alcohol problems

Focus obscured
No positive items
No men
5 MC phases
2 Cycles
ANOVA RM

a. Negative affect did
not differ by MC
phase.

1

b. Neither did
alcohol
consumption.

Rivera-Tovar and
Frank67

1990
USA

217 psychology
undergraduate students,
aged 17–29 y, non-OC
users, not pregnant, healthy
with regular menses

Focus obscured
No positive items
No men
2 MC phases pre- and
postmenstrual 7 d

2 Cycles
30% Increase score
premenstrually

Only 4.6% had LLDD
as shown by 30%
increase premenstrual
over postmenstrual
values for 5 of 10
symptoms. No other
patterns assessed.

2

lmagor and Ben-
Porath68

1991
Israel

50 women aged 18–47, 40
undergraduates, 30
technicians, 30 non-OC
users, 20 on OCs.

49 items ¡ positive and
negative affect factors

Focus not obscured
Positive items included
No men
5 MC phases
1–2 Cycles (45 d)
ANOVA, mixed

a. OC users had
higher positive affect
than non-OC users,
which was not
associated with their
MC phase.

1

b. Negative affect was
not associated with
MC phase or OC use.
(continued)

370



S. Romans et al.
Table (continued).

Reference, Year,
Place Sample Study Characteristics Main Findings*

Gallant et al69

1991
USA

34 women and 23 men,
aged 20–49 y, recruited by
advertisement, 6 factors
studied (dysphoric mood,
well-being, physical
symptoms, personal space,
food cravings, depression)

Focus systematically
obscured and not
obscured

Positive items included
Men included
7 MC phases
2 mo, 2 cycles
ANOVA RM

a. Dysphoria was
higher during
menses than during
all other phases,
except the late
luteal phase (P �
0.005 to 0.03).

3

b. There were no
significant
differences between
aware and unaware
women.

c. There were small
effects in this
nonclinical sample.

McFarlane and
Williams38

1994
Canada

70 (60 women, 10 men)
recruited by advertisement
from the community
designed to be an older
sample, age range not
given

Focus obscured
Positive items included
Men included
5 MC phases
4 Cycles (120 d)
t-tests

a. In 35% women,
negative mood was
associated with a
MC phase (11.7%
premenstrual, 10.0%
menstrual, 13.3%
other).

3

b. 55% had no mood
(positive or negative)
links with their MC
phase.

c. 5% of women had
a classical
premenstrual phase
only pattern,
whereas another 7%
had some
premenstrual
cyclicity.

Walker65

1994
England
Same data as
Walker and
Bancroft70

1990

109 women 20–35 y, mean
26.6 (4.1) y, recruited
through a magazine survey,
not help seeking, but who
thought they had cycle
changes.

61 OC users, 48 nonusers

Focus not obscured
Positive items included
No men
4 MC phases
2 Cycles (84 d)
Means and subtraction

a. Among non-OC
users, 44% had a
premenstrual
negative mood
change, 8% had a
premenstrual
positive mood
change in cycle
1 (0% and 65% in
cycle 2).

3

(continued)
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Table (continued).

Reference, Year,
Place Sample Study Characteristics Main Findings*

b. Among non-OC
users, 54% had a
negative change in
premenstrual
irritability in cycle
1 (4% and 71% in
cycle 2). 13% had a
positive change.

Fontana and
Palfai71

1994
USA

78 healthy psychology
undergraduate non-OC
users, aged 18–28 y,
divided post hoc into 22
with premenstrual
symptoms (PMD) and 56
controls. A study of
stressors and coping

Focus obscured
No positive items
No men
2 MC phases, 1 MC,
35 d
ANOVA RM

a. Controls showed
no difference in
dysphoria between
the premenstrual
and postmenstrual
phases; in contrast,
those with PMD did.

1

an den Akker
et al72

1995
England

153 volunteers from 3 ethnic
groups: Afro-Caribbean,
whites, Asian, aged 18–48
y, means 27.3 (5.9) to
29.3 (8.1) y

Focus not obscured
No positive items
No men
3 MC phases
1 Cycle (35 d)
ANOVA

a. Psychological
mood scores
increased both
premenstrually and
during menses
“paramenstrual.”

3

b. Whites reported
more symptoms than
other ethnicities.

Freeman et al73

1996
USA

Psychometric study of a 17-
item Daily Symptom Report
(DSR) with PMS and non-
PMS women. Data here
from 54 comparison
women, aged 29.8 (7.8) y,
recruited by advertisement,
in good health with no
PMS.

Focus not obscured
No positive items
No men
2 MC phases
1 Cycle
t-tests

a. Among
comparison women,
13 DSR (7 mood)
items had lower
means in the
postmenstrual (5–10)
days than in the 6
premenstrual days.
These mood items
were irritability,
fatigue, mood
swings, nervous
tension, anxiety,
depression, and
crying.

2

ardie74

1997
Australia

N � 101 employed women
(20–64 y; mean 38.6 [10.8]
y)

University employees

Focus obscured
Positive items included
No men
4 MC phases
2 Cycles
�Multiple regression

a. Marked affective
changes were as
likely
postmenstrually as
premenstrually.

3

b. Weekly marked
change was as
prevalent as MC
change.
(continued)
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Table (continued).

Reference, Year,
Place Sample Study Characteristics Main Findings*

Henderson and
Whissell75

1997
Canada

20 university women, aged
19–29 non-OC users,
completed the Emotions
Profile Index (4 pairs of
opposite emotions); self
rated after data collection
as PMS yes or no (11 �
yes)

Focus not obscured
Positive items included
No men
3 MC phases
1 Cycle
ANOVA RM

a. For non-PMS
women, depression
and gregariousness
(happiness) did not
differ by MC phase.

1

b. For self-identified
PMS women,
depression was
greater during the
premenstruum than
during menses,
which in turn was
greater than
postmenstrually

c. Gregariousness
was lower
premenstrually than
during menses and
postmenstrually.

Van Goozen
et al76

1997
Netherlands

19 healthy women, aged
24–40 y, recruited by
advertisement, non-OC
users, neuroendocrine
study, mean ages 29.9 and
27.9 (no cycle complaint);
SDs not given

Focus not obscured
Positive items included
No men
4 MC phases
1 Cycle
ANOVA RM

a. Only 1 of 5 mood
variables (tension)
was associated with
the MC phase; this
was higher
premenstrually.

2

ontana and
Badawy77

1997
USA

22 women attending a PMS
clinic and 14 controls,
recruited from the
community by
advertisement, all healthy,
non-OC users. Age details
not given

Focus obscured
No positive items
No men
2 MC phases
1 Cycle, (35 d)
ANOVA RM

a. Controls showed
no difference in
emotional symptoms
between their
premenstrual and
postmenstrual
phases; in contrast,
those with PMD did.

1

inon78

1997
England

40 women, non-OC users,
mean age 23 y, recruited
by advertisement, in a
study of ambient light and
MC influences on mood,
11 mood items (5 positive)
rated twice daily

Focus obscured for
half the sample

Positive items included
No men included
Analysis by day
1 MC cycle (32 d)
t-tests, ANOVA

a. There were large
unsystematic
fluctuations in
mood, most mood
dips occurred
outside the
premenstruum.

1

b. Self-identified PMS
women had more
changes in mood
premenstrually than
during follicular
days.
(continued)
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Reference, Year,
Place Sample Study Characteristics Main Findings*

Sveindottir and
Backstrom79

2000
Iceland

83 women, aged 20–40 y,
recruited from the National
Registry, 34 aged 20–29 y,
49 aged 30–39 y

Focus not obscured
Positive items included
No men
2 MC phases
2 Cycles (15–60 d)
Fishers exact, non-par

a. Two women (2.4%)
showed a classical
premenstrual
syndrome and
5 (6.0%) showed a
premenstrual
magnification pattern.

3

b. The remaining
women displayed
mixed symptom
patterns

Cohen et al57

2002
USA

513 women, aged 36–44 y,
24 items in 6 categories, 4
concerning mood
(depression, irritability,
anxiety/tension, mood
lability)

Focus not obscured
No positive items
No men
2 MC phases
1 Cycle
Logistic regression

a. 6.4% had greater
scores in the luteal
phase than in the
follicular phase on
�1 symptoms of
PMDD. The
converse pattern
was not discussed.

2

oss et al80

2003
Australia

187 women, 18–45 y, mean
29.9 (8.6) y, recruited by
advertisement, 34% OC
users

Focus obscured
No positive items
No men
3 MC phases
2 Cycles (70 d)
ANOVA RM

a. Negative affect in
both the
premenstrual and
menstrual phases
was significantly
greater than in
follicular phase.

3

b. 21% had a
premenstrual
decrease, 54% had a
premenstrual increase
and 25% had no
premenstrual change
in negative affect.

Abraham et al81

2003
Australia

119 healthy women aged
18–41 y consulting their
GP, 94 OC users, 25
nonusers in a study of OC
(2 types, mono- and
triphasic) effect on physical
and mood symptoms. Six
mood items used

Focus not obscured
Positive items included
No men
5 MC phases
2 Cycles
ANOVA and general
linear modeling

a. Non-OC users
showed menstrual
cyclicity for the
depressed/sad item,
with non-significant
trends for the irritable
and tense items.

3

b. The mean scores
for the tired,
depressed and tense
items were
numerically higher
during menses than
premenstrually.
(continued)
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Reference, Year,
Place Sample Study Characteristics Main Findings*

Meaden et al82

2005
USA

900 women, 13–53 y, mean
not given, Census
residential block sampling.
The study examined PMDD
symptoms in the
community

Focus obscured
Positive items included
No men
Data analyzed by day
2 Cycles
Time sequence charts

a. Symptoms peaked
days –3 to �2
around the onset of
menses, showing a
perimenstrual
pattern.

3

b. Women endorsed
more distress if
symptoms were
positively worded
than if they were
negatively worded.

Natale and
Albertazzi83

2006
Italy

N � 62, healthy women,
aged 20–25 y, 18 on OCs.
A study of mood, OCs, and
the menstrual cycle,
recruited by advertisement.
8 VAS items ¡ global
mood and vigor.

Focus obscured
Positive items included
No men
4 MC phases–1 cycle
(5 wks)

ANOVA mixed 2 way

a. Global mood was
not related to MC
phase.

1

b. Controls showed no
difference in
dysphoria between the
premenstrual and
postmenstrual phases;
in contrast, those with
PMD did.

c. There was no effect
of OCs on mood

Haywood et al84

2007
UK

N � 80, women not on
OCs, aged 20–43 y, mean
31.5 (5.3) y

Women with young children
(1–3 y) recruited though
health visitors

Focus not obscured
No positive items
No men
2 MC phases,
2 MC (63 d; only 1
was analyzed)

Regression hierarchical
3 step

a. 79% showed a
small excess of
symptoms during
the luteal phase
compared with the
follicular phase.

3

b. 21% showed a
small excess of
symptoms during
the follicular phase
compared with the
luteal phase.

c. Social support
from mothers was
associated with
higher luteal phase
psychological
symptoms, there was
an inverse trend
with the need for
approval.

ANOVA RM � analysis of variance using repeated measures; GoF � Goodness of Fit; GP � general practitioner; intermenst �
ntermenstrual; LLDD � late luteal dysphoric disorder; MC � menstrual cycle; MDQ � Menstrual Distress Questionnaire; OC � oral
contraceptive drug; premenst � premenstrual; postmenst � postmenstrual; POMS � profile of mood; PRISM � Prospective Record of
Impact and Severity of Menstrual Symptoms; VAS � Visual Analogue Scale.
*Category of each study’s main result: 1 � no association with any MC phase; 2 � associated with premenstrual phase only; 3 �

associated with premenstrual and other phase(s); 4 � associated with other phase only (ie, non-premenstrual phase[s]).

375



s
r

t

f

l
r
s
b
P

f

a

Gender Medicine
with a sample size of at least 15 participants had
similar findings: 36.6% had no negative mood as-
sociation with any MC phase; 42.5% had negative
mood in the premenstrum plus another MC
phase—most often in the menstrual phase with
17% reporting this pattern; and 7.3% had negative
mood in the non-premenstrual MC phase. Only
14.6 % reported the classic premenstrual pattern.

Studies with the focus obscured were no more
likely statistically to report a premenstrual mood
change than the other studies. To determine this
using the �2 test, it was necessary to combine pre-
menstrual only and premenstrual with another
phase mood change (uncorrected �2 3.4; P � 0.06).

DISCUSSION
The major finding of this review was that clear
evidence for a specific premenstrual phase related
mood occurring in the general population is lack-
ing. A common pattern was for negative mood to
continue on through the days of menses and not
be confined to the premenstrum days only. How-
ever, approximately 40% of the studies found no
link between mood and MC phase, and a further
9% of studies (or 8% for those that were ade-
quately powered) reported a link with non-pre-
menstrual phases only. This overall conclusion (of
no premenstrual dysphoric mood association) was
in line with Gannnon’s 1981 review of 15 stud-
ies.87 The dominance of the premenstrual–men-
trual pattern of negative mood was previously
eported by Woods et al,88 who used the term

perimenstrual distress. Angst et al89 also preferred
he term perimenstrual.

We used strict inclusion criteria for our review;
ollowing the suggestions of McFarlane et al,39 we

reviewed only studies that used prospective rat-
ings, obscured the menstrual focus of the research
from participants, and gathered mood data during
all phases of the MC. Some influential studies were
necessarily excluded by these criteria. These in-
cluded the study of Endicott et al,90 which col-
ected daily data for at least 1 cycle, but did not
eport quantitative data for the whole cycle. The
tudy by Christensen and Oei91 was also excluded
ecause daily ratings were made only by the

MDD treatment-seeking participants. The Cali- d

376
ornian Health Maintenance Organization92 study
was also excluded, in which the comparison group
was biased by the exclusion of women who had
never experienced premenstrual symptoms. The
work by Davydov et al40,93 was excluded because
the prospective data were not collected each day.

In examining prospective mood MC studies, we
uncovered a diverse set of recruitment strategies
and a wide range of instruments, making an over-
all synthesis challenging. We were also able to
document the various methodological shortcom-
ings of studies selected as being the better ones.
We required a minimal data collection time of 1
month; given the cycle to cycle variability of mood
symptoms, 2 or 3 complete MCs were needed for
greater accuracy. With our strict criteria, only 3
studies were included that used a true random
sample, the optimal strategy for developing a pic-
ture of a whole population.56,82,94 It was regretful
that more research teams did not address this im-
portant design principle. The lack of a full range of
sociodemographic characteristics, including age
and education, limited the generalizability of the
data. The common use of convenience samples,
such as undergraduate university students (Table)
introduced bias, because they only studied young
women of highly educated status. Further, a sub-
stantial number of studies had small samples,
which were inadequate for proper power; surpris-
ingly, no article discussed the issue of adequate
power. Time-series modeling, statistical analytical
models necessary to deal with the time-correlated
nature of MC data collected daily, were not used
by any study. It was also noteworthy that the ar-
ticles did not analyze MC phase variability in pos-
itive mood items, reflecting a researcher mind set.
Finally, many did not obscure the focus of the
study; thus, if the woman participants had expec-
tations about their MC, those expectations might
have well influenced the findings.

Given the lack of clear scientific evidence for
increased negative mood limited to the premen-
strual phase, why is the idea of PMS in the general
population so persistent? Many noted the impre-
cise boundaries of PMS.11,13 Rodin20 went further
nd suggested that, “the uncertainties around the

efinition of PMS is a persistence of tacit shared
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cultural knowledge about the effect of the repro-
ductive system on women’s behavior, disguised as
value-free scientific fact.” Bancroft et al95 stated
hat the concept of PMS failed to advance the
nderstanding of the etiology or attempts to im-
rove treatments. Johnson96 considered PMS a
estern culture-specific phenomenon, and sug-

ested that it needs to be seen in the context of
conflicting social expectations that women be
oth productive and reproductive.” Positive men-
truation associations were reported in some non-

estern cultures; many women regard menstrua-
ion as a welcome natural occurrence.97,98 In

Brazil, menstruation is associated with femaleness,
youth, fertility, and health.99 One study from In-

ia found women viewed menstruation as more
atural and healthy than women in North Amer-

ca.100 However, the experience of menstruation
as also negatively constructed in many non-
estern cultures.101 Reports of MC-related symp-

toms were available from a wide range of cul-
tures.94 Hasin et al102 noted that social and
cultural factors affected the perception and inter-
pretation of symptoms, and that recent immi-
grants were less socialized by the popular media. A
United States study using different cultural sub-
groups suggested that subjective premenstrual dis-
tress was a widespread phenomenon, but that the
symptoms involved varied with the culture.103

Choi104 wrote in 1995 that scientific research into
he MC failed to acknowledge the sociocultural
ontext in which the research was conducted and
ssumed a linear relationship between biology and
ehavior. In most societies, menstruation carries
eavy symbolic meaning, which has been an aca-
emic focus in anthropology.20,101 Historically,
enstruation was often feared and considered in-

apacitating, dangerous and dirty; in many cul-
ures, menstruating women were subjected to ta-
oos and concealment norms.105 Freud101 and
thers106,107 suggested that menstrual taboos were

motivated by the superstitious dread of menstrual
blood.

Certainly, highly negative overall images of men-
strual function prevail.108 Two studies revealed that
women thought to be menstruating were regarded as

less competent, less likable, less energized, less sexu- v
ally appealing, and more irritable, sad, and angry
than nonmenstruating women.107,109 There has
been a great failure in promoting positive images of
menstruation.110 There is a strong menstruation
concealment norm. Women in many cultures report
social pressure to hide their menstruation,111 and
adolescent girls are taught to keep menstruation a
secret.112,113 Many societies place taboos and restric-
tions on menstruating women.114–118 Menstruation
is usually discussed in negative and derogatory lan-
guage.112 Analysis of menstrual symbolism repeat-
dly focuses on concepts of dangerousness and de-
lement, of taboo, and pollution.101 Popular media
einforce the image of menstruation as undesirable
nd shameful.119 Media coverage of menstruation

has been described as providing “inaccurate infor-
mation, limited perspectives and distortion of scien-
tific evidence.”120

Given that attitudes toward menstruation are
idely negative, women’s expectations of them-

elves during menstruation may be negative as well.
nson121 examined the negative negative attitudes

owards menstruation in Israeli women students. He
resented evidence that negative attitudes towards
enstruation and premenstrual experiences were

ransmitted from mother to daughter. Both women
nd men responded using cultural stereotypes about
enstruation and gender roles.122–124 Considerable

evidence suggested that both women and men at-
tributed adverse experiences to the MC, particularly
the premenstrum, whereas, in contrast, positive ex-
periences were seen as arising from external sourc-
es.13,125–129 Slade and Bains130 studied 60 women
ttending a family planning clinic, and found that
egative moods experienced premenstrually were at-

ributed to internal health factors, whereas positive
oods were attributed to external lifestyle and envi-

onmental factors. Two studies deliberately misled
omen about their MC phase; both found that
omen who thought that they were premenstrual

eported significantly more symptoms than those
ho did not.126,127 The research group led by Mar-

van and Escobedo131 randomly assigned Mexican
omen to 1 of 2 video watching groups; the exper-

mental group viewed a tape on the negative conse-
uences of PMS, and the control group watched a

ideo giving neutral information on the MC. In con-
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trast to the control group, women in the experimental
group reported more severe premenstrual symptoms
after watching the videotape, demonstrating that ex-
pectations could be molded.

The bodily sensations hypothesis suggested that
actual changes across the MC prompt women who
have high anxiety sensitivity to misattribute their
physical sensations.127 The expectations hypothesis
tated that women’s reports of menstrual symptoms
ere influenced by expectations developed from cul-

ural beliefs and stereotypes, which explained the
reater reporting of symptoms in retrospective ac-
ounts than in prospective accounts.126,127,132 The

menstrual reactivity hypothesis combined these 2
hypotheses, and suggested that some women focus a
lot on bodily changes; their interpretation of these
changes depended on both actual experiences, as
well as their cultural expectations.124 Many
women and men continued to attribute general
difficulties to the MC, even when alternative ex-
planations were more likely.10,56,95,129,133 This ten-
dency might harm young women by encouraging
negative and powerful, self-fulfilling expectations
surrounding their MC.

The ongoing widespread usage of the term PMS
buttresses the idea that women’s negative men-
tal states are largely determined by their hor-
mones.101,134 Establishing or refuting the validity of
he concept of PMS in the general population be-
omes particularly relevant as new methods of using
ral contraceptives offer the possibility of preventing
enstruation altogether. Many women, including

hose without MC-related symptoms, would like to
educe the frequency of menstruation, and a signif-
cant proportion desire total amenorrhea.135,136 Neg-

ative attributes associated with the MC might be
reinforcing this desire for amenorrhea with un-
known outcomes.

Attitudes towards menstruation might be chang-
ing among young women. A British study found that
young women were more likely to attribute positive
attitudes to the MC than older women.137 In a Mex-
ican study comparing college-aged students with
middle-aged respondents, younger people viewed
menstruation as requiring less secrecy, and were less
likely to endorse menstrual proscriptions than older

women.29,118 Our group reported on a recent survey

378
f a community sample of women; when asked to
dentify influences on their mood, very few (�5%)
amed the MC.138

CONCLUSIONS
In summary, the current state of evidence shows
little support for a specific premenstrual negative
mood change occurring with any regularity in
the general population. Negative stereotypes
about the MC require that any future studies be
carried out with the focus of the study obscured.
As well, future studies should ensure adequate
sample size and a wide age distribution of men-
struating women, preferably using random com-
munity sampling. Cohort studies to see whether
a small group of women with perimenstrual
symptomatology move in and out of PMDD cri-
teria over time, and what precipitating risk fac-
tors, either biological or psychosocial, are found
at the time of the switch, would be highly
informative.
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