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Objective: While premenstrual dysphoric disorder (PMDD)
as defined in DSM has become an established diagnosis,
and a formal indication for drug treatment, the relative
impact of the disparate symptoms named in the criteria,
and to what extent they indeed constitute parts of one
syndrome, remains insufficiently clarified. We have there-
fore explored the frequency, impact, and inter-relationship
of different PMDD symptom:s.

Method: Using a web survey, 10,457 Swedish women of
fertile age were asked to retrospectively assess if they
experience reduced functioning due to symptoms clearly
associated with the premenstrual phase. Those responding
affirmatively reported presence, severity, and impact of
each symptom named in the PMDD criteria.

Result: Nine percent reported impairing premenstrual
symptoms. Whereas irritability was reported to cause
impairment in 77% of those passing the gate questions,

That the days or week(s) prior to menstruation may be
associated with distress in some women was recognized
already by Trotula de Salerno in the 11th century, van
Feuchtersleben in 1847, and Frank in 1931 (1). While these
early writers usually focused solely or primarily on pre-
menstrual changes in mood and behavior, Green and
Dalton later put forward the view that the large variety of
both somatic and mental symptoms that may occur pre-
menstrually are all caused by progesterone deficiency and
should be regarded as parts of one and the same syndrome
).

Although the progesterone deficiency theory has sub-
sequently been questioned (3, 4), most attempts to define a
condition characterized by symptoms appearing premen-
strually are still based on the assumption that any symp-
tom displaying this temporal pattern should be regarded as
part of the same disorder. In this vein, presence of one
symptom of sufficient severity to cause impairment, be it a
mood symptom, such as irritability, or a physical symptom,
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somatic symptoms were common but seldom causing
impairment. A vast majority reported presence of at least 5
different symptoms, as required to meet the PMDD criteria,
but few reported each of 5 different symptoms to be se-
vere or impairing. An analysis of the association between
symptoms revealed clear-cut clustering of somatic and
mood symptoms, respectively.

Conclusion: While retrospective account suggested irri-
tability to be the clinically most important premenstrual
symptom, some of the complaints named in the PMDD
criteria were not or only weakly associated with mood
symptoms and also reported to be of limited clinical sig-
nificance. It is concluded that regarding all symptoms lis-
ted in the DSM criteria as clinically relevant manifestations
of one and the same syndrome may be questioned.

Psych Res Clin Pract. 2023; 5:105-113; doi: 10.1176/appi.
prcp.20220007

such as breast tenderness, is sufficient for the diagnosis of
premenstrual tension syndrome as defined in ICD-10 or for
the diagnosis of premenstrual syndrome (PMS) as defined
by the American College of Gynecologists (ACOG) (5).

HIGHLIGHTS

e In women reporting significant premenstrual com-
plaints, somatic symptoms are prevalent but causing
much less impairment than irritability and other mood
symptom.

e The association between somatic symptoms and irrita-
bility is weak or — in the case of headache and joint and
muscle pain — non-existent.

Regarding all symptoms listed in the DSM criteria as
clinically relevant manifestations of one and the same
syndrome may be questioned.
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Moreover, in the criteria for these conditions, no symptom
is named more important than the other. For the definition
of the corresponding condition in the Diagnostic and Sta-
tistical Manual of Mental Disorders (DSM) editions IV and
V - premenstrual dysphoric disorder (PMDD) - the Amer-
ican Psychiatric Association has taken a somewhat di-
fferent stance in the sense that the presence of at least five
different symptoms, one of which must be one of four key
mood symptoms, is required (6). Somatic complaints, such
as headache and bloating, are however included also
among the PMDD criteria but are lumped together in the
last of 11 items.

Epidemiological studies based on retrospective report
are fairly consistent in suggesting that 5-9% of women of
fertile age are afflicted by impairment- causing premen-
strual complaints (6) and also reasonably unanimous with
respect to which premenstrual symptoms that are most
common. However, a symptom reported by many may yet
be of limited importance in terms of impact; to clarify the
clinical importance of the different symptoms one must
hence address not only their frequency but also the self-
reported severity and impact of each symptom. This
however remains an understudied issue.

Also unsettled is to what extent premenstrual symp-
toms that are disparate in nature, such as irritability and
breast tenderness, should indeed be regarded as parts of
one and the same syndrome (7, 8). That most or all pre-
menstrual complaints have an underlying biological
mechanism in common in the sense that they all seem to
be triggered by fluctuations in sex hormone levels (9)
cannot per se be sufficient for claiming that they should be
regarded as one syndrome - for comparison, rheumatoid
arthritis and asthma are both dependent on the immune
system, and can both be effectively treated with anti-
inflammatory agents, but are still not regarded as one
disorder. To justify regarding two premenstrual com-
plaints as parts of the same disorder, one would instead
have to show both to have a certain susceptibility factor in
common, either by identifying such a factor, or by showing
that a woman experiencing one of the symptoms is at
enhanced risk of experiencing also the other.

The aim of this study was to shed light on the self-
reported impact of all different symptoms named in the
DSM criteria for PMDD as well as on the possible
interrelationship between them. Moreover, the relevance
of the DSM requirement that 5 different symptoms
should be present for the diagnosis to be made was
addressed.

METHOD

Subjects and Recruitment

LifeGene is a large-scale prospective cohort study
combining biosampling with information on lifestyle fac-
tors and health (10). Participants are randomly selected
from the general population (index persons) but members
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of the same household as these and subjects recruited by
spontaneous sign-up may also participate. When the cur-
rent analyses were undertaken, 10,457 women of fertile age
had been included, 4380 of which were index persons,
approximately 20% of the contacted index persons having
accepted to participate. The authors assert that all pro-
cedures contributing to this work comply with the ethical
standards of the relevant national and institutional com-
mittees on human experimentation and with the Helsinki
Declaration.

Design and Study Procedure

All participants were subjected to an extensive web-based
questionnaire designed to collect information on physical,
mental, and social well-being (for details see (10)).

These questionnaires screen for a large number of so-
matic and mental disorders; the LifeGene project is hence
not focused on premenstrual complaints but on health is-
sues at large. In this report, however, only data directly
related to premenstrual complaints will be presented. The
responses to three gateway questions were used to identify
women with severe premenstrual symptoms; for those
not responding affirmatively to these, no more questions
regarding premenstrual complaints were posed. The first
question read: “Did you, for most menstrual cycles during
the past year, experience any changes in mood and/or any
physical symptoms during the week preceding menstrua-
tion, that is, what is commonly referred to as PMS?” Those
responding affirmatively were then asked: “Have your
PMS complaints been of sufficient severity to interfere
with work or social activities?” Those responding affir-
matively also to this question were finally asked: “Are you
quite certain that these symptoms are restricted to the
premenstrual period, that is, that you are always totally
free from symptoms approximately 1 week after the onset
of menstruation?” Finally, the participants were asked if
they had taken any kind of medication for PMS at any time
during the past year.

If the answers on the three gateway questions were
affirmative, a follow-up questionnaire was administered to
assess severity and impact of all symptoms listed in the
DSM 1V criteria for PMDD (which are largely the same as
those of the ACOG criteria for premenstrual syndrome)
(see Table 1 for a list of all symptoms). Item number 11 was
however split into five different symptoms: breast te-
nderness or swelling, headache, joint or muscle pain, a
sensation of bloating, and weight gain. There were thus 15
different symptoms that the participants were to grade as
“none”, mild”, “moderate”, or “severe”; in addition, there
was an option to answer “I don't know”. For each symp-
tom, the participants were also asked if it interfered with
work, usual activities, or relationships with others (yes/
no). The questionnaire bears resemblances to the Pre-
menstrual Symptom Screening Tool (11), the major dif-
ferences being i) that item 11 in the DSM list of PMDD
symptoms was split into five different symptoms and i7)
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TABLE 1. The percentage of subjects among those passing the
screening questions that reported different symptoms to
cause impairment.?

Symptom Percentage (%) 95% Cl
Irritability or anger 77.4 74.3-80.3
Affective lability 52.3 48.7-55.8
Depressed mood or 50.1 46.6-53.7

feelings of hopelessness

Lack of energy, fatigue 49.6 46.1-53.2
Anxiety or tension 393 359-42.8
Decreased interest in usual 24.4 21.4-27.5
Headaches 18.8 16.1-21.7
Out of control or overwhelmed 18.1 15.5-21.0
Difficulty concentrating 179 15.3-20.8
Hypersomnia, insomnia 16.9 14.3-19.7
A sensation of bloating 155 13.0-18.2
Joint or muscle pain 122 10.0-14.7
Weight gain 9.4 7.4-116
Breast tenderness or swelling 8.1 6.3-10.3
Marked change in appetite, 6.5 49-8.4

food cravings

* Cl, confidence interval.

that the participants were asked to assess the possible
impact of each individual symptom.

Exclusion Criteria and Missing Data

Elsewhere in the LifeGene questionnaire the women had
been asked if they had menstruated for the previous 12
months and if they were pregnant when responding. Those
answering no to the former and/or yes to the latter of these
questions were excluded. When no data for a certain
symptom was provided it was assumed that this symptom
was not present to an impairment-causing extent.

Statistical Analysis

Grouping of symptoms was performed using hierarchical
clustering with complete linkage on euclidean distances of
scaled variables. The fit of the clustering was evaluated
using the cophenetic correlation coefficient (12). The best
number of variable clusters was determined using the
average silhouette method in the R package NbClust (13).
Pearson’s correlation analysis was used to evaluate asso-
ciations among four-graded symptoms and Fishers’ exact
test to evaluate significance of odds ratios for presence of
symptoms as well as impairment of symptoms. SPSS
version 20.0 (IBM Corp., Armonk, NY, USA) and R version
2.13.1 (R Foundation for Statistical Computing, Vienna,
Austria) were used for statistical analysis and presentation
of data.

RESULTS

Prevalence of Premenstrual Complaints Causing
Impairment

10457 women responded to the questions related to pre-
menstrual complaints. Of these, 1929 were omitted because
they were not menstruating or pregnant. 4890 women
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(57.3%) responded affirmatively to the first screening
question, hence confirming presence of premenstrual
symptoms. 1145 of these (13.4% of the total population)
confirmed that these were of sufficient severity to interfere
with relationships, work or other activities. 797 of these
(9.3% of the total sample) also confirmed that they were
convinced that they were symptom-free approximately one
week after the onset of menstruation. Hence, 797 subjects
(including 375 index persons) were asked to assess pres-
ence, severity and impact of all symptoms listed in the
DSM criteria of PMDD. These subjects had an average age
of 33 years (range 16 - 58 years). 19% of them reported that
they had taken medication for their complaints, without
further specification, at least at some time during the past
year.

Frequency, Severity and Impact of Different Symptoms
There was a considerable variation between the 15
different symptoms with respect to frequency, severity,
and possible impact (Figure 1). Irritability and affective
lability were the most prevalent complaints and also
those causing most impairment. Of note, many subjects
rating maximal severity for a certain symptom did not
report any impairment caused by the symptom in ques-
tion, and, on the other hand, impairment was not un-
common for symptoms rated as less than maximally
severe.

Table 1 displays the percentage of subjects reporting
impairment for each symptom. Whereas irritability was
the most common reason for impairment (77%), no so-
matic symptom caused impairment in more than 20% of
the subjects.

Number of Symptoms

To address the relevance of the DSM requirement of at
least 5 different symptoms to be at hand for a provisional
PMDD diagnosis to be made, the number of symptoms
retrospectively reported by each subject was assessed. To
this end, Figure 2 reveals A) percentage of subjects
reporting any given number of symptoms, B) percentage of
subjects rating any given number of symptoms as severe,
and C) percentage of subjects reporting any given number
of symptoms as causing impairment. In accordance with
the DSM criteria, for these calculations the different
somatic symptoms (i.e., breast tenderness or swelling,
headache, joint or muscle pain, a sensation of bloating and
weight gain) were lumped together and regarded as one
item; a woman reporting at least one of these symptoms
was hence regarded as confirming presence of DSM item
11, and one who reported at least one of these symptoms
to be severe and/or causing impairment was regarded as
having severe and/or impairing somatic complaints.
Whereas a majority of the women passing the gateway
question did report 5 or more symptoms to be present,
only a small minority reported each of 5 or more symptoms
to be severe and/or impairing.
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FIGURE 1. Frequency, severity and impairment for each symptom as reported by the sample passing the screening questions. Colors
refer to severity. Shaded areas correspond to subjects within each severity level not reporting impairment. Filled areas correspond

to subjects within each severity level reporting impairment.
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Association Between Symptoms
The associations between symptoms based on the 1 to 4
grading are displayed in Figure 3. Whereas two major
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clusters could be identified, one comprising mainly mood-
and behavior-related symptoms and one comprising
mainly somatic symptoms, the NbClust-based analysis
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FIGURE 2. Symptoms, severe symptoms and impairing
symptoms in subjects passing the screening questions. Data
presented as percentage (black bars) of subjects that reported
A. a certain number of symptoms, B. a certain number of
symptoms to be severe, and C. a certain number of symptoms
to cause impairment. Blank bars refer to cumulative
percentage, that is, to the percentage reporting the indicated
number of symptoms or fewer.
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suggested the existence of three clusters in the sense that
headache and joint or muscle pain appeared to be sepa-
rated from other somatic symptoms.

Hierarchical clustering was undertaken also for the
dichotomous variable “presence of a symptom”, with 1 (not
present) defined as “no” and 2 (mild), 3 (moderate) and 4
(severe) defined as “yes” (Supplement Figure 1). Like-
wise, a corresponding analysis was performed for the
dichotomous variable “impairment” (yes or no) (Supple-
ment Figure 2). Whereas the cluster pattern was essen-
tially the same for the two dichotomous analyses as for the
one presented in Figure 3, p-values were generally higher,
rendering many associations between the somatic cluster
and the mood cluster, and within the somatic cluster, non-
significant. In contrast, most associations within the mood
cluster remained significant also for dichotomous analyses.
The cophenetic correlation coefficient was around 0.8 for
all hierarchical cluster analyses.

Number of Patients With Impairing Somatic and/or
Mood Symptoms

Whereas 733 (93%) of women passing the screening
questions reported at least one mood symptom to cause
impairment, 325 (41%) named at least one somatic symp-
tom to be impairing. Of those reporting impairment from a
somatic symptom, the vast majority (99%) also reported
impairment from a mood symptom.

Conversely, among those reporting impairment from a
mood symptom, 41% also named at least one somatic
symptom to be impairing. The most common causes for
impairment in subjects not reporting impairment from
any mood symptom were joint or muscle pain (1.3% of
the women passing the screening questions and 0.1% of
the total sample) and headache (1.4% and 0.1%,
respectively).

There was no significant difference between those
reporting that they had medicated for PMDD (with no
further specification of medication) during the past year
and those who had not with respect to percentage stating
impairment with respect to somatic symptoms (medicated:
43%, non-medicated: 41%, p = 0.4). Somewhat fewer in the
medication group (88%) than in the non-medicated group
©5%) (p < 0.05) reported impairment from mood
symptoms.

DISCUSSION

Largely in line with previous studies (4), 9% of the women
claimed to be suffering from premenstrual complaints of
sufficient severity to cause reduced functioning. The main
finding of our study is the dominating role played by mood
symptoms in general, and irritability in particular, as the
major reasons for self-reported impairment within this
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FIGURE 3. Heat maps and clustering of symptoms. A. Heat map displaying the relative strength of pair-wise correlations with
respect to symptom severity. Uncorrelated (p > 0.05) pairs of symptoms are indicated by crossed squares. B. Hierarchical clustering
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group. In contrast, somatic symptoms such as bloating and
breast tenderness, though being experienced by many,
were regarded as causing impairment by merely a small
minority (Table 1).

Our finding that somatic symptoms are perceived as
less significant than mood symptoms is partly at odds
with other reports (using retrospective or 1-2 months of
prospective rating) suggesting somatic premenstrual
symptoms to be as important as mood symptoms in
population-based cohorts (14, 15). One reason for this
discrepancy may be that our analysis is based on a subset
of women who initially had stated that they suffer from
impact-causing premenstrual complaints; thus, somatic
symptoms may be as common as mood symptoms in the
general population but regarded, in comparison, as less
impairing in the most severely affected group. Also,
while we specifically asked the participants to address
the possible impact of each symptom, most previous
studies have assessed the significance of individual
symptoms on the basis of self-rated severity rather than
impact (14, 16). That self-rated severity is not equivalent
to impact is however demonstrated by our finding that
only 17% of those reporting a severity of 3 or 4 (on a 1-4
scale) for breast tenderness found the symptom to exert
an impact (the corresponding number for irritability
being 90%).
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Some women did report somatic symptoms to cause
reduced functioning but most of these also reported
impairing symptoms from the mood cluster. Our data
hence argue against the existence of a large subgroup of
women experiencing impairing somatic symptoms but no
impairing mood symptoms. On the other hand, the possi-
bility that many women not passing the screening ques-
tions would have reported breast tenderness or bloating as
sole symptom, though not feeling impaired by its presence,
cannot be excluded.

The possible association of somatic and mood symp-
toms was assessed by means of a cluster analysis suggest-
ing mood symptoms to be separated from somatic
symptoms (Figure 3 and Supplement). These findings are
largely in line with earlier studies, regardless of whether
these have been based on samples recruited from the
general population without any pre-selection of those with
significant symptoms (17, 18) or from relatively small
groups of PMS or PMDD patients (19, 20). While we hence
identified clear-cut symptom profiles, the correlation
analysis however revealed that women rating high severity
of mood symptoms tend to report high severity also of
somatic symptoms; thus, correlations were observed not
only within but also between clusters. It should however
be noted that, for example, headache correlated neither
with irritability nor bloating, and that joint and muscle
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pain correlated neither with irritability nor anxiety/ten-
sion; in this vein, the NbClust analysis suggested these
symptoms to form a cluster of their own. We conclude that
regarding these symptoms as parts of the same syndrome
as the mood symptoms, and naming them as symptoms in
the DSM criteria, may be questioned. Thus, while omitting
headache from the symptoms listed in the DSM-V criteria
of PMDD hence seems justified, the decision to include
joint and muscle pain may be questioned (6).

Whereas the distinct symptom clustering suggests that
PMDD should not be regarded as one syndrome, the
observation that the two major clusters nevertheless did
correlate could speak in favor of the existence of a common
pathophysiological factor enhancing the propensity for both
mood symptoms and somatic complaints. Two aspects
however render it difficult to interpret these associations.
On the one hand, it cannot be excluded that the apparent
association between severity of somatic and mood symp-
toms partly be the result of personality-related differences
in proneness to use the extremes of the rating scale (21, 22),
hence yielding artificially high associations, and it is also
possible that mood symptoms may render somatic com-
plaints less tolerable than they would otherwise have been.
Supporting this possibility, the number of significant asso-
ciations between symptoms within the somatic and mood
clusters, respectively, or within the somatic cluster, was
lower when the assessment of associations was based on a
dichotomous variable, such as presence (yes/no) or impact
(yes/no) of a certain symptom (see Supplement). On the
other hand, the fact that we only included women reporting
impairing premenstrual complaints may have led to a non-
representative accumulation of subjects experiencing
impairing symptoms of one type or another, hence yielding
negative correlations for non-related symptoms and making
associations between partly related symptoms appear
weaker than they actually are. To address this issue, symp-
tom assessment in the entire cohort, including also those not
confirming the presence of impairing premenstrual com-
plaints, would have been required.

Given the clear-cut symptom clustering, one may suggest
that future search for biological markers and new treat-
ments would be facilitated by regarding, for example, pre-
menstrual irritability, on the one hand, and premenstrual
breast tenderness, on the other, as different conditions. Of
note is that intermittent administration of selective seroto-
nin reuptake inhibitors (SSRIs), generally regarded as first
line of treatment for PMDD, exerts an impressive effect on
mood and behavioral symptoms (23, 24) but is less effective
in reducing somatic symptoms (23-25).

Whereas the PMDD criteria are not met unless 5
symptoms are present, it may be argued that individuals
with fewer complaints should qualify for a diagnosis in
case these are severe enough to cause impairment. In this
vein, one impairment-causing symptom is sufficient for the
diagnosis of premenstrual syndrome as defined by ACOG
(5). However, in line with previous reports (15), we note
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that a vast majority (>88%) of those responding affirma-
tively to the screening questions do confirm presence of at
least 5 different symptoms. On the other hand, those
reporting each of 5 or more symptoms to cause impairment
were much fewer (<35%). To what extent the DSM criteria
should be interpreted as requiring each of five symptoms
to be of sufficient severity to cause impairment, or if it is
sufficient that one of them (or all when combined) cause
impairment, is unclear.

It should be noted that our questionnaire is based on
the DSM-IV criteria of PMDD, which, like the ACOG
criteria for PMS, require interference with work, usual
activities, or relationship with others. However, in DSM-V
this has been rephrased so that, if there is no interference
with daily activities, significant distress would qualify for a
diagnosis (6).

Of all symptoms reported to cause impairment, irrita-
bility and affect lability (mood swings) were the most
common, and considerably more common than, for exa-
mple, depressed mood or tension. This observation, which
is well in line with previous reports also suggesting irri-
tability and/or mood swings to be more common than
depressed mood (4, 15, 26, 27), supports the notion that
PMDD should not be regarded as a subtype of depression
(28), and may, as elaborated elsewhere (29), explain why
SSRIs exert symptom reduction with a much shorter onset
in PMDD than when used for depression or anxiety dis-
orders. Heightened irritability being the hallmark of
PMDD and severe PMS also makes sense from an evolu-
tionary point of view if one regards these conditions as a
reminiscence of the oestrous cycle-related changes in
behavior (with the purpose of facilitating reproduction)
seen in lower species (30, 31).

According to the DSM criteria of PMDD, the cyclicity of
symptoms must be supported by two subsequent cycles of
daily prospective symptom rating. It should hence be
underlined that this study only provided a provisional
diagnosis of PMDD or severe PMS, that is, one based on
retrospective account, and that the results should be
interpreted accordingly. However, since an important
reason for requiring prospective symptom rating is that
many women believing they suffer from PMDD or PMS in
fact display symptoms also in the follicular phase, we
included a screening question asking the women to
consider if they were convinced of being entirely
symptom-free in at least parts of the postmenstrual phase;
this maneuver led to the exclusion of 30% of those having
responded affirmatively to the first two gateway questions.
While this is not a validated technique to render retro-
spective symptom assessment of PMDD or severe
PMS more reliable, we do believe the large percentage
responding “no” to this question suggests that it may, to
some extent, have served its purpose. Moreover, the
outcome of this study with respect to the commonness of
different symptoms being well in line with previous re-
ports using prospective rating (27) does suggest that the
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studied population was largely the one aimed for. Whereas
the feasibility of web questionnaires for the screening of
women with premenstrual symptoms gains support from
previous work (32), the fact that responses were not
obtained by a face-to-face interview is clearly another
important limitation.

It should be underlined that the LifeGene cohort cannot
be regarded as a representative sample of the general pop-
ulation. In addition to being randomly sampled from the
population, there are hence other routes of becoming part of
this study including self-recruitment (10). Also, given that
the participants are requested to take part in many activities
within the framework of this longitudinal study, including
repeated biosampling, it is not surprising that only 20% of
those invited to be index persons have accepted to partici-
pate. A population not being representative however does
not mean that information on aspects such as risk factors, or
(as in the present study) the association between different
symptoms, are not generalizable; accordingly, the aspect of
response rate has been de-emphasized in many recent pro-
spective projects (33). Also, it may be regarded as an
important advantage that LifeGene is not focused on the
issue of premenstrual complaints, which might have made
women with a particular interest in this subject more likely
than others to participate, hence introducing a bias that
might be difficult to avoid, for example, in studies requiring
prospective symptom rating. In the present study, questions
regarding PMDD were instead imbedded within a large
survey covering un-related health issues.

Because of the possible lack of representativity of the
present population, and the lack of prospective symptom
rating, it however deserves to be underlined that the
purpose of this study was not to assess the prevalence of
PMDD, but to explore the relative self-rated impact of the
different symptoms listed in the DSM criteria - as well as
their interrelationship - in a large group of women for
which a web-based questionnaire was used to make a
provisional PMDD/PMS diagnosis. We see no obvious
reasons why this population should differ markedly in
these regards from more properly diagnosed women with
PMDD or severe PMDS; yet the results should be inter-
preted with this caveat in mind.

In summary, premenstrual mood and behavioral symp-
toms, and in particular irritability, were far more important
as reasons for impairment than somatic symptoms in the
studied cohort. Whereas it cannot be excluded that there is
a common factor enhancing the susceptibility for both
mood and somatic symptoms, the clear-cut symptom clus-
tering justifies the question if all premenstrual complaints
should indeed be regarded as parts of one syndrome.
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