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ARTICLE INFO ABSTRACT

Keywords: Background: Premenstrual dysphoric disorder is characterised by symptoms confined to the premenstrual phase
Meta-analysis of the menstrual cycle. Confirmed diagnosis requires prospective monitoring of symptoms over two cycles,
Premenstrual syndrome otherwise the diagnosis is provisional. We aimed to measure the point prevalence of premenstrual dysphoric
Premenstrual dysphoric disorder disorder

Depressive disorders

Epidemiology Methods: We searched for studies of prevalence using MEDLINE, EMBASE, PsycINFO and PubMed. For each

study, the total sample size and number of cases were extracted. The prevalence across studies was calculated
using random effects meta-analysis with a generalised linear mixed model. Potential sources of heterogeneity
were explored by meta-regression and subgroup analyses. Pre-registration was with PROSPERO
(CRD42021249249).

Results: 44 studies with 48 independent samples met inclusion criteria, consisting of 50,659 participants. The
pooled prevalence was 3.2 % (95 % confidence intervals: 1.7 %-5.9 %) for confirmed and 7.7 % (95 % confi-
dence intervals: 5.3 %-11.0 %) for provisional diagnosis. There was high heterogeneity across all studies (1> =
99 %). Sources of heterogeneity identified by meta-regression were continent of sample (p < 0.0001), type of
sample (community-based, university, high school) (p = 0.007), risk of bias (p = 0.009), and method of diagnosis
(p = 0.017). Restricting the analysis to community-based samples using confirmed diagnosis resulted in a
prevalence of 1.6 % (95 % confidence intervals: 1.0 %-2.5 %), with low heterogeneity (I2 = 26 %).
Limitations: A small number of included studies used full DSM criteria in community settings.

Conclusions: The point prevalence of premenstrual dysphoric disorder using confirmed diagnosis is lower
compared with provisional diagnosis. Studies relying on provisional diagnosis are likely to produce artificially
high prevalence rates.
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1. Introduction

Premenstrual dysphoric disorder (PMDD) has recently been incor-
porated as a disorder in DSM-5 (American Psychiatric Association,
2013), and ICD-11 (Reed et al., 2019), having previously been a con-
dition for further study in DSM-III-R (American Psychiatric Association,
1980), DSM-1IV (American Psychiatric Association, 1994), and DSM-IV-
TR (American Psychiatric Association, 2010). PMDD is strongly associ-
ated with suicidality (Prasad et al., 2021) and has a similar impact on
quality of life as other chronic health conditions (Yang et al., 2008).
Diagnosis can reliably be determined using prospective daily ratings;
requiring symptoms to be present in the week before menstruation and
minimal or absent in the following week. Determining the prevalence of
this disorder is crucial to for service provision.

Both DSM-5 and ICD-11 require luteal phase confinement of at least
one of the following core emotional symptoms: (i) affective lability; (ii)
irritability or anger; (iii) depressed mood; or (iv) anxiety. Supporting
symptoms in both classification systems include poor concentration,
lethargy, overeating, hypersomnia, and physical symptoms such as
breast tenderness, swelling and joint pain. DSM-5 additionally includes
supporting symptoms of decreased interest in activities and a sense of
being overwhelmed, while ICD-11 includes the additional cognitive
symptom of forgetfulness. A total of five or more symptoms are needed
for DSM-5 diagnosis. Both require either significant distress or impair-
ment in various spheres of functioning, as well as exclusion of other
medical or drug-related causes or exacerbation of another mental dis-
order. DSM-III-R, DSM-IV, and DSM-IV-R requires interference with
functioning (social life, education, occupation or relationships). For
both DSM-5 and ICD-11, this was changed to either significant distress
or interference with functioning.

Due to the importance of timing of symptoms in relation to the
menstrual cycle, DSM-5 requires prospective ratings of symptoms over
two menstrual cycles for a confirmed diagnosis; when this is not
possible, a diagnosis based on retrospective (single-time-point) symp-
tom report is labeled ‘provisional’. ICD-11 advises that prospective
symptom ratings should be done but does not stipulate this as a diag-
nostic requirement. The importance of prospective rating is emphasised
by a lack of agreement between retrospective and prospectively diag-
nosed premenstrual mood disorders, with retrospective reporting of
symptoms tending to lead to false positives (Eisenlohr-Moul et al., 2017;
Gehlert et al., 2009; Rubinow et al., 1984). Prospective ratings may also
differentiate between PMDD and premenstrual exacerbation of mental
disorders (Hartlage, 2001).

The prevalence of PMDD has been reported as between 1.8 % and
5.8 % of menstruating females (American Psychiatric Association,
2013). However, a synthesis of studies across countries has not previ-
ously been performed to estimate a pooled prevalence. Previous meta-
analyses in single countries, India (Dutta and Sharma, 2021) and
Ethiopia (Duko et al., 2021), have not specified whether diagnosis was
confirmed by prospective ratings. It is crucial to have an accurate
prevalence of PMDD, as both overestimation (overdiagnosis, unnec-
essary treatment) and underestimation (lack of recognition and re-
sources) have consequences for patients. We conducted a systematic
review and meta-analysis of the point prevalence of PMDD, using pro-
visional or confirmed diagnosis (the gold standard). We explored po-
tential sources of heterogeneity with meta-regression and subgroup
analyses.

2. Methods
2.1. Search strategy and selection criteria

We included observational studies assessing the prevalence of PMDD
in female participants between menarche and menopause. Included

studies could use either DSM or ICD diagnostic criteria. We excluded
studies solely using a self-diagnosis of PMDD, as this is known to be
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unreliable (Bosman et al., 2018). We excluded studies of participants
presenting to health services (such as those attending gynaecological
clinics) as these are likely to have inflated prevalence compared with the
general population. When multiple studies were reported from the same
sample, we used the study with the largest sample size. We did not place
restrictions based on language and used Google Translate for reports
that were not in English.

The following databases were searched from inception to March
2021: MEDLINE, Embase, PsycINFO and PubMed. Two authors screened
study abstracts and retrieved potentially relevant full-texts for further
examination.

We searched for PMDD and related terms to ensure broad coverage of
the literature. Examples of search keyword terms (adapted for different
databases, as shown in the Supplementary materials) are given below:

e Premenstrual Syndrome OR Premenstrual Dysphoric Disorder OR
Late Luteal Phase Dysphoric Disorder OR PMS OR PMDD OR LLPDD.
e Diagnos* OR Community OR Preval* OR Inciden* OR Epidemiol*.

2.2. Data analysis

Two authors (SP, IU) extracted study level data in duplicate with
disagreement discussed with a third author (TJR). The following vari-
ables of interest were extracted from each study: study setting, sample
size, mean age, method of diagnosis, number of cases of PMDD identi-
fied. The risk of bias tool for prevalence studies (Hoy et al., 2012) was
applied in duplicate to each study by two researchers (SP, IU), with
disagreement resolved by a third author (TJR). This includes questions
on the study population, target population, sampling frame, participant
selection, data collection, case definition, reliable measurement, mode
of data collection, length of prevalence period and whether correct
numerator and denominator were used to calculate the prevalence.
Studies could score a maximum of ten points, with higher score indi-
cating lower risk of bias.

All statistical analyses were carried out using R Statistical Software
version 3.6.3 (R Core Team, 2021) using the ‘meta’ and ‘metafor’
packages, with the ‘dmetar’ package for Egger’s tests. We used a
random-effects model to pool results across studies, as we assumed the
true effect estimated in each sample varied due to the differences in
sample characteristics and study methodology. The proportions were
logit-transformed using the ‘metaprop’ function of the ‘meta’ package.
We used a generalised linear mixed model, fitted by maximum likeli-
hood, as has been advocated for meta-analysis of single proportions
(Schwarzer et al., 2019). This method avoids the need for a continuity
correction for studies with zero counts.

Heterogeneity was assessed using the I? statistic. Potential sources of
heterogeneity were explored using subgroup analysis and meta-
regression. We pre-specified the following subgroup analyses if three
or more studies were found: sample type (community-based, workplace
or place of education), setting (continent of sample), diagnosis
(confirmed or provisional). We grouped Australia with Europe, as there
was only a single Australian study. We used meta-regression to assess the
effect of study factors (provisional/confirmed diagnosis, continent,
sample type, risk of bias) on heterogeneity. For diagnostic method,
confirmed diagnosis was considered the gold standard and used as the
reference category. For continent, North America was specified as the
reference, as this contained the most prospectively diagnosed samples.
We specified community-based samples as the reference category for
sample type. Small sample bias (publication bias) was assessed visually
using funnel plots, with asymmetry quantified using Egger’s test. p
values < 0.05 were considered statistically significant.

Considering only studies of provisionally diagnosed PMDD, these
were further divided into two groups: those that used questionnaires
(Premenstrual Symptoms Screening Tool, Steiner’s self-rated premen-
strual syndrome questionnaire, Premenstrual Symptoms Questionnaire,
Calendar of Premenstrual Experiences, Composite International
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Diagnostic Interview, Mini International Neuropsychiatric Interview)
and those that either did not report which questionnaire was used, or
who used their own author-developed questionnaire.

We followed PRISMA guidelines (Moher et al., 2009) (see checklist in
Supplementary material) and pre-registered with PROSPERO
(CRD42021249249).

3. Results

The search retrieved 12,340 records, of which 44 studies met the
inclusion criteria (see Fig. 1), representing 48 independent samples and
50,659 participants. The sample size ranged from 62 to 8694, with a
mean of 1151. The mean age of samples ranged between 14.3 and 38.6.
Study characteristics are reported in Supplementary Table 1. Samples
were obtained across the world: seven from Africa, 19 from Asia, one
from Australia, nine from Europe, ten from North America and three
from South America. All studies that sufficiently described diagnostic
method, used DSM criteria, with none using ICD-11 (this is the first
version of ICD to include the diagnosis of PMDD). Two studies used DSM
III-R criteria, 34 used DSM-IV, four used DSM IV-TR, two used DSM-5
and two did not report the diagnostic classification. Of the 44
included studies, a minority (nsamples = 10) used prospective ratings of
symptoms to make a confirmed diagnosis of PMDD. The mean sample
size of studies with confirmed diagnosis was 798 and those with pro-
visional diagnosis 1255. One study (Hardie, 1997) with sample size 83
found zero cases.

The pooled prevalence was 3.2 % (95 % Confidence Intervals (CI):
1.7 %-5.9 %) in samples with confirmed diagnosis and 7.7 % (95 % CI:
5.3 %-11.0 %) in samples that had provisional diagnosis, as shown in
Fig. 2. There was significant heterogeneity, IZ = 99 %. Risk of bias scores
are shown in Supplementary Table 2, ranging from 3 to 9, with a median
of 6 and interquartile range of 2. All studies scored low risk of bias for
collecting data directly from participants and all scored low risk for
using the same form of data collection for all participants. The highest

44 studies included in systematic
review and meta-analysis

12,340 potentially eligible studies
identified through database ————| 5171 duplicates removed
search
7169 screened —| 6846 studies irrelevant
276 studies excluded:
320 full text studies assessed for :
cligibilit - 5 180 PMDD nqt dlagnosed_
glofiity 36 Wrong patient population
40 Duplicate sample
13 Prevalence not reported
9 Wrong study design
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scoring study was Gehlert et al., 2009 which utilised full diagnostic
criteria in four samples taken from sites in the USA. The median score
was 6 in studies using confirmed diagnosis and 5.5 in studies using
provisional diagnosis. A funnel plot (Supplementary Fig. 1) did not find
significant asymmetry, Egger’s test p = 0.52.

As shown in Table 1, univariate meta-regression showed a significant
effect of diagnosis (with a higher prevalence in provisional diagnosis
than confirmed diagnosis) (p = 0.017). There was a significant effect of
continent from which the sample was taken (p < 0.001), with highest
prevalence in African samples and lowest in North American samples
(see Supplementary Fig. 2). There was a significant effect of sample type
(p = 0.007), with highest prevalence in university samples (see Sup-
plementary Fig. 3). There was a significant effect of risk of bias (p =
0.009), with a bubble plot (Supplementary Fig. 4) illustrating that
prevalence rates were negatively associated with risk of bias.

Of the studies reporting a provisional diagnosis of PMDD, 22 used a
recognised questionnaire and 12 did not. The most commonly used
questionnaire was the Premenstrual Symptoms Screening Tool
(employed by eight studies), with the Premenstrual Symptoms Ques-
tionnaire used by four studies. As shown in Supplementary Fig. 5, those
using a questionnaire had a pooled prevalence of 4.9 % (95 % CI: 3.5 %-—
6.9 %) I2 = 98 %, while those that did not use a questionnaire had a
prevalence of 16.6 % (95 % CI: 9.0 % —28.4 %) 12 = 99 %,

Considering only confirmed diagnosis of PMDD, de la Gandara
Martin and de Diego Herrero, 1996, was an outlier, with a prevalence of
30.5 %. This may be due to the study making the diagnosis only on
PMDD symptoms, rather than fully applying DSM-III-R criteria which
additionally requires symptoms to be severe enough to disrupt func-
tioning. We therefore excluded this study from further analysis. The
pooled prevalence with this exclusion was 2.7 % (95 % CI: 2.0 %-3.6 %)
as shown in Supplementary Fig. 6, with heterogeneity reduced to I =
81 %. There were significant differences (p < 0.01) in the prevalence
from community-based samples (1.9 %, 95 % CI: 1.0 %—3.4 %) and
other samples (recruited from educational, occupational, sporting

Fig. 1. PRISMA flow diagram of study selection.
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Events per 100
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Fig. 2. Forest plot of pooled prevalence in provisional and confirmed diagnosed PMDD.

settings) (4.6 %, 95 % CI: 3.5 %—6.0 %), as shown in Supplementary

Fig. 7.

Restricting the analysis to community-based samples, that strictly
followed DSM diagnostic criteria of two cycles of symptom tracking
(Soares et al., 2001 was therefore excluded for only tracking symptoms
over one cycle), resulted in six samples. The pooled prevalence was 1.6

537

% (95 % CI: 1.0 %-2.5 %), with low heterogeneity =26 %), as shown
in Fig. 3.

4. Discussion

This is the first meta-analysis of the PMDD prevalence across
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Table 1

Univariate meta-regression of potential moderators, diagnosis (confirmed, pro-
visional), continent (North America, Africa, Asia, Europe and Australia, South
America), sample type (community-based, university, high school, other), risk of
bias. 7 is an estimate of between study variance, I? is variation in effect size due
to heterogeneity.

Beta-coefficient p value 2 2
(95 % confidence
interval)
Diagnosis Provisional 0.93 (0.16-1.70) 0.017 1.34 98.44 %
Continent <0.0001 0.75 96.93 %
Africa 2.62 (1.75-3.48) <0.0001
Asia 0.62 0.084
(—0.08-1.31)
Europe and 0.57 0.185
Australia (—0.27-1.41)
South America 1.65 (0.50-2.80) 0.005
Sample 0.007 1.17  98.13%
type High school 0.073 0.888
(—0.94-1.08)
Mixed/other -0.13 0.811
(-1.21-0.95)
University 1.15 (0.43-1.88) 0.002
Risk of —0.27 (—0.47 to 0.009 1.29 98.38 %
bias —0.067)

countries and the first to use meta-regression to explore sources of
heterogeneity. We identified many studies reporting the prevalence of
PMDD; however, the majority did not use prospective symptom ratings
and therefore would only be considered provisional diagnoses according
to DSM criteria (American Psychiatric Association, 2013). When
restricted to studies fully adhering to DSM diagnostic criteria for
confirmed diagnosis, in community-based samples, the pooled preva-
lence was 1.6 % (95 % CI: 1.0 %-2.5 %). Our findings have clinical
implications, in showing different prevalence based on diagnostic
methodology, as well as being relevant for public health by estimating
the pooled prevalence of PMDD in the general population.

Restricting our analysis to studies that fully met DSM criteria sub-
stantially reduced the heterogeneity. Using prospective ratings allows
for an accurate assessment of the number of participants in a given
population who meet criteria for PMDD at a timepoint. However, it will
not include those who may have a diagnosis of PMDD that is currently in
remission, for example, due to pregnancy, suppression of the menstrual
cycle or effective treatment with SSRIs. The lifetime prevalence of
PMDD will therefore be higher. Furthermore, it was outside the scope of
our review to consider other disorders associated with the menstrual
cycle, such as premenstrual exacerbation of an underlying mental dis-
order or premenstrual syndrome, and whether or not participants were
naturally cycling or using hormonal contraception. We are unable to
identify whether there is a proportion of individuals not meeting strict
diagnostic criteria for PMDD, who are nevertheless impaired by a pre-
menstrual disorder or progestogen induced disorder. Since most studies
did not explicitly exclude participants who were prescribed oral con-
traceptives or other ovulation-suppressing medication (which by
inhibiting the natural menstrual cycle, precludes the diagnosis of

Journal of Affective Disorders 349 (2024) 534-540

PMDD), prevalence rates may be underestimated.

None of the studies of confirmed diagnosis used DSM-5. The main
difference between this and previous DSM versions, is that interference
with functioning is no longer required for diagnosis, provided the pa-
tient reports significant clinical distress. It is plausible that applying
these new criteria would result in a higher prevalence estimate. Indeed,
the largest prospective study (Gehlert et al., 2009) report that when the
diagnosis was made solely by symptom change (irrespective of func-
tioning or whether symptoms were better accounted by another disor-
der), the prevalence increased from 1.3 % to 5.5 %. Another subtle
update in DSM-5 is requiring ‘at least two symptomatic cycles’ rather
than ‘at least two consecutive cycles’. In both versions, symptoms should
be present in the majority of cycles. This slight relaxation could increase
the prevalence slightly in clinical practice where a patient may monitor
symptom changes over a longer-period than two months, but is unlikely
to affect research studies, where tracking symptoms for even two cycles
is logistically challenging. DSM-5 requires a total of five cyclical
symptoms for a diagnosis but one study suggests a count of four symp-
toms would better predict clinically significant impairment (Schma-
lenberger et al., 2017). Reducing the required number of symptoms,
may increase the number of individuals meeting diagnostic criteria.

Notably, the pooled prevalence was significantly higher for provi-
sionally diagnosed PMDD 7.7 % (95 % CI: 5.3 %-11.0 %), suggesting
that this method of diagnosis overestimates the true prevalence. It is in
keeping with previous studies suggesting that a proportion of provi-
sional diagnoses will not meet criteria when symptoms are confirmed
prospectively. It is concerning that so many studies of prevalence, and
many other research studies of PMDD, rely on this diagnostic method. A
previous meta-analyses in India did not subgroup by diagnosis and
found pooled prevalence of 8 % (95 % CI: 6 %10 %) (Dutta and Sharma,
2021). A meta-analysis of adolescents in Ethiopia found a strikingly high
pooled prevalence of 54.5 % (95 % CIL: 40.8 %-67.6 %) (Duko et al.,
2021). These estimations are likely inflated by a reliance on studies
using provisional diagnoses. When studies were categorised according
to type of measure used, the prevalence of PMDD was lower among
those that used a recognised measure compared to those that did not
(4.9 % vs 16.6 %, respectively); however, studies using recognised
measures still showed high heterogeneity (I = 98 %). Although the
prevalence estimates obtained from studies employing validated mea-
sures are closer to that of the gold-standard of prospective symptom
monitoring, the lack of agreement of retrospective reporting of symp-
toms with confirmed diagnosis of PMDD raises questions about the
criterion validity of these questionnaires.

Our finding that the vast majority of participants sampled prospec-
tively do not meet diagnostic criteria for PMDD, is strong evidence that
the diagnosis is not simply a medicalisation of normal female physi-
ology, as some have argued (Offman and Kleinplatz, 2004). It is in
keeping with the conceptualisation of a small proportion of females
experiencing abnormal reaction to the hormonal fluctuations associated
with the menstrual cycle (di Scalea and Pearlstein, 2019). Similarly, our
finding that prevalence rates are higher in the African continent than in
Europe or North America does not support the idea that PMDD is a

Events per 100

Study Events Total observations Proportion (%) 95% CI
Gehlert_St-Louis_2009 3 208 ——— 1.4 [0.3;4.2]
Gehlert_Franklin-County_2009 3 324 ——F— 0.9 [0.2;2.7]
Gehlert_Chicago_2009 5 2560 ——+—— 2.0 [0.7; 4.6]
Gehlert_DeKalb-County_2009 3 464 —— 0.6 [0.1;1.9]
Qiao_2012 102 4715 . 3 2.2 [1.8;2.6]
Sveindottir_2000 2 83 2.4 [0.3;8.4]
Random effects model 6044 e 1.6 [1.0; 2.5]
Heterogeneity: 1% = 26%, t° = 0.0764, p = 0.24
2 4 6 8

Fig. 3. Forest plot of studies from community-based samples with confirmed diagnosis of PMDD.
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Western culture-bound syndrome, as others have suggested (Browne,
2015). Though it should be noted that all samples from Africa used
provisional diagnosis, so may be an overestimation of the true
prevalence.

There was very high heterogeneity (I2 = 99 %) when all studies were
included. Univariate meta-regression suggested that continent of sam-
ple, sample type, method of diagnosis, and risk of bias contributed to this
heterogeneity. A major limitation of this study is that only a small
number of samples (nsamples = 6), from three studies, could be included
in the meta-analysis of PMDD meeting full DSM criteria in community
settings. Although our pooled prevalence of these studies is precise with
low heterogeneity, it is based on a relatively small number of partici-
pants (Nparticipants = 6044). A further limitation is that four of the six
samples were derived from a single study (Gehlert et al., 2009), poten-
tially violating the independence assumption. However, as these four
samples were recruited from distinct geographical regions and varied in
terms of sample demographics, it is appropriate to consider these sam-
ples independent.

Future studies of PMDD should adhere to current DSM guidelines and
use prospective ratings over two menstrual cycles to confirm a diagnosis.
This is necessary to assess the presence or absence of the disorder and
thus to have accurate prevalence rates. Whether applying DSM-5 criteria
or ICD-11 criteria (neither of which requires impairment of functioning
if significant clinical distress is present) affects the prevalence rate of
PMDD should be answered by future prospective studies. While the
prospective method is considered the gold-standard for accurate diag-
nosis and is part of DSM criteria, it should be noted that not all patients
are able to complete symptom-ratings. This could be due to the severity
of their symptoms, co-morbid psychiatric disorders, lack of motivation,
or lack of literacy. Large studies of prospectively diagnosed PMDD have
also shown that more than a quarter of participants dropped-out before
providing symptom-ratings over two menstrual cycles or had data that
was not useable (Gehlert et al., 2009). This high dropout rate threatens
the ecological validity of prospective ratings. Therefore, developing a
diagnostic method that provides both a reliable diagnosis while mini-
mising burden to participants is sorely needed.

In conclusion, studies using DSM criteria for a confirmed diagnosis of
PMDD in community-based samples have a pooled point prevalence of
1.6 % of menstruating females. This is lower than has previously been
reported. It is likely an underestimation of the lifetime prevalence of
PMDD, but emphasises that at a given timepoint there is a minority of
women with symptomatic PMDD who would benefit from effective,
evidence-based treatment (RCOG, 2017).

Funding

TJR is supported by an MRC Clinical Research Training Fellowship,
MR/W015943/1. CAW is funded by the UK’s National Institute for
Health and Care Research (NIHR) as an Academic Clinical Lecturer. KMS
is supported by a fellowship from the German Research Foundation
(SCHM 3732/1-1, 470147139). TAEM is supported by grants from the
National Institute of Mental Health (RO1MH122446, RF1IMH120843).
The funders played no part in the collection, analysis or interpretation or
data; in the writing of the report; or in the decision to submit the article
for publication.

CRediT authorship contribution statement

Thomas J. Reilly: Conceptualization, Data curation, Formal anal-
ysis, Project administration, Writing — original draft, Writing — review &
editing. Siya Patel: Data curation, Formal analysis, Methodology,
Project administration, Writing — original draft. Ijeoma Unachukwu:
Data curation, Methodology, Project administration. Clare-Louise
Knox: Writing — review & editing. Claire A. Wilson: Methodology,
Writing — review & editing. Michael C. Craig: Supervision, Writing —
review & editing. Katja M. Schmalenberger: Supervision, Writing —

539

Journal of Affective Disorders 349 (2024) 534-540

review & editing. Tory A. Eisenlohr-Moul: Supervision, Writing — re-
view & editing. Alexis E. Cullen: Methodology, Supervision, Writing —
review & editing.

Declaration of competing interest
We declare no competing interests.
Data availability

The collected study-level data and R scripts for analyses are available
on request to the corresponding author.

Acknowledgements

We thank Dr. Eugenia Kravariti for comments on an earlier draft.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.jad.2024.01.066.

References

American Psychiatric Association, 1980. Diagnostic and Statistical Manual of Mental
Disorders (Third Edition — Revised): DSM-III-R.

American Psychiatric Association, 1994. Diagnostic and Statistical Manual of Mental
Disorders Fourth Edition: DSM-IV.

American Psychiatric Association, 2010. Diagnostic and Statistical Manual of Mental
Disorders Fourth Edition Text Revision.

American Psychiatric Association, 2013. DSM-5 diagnostic classification. In: Diagnostic
and Statistical Manual of Mental Disorders. https://doi.org/10.1176/appi.
books.9780890425596.x00diagnosticclassification.

Bosman, R.C., Albers, C.J., De Jong, J., Batalas, N., Aan Het Rot, M., 2018. No menstrual
cyclicity in mood and interpersonal behaviour in nine women with self-reported
premenstrual syndrome. Psychopathology. https://doi.org/10.1159/000489268.

Browne, T.K., 2015. Is premenstrual dysphoric disorder really a disorder? J. Bioeth. Inq.
12, 313-330. https://doi.org/10.1007/511673-014-9567-7.

Duko, B., Mekuriaw, B., Molla, A., Ayano, G., 2021. The prevalence of premenstrual
dysphoric disorder among adolescents in Ethiopia: a systematic review and meta-
analysis. Ir. J. Med. Sci. 190, 419-427. https://doi.org/10.1007/511845-020-02275-
7.

Dutta, A., Sharma, A., 2021. Prevalence of premenstrual syndrome and premenstrual
dysphoric disorder in India: a systematic review and meta-analysis. Heal. Promot.
Perspect. 11, 161-170. https://doi.org/10.34172/hpp.2021.20.

Eisenlohr-Moul, T.A., Girdler, S.S., Schmalenberger, K.M., Dawson, D.N., Surana, P.,
Johnson, J.L., Rubinow, D.R., 2017. Toward the reliable diagnosis of DSM-5
premenstrual dysphoric disorder: the Carolina premenstrual assessment scoring
system (C-PASS). Am. J. Psychiatry 174, 51-59. https://doi.org/10.1176/appi.
ajp.2016.15121510.

de la Gandara Martin, J., de Diego Herrero, E., 1996. Premenstrual dysphoric disorder:
an epidemiological study. Actas Luso Esp. Neurol. Psiquiatr. Cienc. Afines 24,
111-117.

Gehlert, S., Song, I.H., Chang, C.H., Hartlage, S.A., 2009. The prevalence of premenstrual
dysphoric disorder in a randomly selected group of urban and rural women. Psychol.
Med. https://doi.org/10.1017/5003329170800322X.

Hardie, E.A., 1997. Prevalence and predictors of cyclic and noncyclic affective change.
Psychol. Women Q. 21, 299-314. https://doi.org/10.1111/j.1471-6402.1997.
tb00114.x.

Hartlage, S.A., 2001. Differentiating premenstrual dysphoric disorder from premenstrual
exacerbations of other disorders: a methods dilemma. Clin. Psychol. Sci. Pract. 8,
242-253. https://doi.org/10.1093/clipsy/8.2.242.

Hoy, D., Brooks, P., Woolf, A., Blyth, F., March, L., Bain, C., Baker, P., Smith, E.,
Buchbinder, R., 2012. Assessing risk of bias in prevalence studies: modification of an
existing tool and evidence of interrater agreement. J. Clin. Epidemiol. 65, 934-939.
https://doi.org/10.1016/j.jclinepi.2011.11.014.

Moher, D., Liberati, A., Tetzlaff, J., Altman, D.G., Altman, D., Antes, G., Atkins, D.,
Barbour, V., Barrowman, N., Berlin, J.A., Clark, J., Clarke, M., Cook, D., D’Amico, R.,
Deeks, J.J., Devereaux, P.J., Dickersin, K., Egger, M., Ernst, E., Ggtzsche, P.C.,
Grimshaw, J., Guyatt, G., Higgins, J., Ioannidis, J.P.A., Kleijnen, J., Lang, T.,
Magrini, N., McNamee, D., Moja, L., Mulrow, C., Napoli, M., Oxman, A., Pham, B.,
Rennie, D., Sampson, M., Schulz, K.F., Shekelle, P.G., Tovey, D., Tugwell, P., 2009.
Preferred reporting items for systematic reviews and meta-analyses: the PRISMA
statement. PLoS Med. https://doi.org/10.1371/journal.pmed.1000097.

Offman, A., Kleinplatz, P., 2004. Does PMDD belong in the DSM? Challenging the
medicalization of women’s bodies. Can. J. Hum. Sex. 13, 17-27.

Prasad, D., Wollenhaupt-Aguiar, B., Kidd, K.N., De Azevedo Cardoso, T., Frey, B.N.,
2021. Suicidal risk in women with premenstrual syndrome and premenstrual


https://doi.org/10.1016/j.jad.2024.01.066
https://doi.org/10.1016/j.jad.2024.01.066
http://refhub.elsevier.com/S0165-0327(24)00076-4/rf0005
http://refhub.elsevier.com/S0165-0327(24)00076-4/rf0005
http://refhub.elsevier.com/S0165-0327(24)00076-4/rf0010
http://refhub.elsevier.com/S0165-0327(24)00076-4/rf0010
http://refhub.elsevier.com/S0165-0327(24)00076-4/rf0015
http://refhub.elsevier.com/S0165-0327(24)00076-4/rf0015
https://doi.org/10.1176/appi.books.9780890425596.x00diagnosticclassification
https://doi.org/10.1176/appi.books.9780890425596.x00diagnosticclassification
https://doi.org/10.1159/000489268
https://doi.org/10.1007/s11673-014-9567-7
https://doi.org/10.1007/s11845-020-02275-7
https://doi.org/10.1007/s11845-020-02275-7
https://doi.org/10.34172/hpp.2021.20
https://doi.org/10.1176/appi.ajp.2016.15121510
https://doi.org/10.1176/appi.ajp.2016.15121510
http://refhub.elsevier.com/S0165-0327(24)00076-4/rf0050
http://refhub.elsevier.com/S0165-0327(24)00076-4/rf0050
http://refhub.elsevier.com/S0165-0327(24)00076-4/rf0050
https://doi.org/10.1017/S003329170800322X
https://doi.org/10.1111/j.1471-6402.1997.tb00114.x
https://doi.org/10.1111/j.1471-6402.1997.tb00114.x
https://doi.org/10.1093/clipsy/8.2.242
https://doi.org/10.1016/j.jclinepi.2011.11.014
https://doi.org/10.1371/journal.pmed.1000097
http://refhub.elsevier.com/S0165-0327(24)00076-4/rf0080
http://refhub.elsevier.com/S0165-0327(24)00076-4/rf0080

T.J. Reilly et al.

dysphoric disorder: a systematic review and Meta-analysis. J. Women’s Heal. 30,
1693-1707. https://doi.org/10.1089/jwh.2021.0185.

R Core Team, 2021. R: A Language and Environment for Statistical Computing.

RCOG, 2017. Management of premenstrual syndrome: green-top guideline no. 48. BJOG
Int. J. Obstet. Gynaecol. 124, e73-e105. https://doi.org/10.1111/1471-
0528.14260.

Reed, G.M., First, M.B., Kogan, C.S., Hyman, S.E., Gureje, O., Gaebel, W., Maj, M.,
Stein, D.J., Maercker, A., Tyrer, P., Claudino, A., Garralda, E., Salvador-Carulla, L.,
Ray, R., Saunders, J.B., Dua, T., Poznyak, V., Medina-Mora, M.E., Pike, K.M., Ayuso-
Mateos, J.L., Kanba, S., Keeley, J.W., Khoury, B., Krasnov, V.N., Kulygina, M.,
Lovell, A.M., de Jesus Mari, J., Maruta, T., Matsumoto, C., Rebello, T.J., Roberts, M.
C., Robles, R., Sharan, P., Zhao, M., Jablensky, A., Udomratn, P., Rahimi-
Movaghar, A., Rydelius, P.A., Bahrer-Kohler, S., Watts, A.D., Saxena, S., 2019.
Innovations and changes in the ICD-11 classification of mental, behavioural and
neurodevelopmental disorders. World Psychiatry. https://doi.org/10.1002/
wps.20611.

Rubinow, D.R., Roy-Byrne, P., Hoban, M.C., Gold, P.W., Post, R.M., 1984. Prospective
assessment of menstrually related mood disorders. Am. J. Psychiatry 141, 684-686.

540

Journal of Affective Disorders 349 (2024) 534-540

di Scalea, T.L., Pearlstein, T., 2019. Premenstrual dysphoric disorder. Med. Clin. North
Am. 103, 613-628.

Schmalenberger, K.M., Eisenlohr-Moul, T.A., Surana, P., Rubinow, D.R., Girdler, S.S.,
2017. Predictors of premenstrual impairment among women undergoing prospective
assessment for premenstrual dysphoric disorder: a cycle-level analysis. Psychol. Med.
47, 1585-1596. https://doi.org/10.1017/50033291716003524.

Schwarzer, G., Chemaitelly, H., Abu-Raddad, L.J., Riicker, G., 2019. Seriously misleading
results using inverse of Freeman-Tukey double arcsine transformation in meta-
analysis of single proportions. Res. Synth. Methods 10, 476-483. https://doi.org/
10.1002/jrsm.1348.

Soares, C.N., Cohen, L.S., Otto, M.W., Harlow, B.L., 2001. Characteristics of women with
premenstrual dysphoric disorder (PMDD) who did or did not report history of
depression: a preliminary report from the Harvard study of moods and cycles.

J. Women’s Heal. Gender-based Med. 10, 873-878. https://doi.org/10.1089/
152460901753285778.

Yang, M., Wallenstein, G., Hagan, M., Guo, A., Chang, J., Kornstein, S., 2008. Burden of
premenstrual dysphoric disorder on health-related quality of life. J. Women’s Heal.
17, 113-121. https://doi.org/10.1089/jwh.2007.0417.


https://doi.org/10.1089/jwh.2021.0185
http://refhub.elsevier.com/S0165-0327(24)00076-4/rf0090
https://doi.org/10.1111/1471-0528.14260
https://doi.org/10.1111/1471-0528.14260
https://doi.org/10.1002/wps.20611
https://doi.org/10.1002/wps.20611
http://refhub.elsevier.com/S0165-0327(24)00076-4/rf0105
http://refhub.elsevier.com/S0165-0327(24)00076-4/rf0105
http://refhub.elsevier.com/S0165-0327(24)00076-4/rf0110
http://refhub.elsevier.com/S0165-0327(24)00076-4/rf0110
https://doi.org/10.1017/S0033291716003524
https://doi.org/10.1002/jrsm.1348
https://doi.org/10.1002/jrsm.1348
https://doi.org/10.1089/152460901753285778
https://doi.org/10.1089/152460901753285778
https://doi.org/10.1089/jwh.2007.0417

	The prevalence of premenstrual dysphoric disorder: Systematic review and meta-analysis
	1 Introduction
	2 Methods
	2.1 Search strategy and selection criteria
	2.2 Data analysis

	3 Results
	4 Discussion
	Funding
	CRediT authorship contribution statement
	Declaration of competing interest
	Data availability
	Acknowledgements
	Appendix A Supplementary data
	References


