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ABSTRACT

Background and purpose: A number of epidemiological studies have used retrospective rather than prospective as-
sessments to investigate the clinical features of premenstrual symptomatology. The present study investigated how and
to what extent the severity, variety, and frequency of premenstrual symptoms differ between retrospective and prospec-
tive assessments. The study also scrutinized common late-luteal symptoms, evaluated prospectively, among college
students with different degrees of premenstrual symptoms.

Methods: Fifty-five college students (mean age: 20.2 + 1.0 years) with regular menstrual cycles (29.3 + 2.7 days) com-
pleted the retrospective assessment and further participated in the prospective part of the study. In the prospective
assessments, subjects were examined on two separate occasions: once during the follicular phase and once during the
late-luteal phase. On the days of these trials, subjects rated their premenstrual experiences relative to 46 symptoms in
eight categories of the self-report Menstrual Distress Questionnaire (MDQ) to evaluate the prevalence and severity of pre-
menstrual symptoms. The study also evaluated basal body temperature, body mass index, and urinary concentrations
of ovarian hormones.

Results: The MDQ total scores in the retrospective trial were significantly greater compared with those recorded in the
prospective late-luteal trial (p < 0.001). The average value of the overestimation was 23.7 + 35.0%. However, nine of the
ten highest-scored symptoms were the same in the two trials. The prospective part of the study found that 85.5% of
the subjects had at least one premenstrual symptom. The subjects were divided into two groups based on severity of
premenstrual symptomatology experienced: the Premenstrual Molimina Group and the PMS Group. The prevalence rate
of PMS was 30.9%. The Premenstrual Molimina Group shared 14 common physical symptoms with the PMS Group,
regardless of severity. In contrast, the PMS group had more severe psychological and socio-behavioral symptoms than
the Premenstrual Molimina Group.

Conclusions: The present investigation indicates that women can accurately recall their major premenstrual symptoms,
but might retrospectively overestimate the severity of these symptoms compared with their prospective assessment. The
findings of the prospective part of the study further suggest that women with PMS suffer a variety of serious psycho-so-
cio-behavioral symptoms in addition to physical complaints, which could undermine their overall mind and body health.
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Menstruation, a natural physiological phenomenon, in-

cludes proliferation and desquamation of the uterine endome-
trium on a monthly, repetitive basis ['l. Regular menstrual cycles
offer a window into women’s overall reproductive health. A
majority of women from all cultures and socioeconomic levels,
however, experience regular recurrence of various symptoms
during the days prior to menstruation, with these symptoms
usually subsiding following menstruation. The symptomatol-
ogy alters behavior and well-being, and affects relationships
with family and friends, and at work. This enigmatic condition
appearing in the late-luteal phase is commonly known as pre-
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menstrual syndrome (PMS) 3. Symptoms and perceived dis-
comfort levels of PMS vary from woman to woman and range
from premenstrual molimina, considered within the normal
range of physiological changes, to a debilitating premenstrual
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dysphoric disorder (PMDD), which leads to significant func-
tional impairment, diminishes the affected woman’s quality of
life, and requires treatment >,

A number of population-based surveys on the epidemio-
logical prevalence of premenstrual complications have been
conducted worldwide. Although research designs and meth-
ods differ between surveys, the findings have been reasonably
congruent. They have shown that nearly 90% of women of
reproductive age experience at least one cyclical premenstru-
al symptom P-). Using American College of Obstetrics and
Gynecology criteria, approximately 20-40% of women were
found to have PMS B#19 A further subset, comprising 2-8%
of women, have severe, disabling premenstrual symptoms and
fulfill the strict PMDD diagnostic criteria B#1%. An assessment
of published reports suggests that the prevalence of clinically
significant premenstrual dysphoric symptoms is probably high-
er, with 13-18% of reproductive-age women found to have
dysphoric symptoms that cause distress and impairment. These
women may lack only one symptom to meet the criteria re-
quired for a PMDD diagnosis %"l

The Menstrual Distress Questionnaire (MDQ) is one of the
earliest validated tools used to assess premenstrual symptoms
(121, Various assessment tools, including paper-based question-
naires, web-based instruments, and smartphone applications,
have also been introduced "3 Some of these instruments
were developed to determine the presence or absence of PMS/
PMDD, or to evaluate the severity of symptoms using a Lik-
ert-type or visual-analog scale in a retrospective fashion, while
others measure daily symptoms prospectively.

Since the severity of PMS, along with other painful and/or
emotional states, is largely described subjectively, assessment
is greatly influenced by the individual’s perception, personality,
tolerance, and individual measure of what constitutes “severe”
(10351 Tn a retrospective assessment, a woman’s memory further
affects her evaluation of the premenstrual symptoms she be-
lieves she has experienced. To achieve a reliable diagnosis of
PMS/PMDD, the cyclicity of the symptoms is most accurately
determined by prospective daily documentation for at least two
menstrual cycles, given the interpersonal variability in symp-
toms between menstrual cycles. We should note, however, that
prospective recording is not always carried out in clinical prac-
tice or research settings (for various reasons, including, for ex-
ample, the risk of creating a burden for patients or subjects that
might result in limited adherence to the program); furthermore,
it is unrealistic for large epidemiological studies *'°. While
recognizing the pros and cons of both retrospective and pro-
spective assessments, researchers have established a methodol-
ogy including the use of psychometric tools to achieve the pur-
pose or to clarify the hypothesis of their PMS/PMDD research
projects. However, it remains unclear how and to what extent
the severity, variety, and frequency of premenstrual symptoms
differ between retrospective and prospective assessments.

The present authors conducted a series of investigations to
explore the etiopathogenesis of PMS/PMDD !'-8 and to de-
velop preventive health promotion programs to manage pre-
menstrual distress among women in the early reproductive-age
stage 2!, The authors’ 2019 retrospective epidemiological
study showed the prevalence of premenstrual symptoms and
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its related factors among college students /. As a secondary
and follow-up study, we conducted the present investigation
by additionally using a prospective experimental setting and
comparing premenstrual symptoms, which the college students
had recalled in the retrospective assessment, with symptoms
measured in the late-luteal phase in the same subject group.
The study further investigated whether the premenstrual sever-
ity the women actually experienced influenced the difference
between the two assessments. The authors, in addition, scru-
tinized common symptoms in the late-luteal phase among col-
lege students with different degrees of premenstrual symptoms.

Methods

The Institutional Review Board of Shitennoji University
approved the study protocol, including the retrospective and
prospective approaches. All study procedures complied with
the ethical standards of the Helsinki Declaration of the World
Medical Association. All subjects received an explanation of
the nature and purpose of this study. Before receiving any data
about the experiments, all subjects provided written informed
consent to participate in the study.

Study design and participants

Two hundred college students (mean age: 19.8 + 0.1 years),
who had responded to a campus advertisement, participated in
this PMS research project and completed the cross-sectional
study with a retrospective questionnaire assessment. In 2019,
the authors presented detailed information regarding the retro-
spective part of the PMS study in Biopsychosocial Medicine
i), In short, the subjects first underwent a brief face-to-face in-
terview and completed a standardized health questionnaire re-
garding medical history, medication, current health condition,
regularity of menstrual cycles, and lifestyle. Each subject then
filled out the self-report MDQ !"?! to retrospectively evaluate
the prevalence and severity of subjective symptoms and dis-
comfort experienced premenstrually /. Briefly, the MDQ ex-
plores 46 symptoms in eight categories: pain, concentration,
behavioral change, autonomic reactions, water retention, nega-
tive affect, arousal, and control. The subjects rated their experi-
ences of all 46 symptoms listed in the MDQ on a six-point scale
ranging from no experience of the symptom to experiencing its
most severe level. The total scores could, therefore, range from
a minimum of 46 points to a maximum 276 points.

None of the subjects had been clinically diagnosed with
gynecological problems, such as amenorrhea, dysmenorrhea,
and endometriosis. None of the women reported taking oral
contraceptives to control their menstrual cycles. No subjects
suffered from psychiatric disease, and none had been clinically
diagnosed with diabetes mellitus, hypertension, hyperlipidem-
ia, or other lifestyle-related diseases.

One hundred nineteen subjects agreed to further partici-
pate in the prospective part of the study after the retrospective
assessment (Figure 1). In the prospective study, subjects were
examined on two separate occasions: once during the follicular
phase (the fifth to the eleventh day from the first day of men-
struation) and once during the late-luteal phase (within seven
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days before the next menstruation), according to the authors’
previous studies '8 On the basis of the subjects’ self-re-
ported regular menstrual cycles, we determined the cycle phase
during the experiments by the onset of menstruation, together
with oral temperature (MC-172L, Omron, Kyoto, Japan) and
concentrations of ovarian hormones, estrone, and pregnanedi-
ol-3-glucuronide (PdG), in a urine sample, taken early in the
morning. Both estrone and PdG were indexed to creatinine
(Cr) excretion "*'82%1 Considering subjects’ menstrual cycles
and availability to participate in this research project, the order
of testing was randomized: 59 subjects were allocated to the
investigation in the follicular phase followed by the late-lute-
al phase. The remainder of the subjects were tested in reverse
order (Figure 1).

Figure 1 Flow diagram of participants from recruitment through completion.

Retrospective premenstrual symptoms and prospective late-luteal symptoms

On the days of the follicular and late-luteal trials, subjects
came to the laboratory between 8:00 and 12:00. Height and
body weight of each subject were measured to calculate body
mass index (BMI) as body weight divided by height squared.
Subjects then filled out the MDQ to evaluate the prevalence
and severity of follicular and late-luteal symptoms.

Statistical analysis

All descriptive and inferential statistical analyses were per-
formed using a commercial software package (IBM SPSS
Statistics Version 25; IBM Corp., Armonk, NY, USA). In-
ternal consistency of the MDQ was evaluated by calculating
Chronbach’s alpha coefficients. Paired t-test was performed
to compare MDQ total scores in retrospective and prospective

Assessed for eligibility (n=200)
Completed the retrospective study

Agreed to participate in the prospective
study (n=119)

—>

Excluded (n=81)
* Not available to participate in the follow-up
prospective research project (n=81)

Excluded (n=6)
o Withdrew consent to the prospective study
(n=6)

Allocated to the investigation in the
follicular phase (n=59)
e Participated in the follicular trial (n=59)

Allocated to the investigation in the

late-luteal phase (n=59)

e Participated in the late-luteal trial (n=45)

e Cancelled the late-luteal trial (n=6)

¢ Not available to attend the late-luteal trial
due to menstrual irregularity, including
shortened (n=3) and extended menstrual
duration (n=5)

Excluded (n=11)

e Missing data in the
follicular MDQ (n=1)
e Data taken on Day 12

or Day 13 after
menstruation (n=10)

h

Analyzed (n = 34)

..

2" jnvestigation J,

Allocated to the investigation in the

late-luteal phase (n=54)

e Participated in the late-luteal trial (n=48)

e Unable to manage schedule to attend
the late-luteal trial (n=5)

e Cancelled the late-luteal trial (n=1)

Allocated to the investigation in the
follicular phase (n=48)

e Participated in the follicular trial (n=42)
e Cancelled the follicular trial (n=6)

Excluded (n=21)

o Menstrual irregularity,
including shortened (n=6)
and extended menstrual
duration (n=9)

e Data taken 8 (n=2), 9 (n=2)
or 10 days (n=2) before
menstruation

Analyzed (n = 21)
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late-luteal trials. The effects of “group” and “menstrual phase”,
and their interaction, were evaluated using two-way analysis
of variance (ANOVA) to investigate the influence of these two
factors on clinical characteristics of subjects and on the MDQ
sub-scores. Two-way ANOVA was also performed to explore
the effects of “trial” and “group” on MDQ total scores. Un-
paired t-test was utilized to compare the rate of change in MDQ
total scores between retrospective and prospective late-luteal
trials between two groups — Premenstrual Molimina Group
and PMS Group. Pearson’s chi-square test and Fisher’s exact
test were performed to compare the prevalence of premenstru-
al symptoms between the two groups. Values are reported as
means + standard deviations. Statistical tests were two-sided,
and p < 0.05 was adopted as the level of significance.

Results

Figure 1 shows the flow of participants from recruitment
through completion of the present study. Although 119 subjects
agreed to participate in the prospective part of the study, six
withdrew their consent and six did not attend the late-luteal
trial in the first investigation. The authors excluded 52 subjects
in the second stage of the prospective study for several rea-
sons, including menstrual irregularity, unexpected changes in
schedules, and missing data on the MDQ. This study, therefore,
analyzed data taken from 55 participants (mean age: 20.2 + 1.0
years) with regular menstrual cycles (29.3 + 2.7 days), who
completed two trials in the prospective study after the retro-
spective assessment.

The values of the Cronbach’s alpha coefficient for the
MDAQ in the retrospective, prospective follicular, and prospec-
tive late-luteal trials were 0.95, 0.87, and 0.93, respectively.
The MDAQ total scores in the retrospective trial (88.3 + 29.2)
were significantly higher as compared to those in the prospec-
tive late-luteal trial (72.7 £ 19.3) [mean difference: 15.7, 95%
confidence interval (CI) 9.1 to 22.3, p < 0.001]. The average

value of the overestimation — the difference in the MDQ total
scores between the two trials — was 23.7 £ 35.0%. Nine of
the ten highest scoring symptoms were common between the
two trials, regardless of severity. The exceptions were the items
“general aches and pains” in the retrospective trial and “muscle
stiffness” in the late-luteal trial (Table 1).

The MDQ total scores in the retrospective trial varied
among subjects, ranging from 49 to 150. In other words, re-
gardless of severity, the 55 subjects believed they experienced
at least one symptom in the premenstrual phase. As Table 2
shows, however, two subjects showed no change in MDQ total
scores between the follicular and late-luteal phases in the pro-
spective study. In addition, in six subjects, MDQ total scores
even decreased in the late-luteal phase compared with the folli-
cular phase. Among the remaining subjects, the rate of increase
in MDQ total scores from the follicular to the late-luteal phase
ranged from 1.6 to 111.1%.

The authors excluded the eight subjects mentioned above
to scrutinize to what extent the severity of PMS (the increase
of MDQ total scores from the follicular to the late-luteal phase)
influenced overestimation of retrospective premenstrual symp-
toms, and also to explore which symptoms were more severe
in the late-luteal phase. We then divided the 47 subjects into
two groups — Premenstrual Molimina Group and PMS Group
— in line with US National Institutes of Mental Health diag-
nostic guidelines together with our previous studies 7181, and
also including the quantification of premenstrual severity (a
30% increase in the intensity of prospectively measured symp-
toms from the follicular phase to the late-luteal phase) to de-
fine PMS. As additional reference data, the authors provide the
following information. In a series of investigations, we have
found a significant increase in sympathetic nerve activity and
a decrease in parasympathetic nerve activity in the late-luteal
phase when premenstrual symptomatology was substantially
increased (>30%) as compared with the symptom-free follicu-
lar phase ['¢-18],

Table 3 shows the clinical characteristics of the subjects in

Table 1 Ten top-ranked MDQ sub-scores in retrospective and prospective late-luteal trials among 55 subjects.

RETROSPECTIVE TRIAL PROSPECTIVE LATE-LUTEAL TRIAL

RANK SYMPTOMS MEAN = SD RANK SYMPTOMS MEAN = SD
1 Skin disorders 3.31+1.64 1 Fatigue 2.73+£1.27
2 Irritability 3.16 + 1.51 2 Skin disorders 2.64+£1.22
3 Mood swings 3.00 = 1.51 3 Weight gain 242 +124
4 Fatigue 2.87 +1.29 4 Muscle Stiffness* 238 +£1.33
5 General aches and pains* 2.80 +1.43 5 Mood swings 215+1.18
6 Painful breasts 2.75+1.49 6 Irritability 2.07 £1.23
7 Lowered school or work performance 2.71 £ 1.47 7 Lowered school or work performance 1.89 +0.88
8 Weight gain 2.62 £1.47 8 Swelling 1.82 +1.06
9 Swelling 2.55 + 1.51 9 Restlessness 1.82+0.98
10 Restlessness 245141 10 Painful breasts 1.80 £ 1.31

MDQ: Menstrual Distress Questionnaire; Values given as means =+ standard deviation; *Not common between the retrospective and prospective late-luteal trials

34

Gynecological and Reproductive Endocrinology and Metabolism 2021; 2(1):31-41




Table 2 Rate of increase in MDQ total scores from follicular to late-luteal
phase (n = 55).

RATE OF INCREASE NUMBER OF SUBJECTS CATEGORIZATION

-321t0-1.4% 6

Non-PMS
0% 2
> 10% 8

Premenstrual

<10to>20% 15 Molimina
<20to>30% 7
<30 to > 50% 10

PMS
<50% 7
MDQ: Menstrual Distress Questionnaire; PMS: premenstrual syndrome

the Premenstrual Molimina Group and the PMS Group in the
follicular and the late-luteal phases. Body weight, BMI, ba-
sal body temperature, and concentration of estrone and PdG
in urine were significantly elevated from the follicular to the
late-luteal phase in both groups. Statistical analysis with ANO-
VA revealed no significant effect of group or interaction effect
(group x menstrual phase) on these clinical characteristics.
Two-way ANOVA revealed that the MDQ total scores in
the retrospective trial were significantly greater than those re-
corded in the prospective late-luteal trial both in the Premen-
strual Molimina Group (retrospective: 79.2 + 24 .4, prospective
late-luteal: 65.0 + 13.4) and in the PMS Group (retrospective:
103.8 +28.4, prospective late-luteal: 92.1 + 17.9) [phase effect:
F(1,45) = 14.70, p < 0.001; group effect: F(1,45) = 22.33, p
< 0.001; interaction: F(1,45) = 0.14, p = 0.710]. The authors
also found no significant difference in the rate of change in
MDAQ total scores between the retrospective and the prospec-

Retrospective premenstrual symptoms and prospective late-luteal symptoms

tive late-luteal trials between the two groups [Premenstrual
Molimina Group 22.6 + 30.6 %, PMS Group: 142 + 274 %,
mean difference 8.4,95% CI -9.6 to 26.4, p = 0.352]. The aver-
age value of the overestimation — the difference in the MDQ
total scores between the two trials, among 47 subjects — was
195+294 %.

Table 4 shows the results of ANOVA investigation of the
effects of menstrual phase and group and its interaction on 46
sub-scores of the MDQ in the prospective study. On the ba-
sis of these results, Table 5 lists symptoms which significant-
ly increased from the follicular to the late-luteal phase. In the
Premenstrual Molimina Group, the sub-scores of 19 symptoms
(14 physical, 1 psychological, and 4 socio-behavioral) were
significantly higher in the late-luteal phase as opposed to the
follicular phase. The PMS group had more symptoms — 38
in total: 15 physical, 8 psychological, and 15 socio-behavioral
— with significantly higher sub-scores in the late-luteal phase
compared with the follicular phase.

We further scrutinized the differences in premenstrual
symptoms evaluated in the prospective late-luteal trial between
the Premenstrual Molimina Group and the PMS Group. As Ta-
ble 6 demonstrates, the PMS Group had a greater prevalence of
“moderate”, “severe”, or “extremely severe” physical (fatigue)
and psycho-socio-behavioral symptoms (forgetfulness, confu-
sion, lowered judgement, lowered school or work performance,
decreased efficiency, loneliness, anxiety, irritability, and mood
swings) on the MDQ scale, compared with the Premenstrual
Molimina Group. Statistical analysis further revealed that the
PMS Group had the higher prevalence of “severe” or “ex-
tremely severe” emotional symptoms, including irritability and
mood swings. Analysis additionally found no significant differ-
ence in the prevalence of the other 36 symptoms between the
two groups.

Table 3 Clinical characteristics of subjects in follicular and late luteal phase (n = 47).

PREMENSTRUAL MOLIMINA
GROUP (N=30) PMS GROUP (N=17)
FOLLICULAR | LATE-LUTEAL | FOLLICULAR | LATE-LUTEAL ANOVA
Phase effect: F(1,45) = 1091.26, p < 0.001
Days of measurements (days) 9.0+14 27.2 3.1 91+17 26.3+3.7 Group effect: F(1,45) = 0.64, p = 0.427
Interaction: F(1,45) = 0.81, p = 0.373
Phase effect: F(1,45) = 13.09, p = 0.001
Weight (kg) 50.7+45 51.1+44 51.2+7.1 51.6+7.0 Group effect: F(1,45) = 0.09, p = 0.772
Interaction: F(1,45) = 0.09, p = 0.761
Phase effect: F(1,45) = 13.29, p = 0.001
Body Mass Index (kg/m?) 199+1.9 20.1+1.9 19.7 £1.7 199+1.6 Group effect: F(1,45) = 0.10, p = 0.754
Interaction: F(1,45) = 0.11, p = 0.746
Phase effect: F(1,45) = 47.09, p < 0.001
Basal body temperature (°C) 36.22 £0.18 36.51 + 0.21 36.24 £ 0.22 36.46 £ 0.16 Group effect: F(1,45) = 0.15, p = 0.698
Interaction: F(1,45) = 1.01, p = 0.321
Phase effect: F(1,45) = 30.63, p < 0.001
Estrone conjugates (ng/ml Cr) 11.0+£ 3.8 23.4+104 12277 23.1+18.8 Group effect: F(1,45) = 0.03, p = 0.860
Interaction: F(1,45) = 0.13,p = 0.723
Phase effect: F(1,45) = 80.01, p < 0.001
Pregnanediol-3-glucuronide (ug/ml Cr) 0.76 £ 0.44 3.39+1.39 1.18 +£0.95 3.16 £2.09 Group effect: F(1,45) = 0.11,p = 0.739
Interaction: F(1,45) = 1.52, p = 0.224
Values given as means + standard deviation; ANOVA: analysis of variance; PMS: premenstrual syndrome; Cr: creatinine

Gynecological and Reproductive Endocrinology and Metabolism 2021; 2(1):31-41

35



Matsumoto T et al

Table 4 Effects of menstrual phases and groups on symptoms in prospective follicular and late-luteal trials (n = 47).

PREMENSTRUAL MOLIMINA

GROUP (N=30) PMS GROUP (N=17)

FOLLICULAR | LATE-LUTEAL | FOLLICULAR | LATE-LUTEAL ANOVA

Phase effect: F(1,45) = 10.70, p = 0.002
Muscle Stiffness 1.93+1.36 243 £1.41 1.88 +1.17 271 £1.31 Group effect: F(1,45) = 0.10, p= 0.754
Interaction: F(1,45) = 0.64, p=0.428

Phase effect: F(1,45) = 26.74, p < 0.001
General aches and pains 1.00 = 0.00 1.47 +0.82 1.06 = 0.24 1.94 £0.97 Group effect: F(1,45) = 3.71, p = 0.061
Interaction: F(1,45) = 2.54, p=0.118

Phase effect: F(1,45) = 7.58, p = 0.008
Headache 1.23 +0.68 1.47 +0.78 1.12+0.49 1.71 £0.99 Group effect: F(1,45) = 0.13, p=0.719
Interaction: F(1,45) = 1.41, p=0.241

Phase effect: F(1,45) = 10.16, p = 0.003
Backache 1.20 = 0.61 1.50 = 0.82 1.41 +0.62 1.88 +0.99 Group effect: F(1,45) = 2.73, p=0.139
Interaction: F(1,45) = 0.50, p = 0.484

Phase effect: F(1,45) = 43.25, p < 0.001
Fatigue 1.90 £ 0.92 2.47 +1.22¢ 1.88 £0.93 3.41 +£1.282¢ Group effect: F(1,45) = 2.52, p=0.119
Interaction: F(1,45) = 9.12, p = 0.004

Phase effect: F(1,45)
Cramps 1.03+£0.18 1.03+0.18 1.00 = 0.00 1.00 = 0.00 Group effect: F(1,45)
Interaction: F(1,45)

0.00, p = 1.000
1.16, p = 0.287
0.00, p = 1.000

Phase effect: F(1,45) = 5.45, p = 0.024
Insomnia 1.23 +0.57 1.40 £0.72 1.47 = 0.71 1.94 +0.97 Group effect: F(1,45) = 5.01, p=0.030
Interaction: F(1,45) = 1.24, p=0.272

Phase effect: F(1,45) = 10.25, p = 0.003
Forgetfulness 1.23+0.43 1.30 = 0.60 1.24 + 0.56 2.00 = 1.123¢ Group effect: F(1,45) = 4.96, p = 0.031
Interaction: F(1,45) = 7.23, p=0.010

Phase effect: F(1,45) = 13.04, p = 0.001
Confusion 1.13+£0.57 1.10 £ 0.31 1.12+0.33 2.12 +1.50%¢ Group effect: F(1,45) = 7.61, p= 0.008
Interaction: F(1,45) = 14.91, p < 0.001

Phase effect: F(1,45) = 46.01, p < 0.001
Lowered judgement 1.07 +£0.25 1.27 +0.45 112 +0.33 2.35 +1.00%¢ Group effect: F(1,45) = 21.85, p < 0.001
Interaction: F(1,45) = 23.94, p < 0.001

Phase effect: F(1,45) = 22.40, p < 0.001
Difficulty concentrating 1.13+0.35 1.37 £ 0.62 1.12+0.33 2.00 + 0.79¢ Group effect: F(1,45) = 7.37, p = 0.009
Interaction: F(1,45) = 7.58, p = 0.008

Phase effect: F(1,45) = 17.91, p < 0.001
Distractible 1.13+£0.35 1.30 £ 0.53 1.29 +0.47 1.94 + 0.56%¢ Group effect: F(1,45) = 14.00, p < 0.001
Interaction: F(1,45) = 6.24, p=0.016

Phase effect: F(1,45) = 7.89, p = 0.007
Accidents 1.00 = 0.00 1.13+0.35 1.06 = 0.24 1.24 + 0.56 Group effect: F(1,45) = 0.97, p= 0.330
Interaction: F(1,45) = 0.15, p = 0.697

Phase effect: F(1,45) = 23.29, p < 0.001
Lowered motor coordination 1.00 + 0.00 1.03+0.18 1.06 + 0.24 2.00 = 1.002¢ Group effect: F(1,45) = 32.28, p < 0.001
Interaction: F(1,45) = 20.22, p < 0.001

Phase effect: F(1,45) = 50.64, p < 0.001
Lowered school or work performance 117 = 0.46 1.50 = 0.68° 1.41 = 0.62 2.65 = 0.79%¢ Group effect: F(1,45) = 19.88, p < 0.001
Interaction: F(1,45) = 16.74, p < 0.001

Phase effect: F(1,45) = 18.25, p < 0.001
Take naps; stay in bed 1.17 £ 0.46 1.57 £ 0.97 1.41+0.71 212117 Group effect: F(1,45) = 3.29, p=0.076
Interaction: F(1,45) = 1.40, p = 0.244

Phase effect: F(1,45) = 11.05, p = 0.002
Stay at home 1.07 +£0.25 1.40 = 0.89 1.35+0.70 1.88 +1.17 Group effect: F(1,45) = 3.77, p= 0.058
Interaction: F(1,45) = 0.57, p = 0.454

Phase effect: F(1,45) = 13.75, p = 0.001
Avoid social activities 1.03+£0.18 1.13+0.43 1.12+0.33 1.71 £ 0.922¢ Group effect: F(1,45) = 7.91, p=0.007
Interaction: F(1,45) = 6.92, p=0.012
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PREMENSTRUAL MOLIMINA
GROUP (N=30)

PMS GROUP (N=17)

FOLLICULAR

LATE-LUTEAL

FOLLICULAR | LATE-LUTEAL

ANOVA

Decreased efficiency

1.17 £ 0.59

1.18 +0.53

1.33 + 0.61 212 £1.17%¢

Phase effect: F(1,45) = 22.11, p < 0.001
Group effect: F(1,45) = 4.59, p = 0.038
Interaction: F(1,45) = 10.81, p = 0.002

Dizziness, faintness

1.13 +0.43

1.17 = 0.46

1.18 £ 0.39 1.41+0.80

2.20, p=0.145
1.25, p= 0.269
1.24, p=0.271

Phase effect: F(1,45)
Group effect: F(1,45)
Interaction: F(1,45)

Cold sweat

1.03+0.18

1.06 + 0.24

1.00 = 0.00 1.12+0.33

Phase effect: F(1,45)
Group effect: F(1,45)
Interaction: F(1,45)

0.08, p=0.777
2.91, p=0.095
1.06, p = 0.308

Nausea, vomiting

1.07 £0.25

112 +0.33

1.13+0.43 1.29 £ 0.85

1.57, p=0.216
0.96, p=0.334
0.32, p=0.574

Phase effect: F(1,45)
Group effect: F(1,45)
Interaction: F(1,45)

Hot flashes

1.07 £ 0.25

1.13+0.43

1.00 = 0.00 159 +1.12¢

Phase effect: F(1,45) = 9.53, p = 0.003
Group effect: F(1,45) = 2.24, p=0.142
Interaction: F(1,45) = 6.04, p=0.018

Weight gain

1.40 £ 0.77

224120

217 £1.34 288111

Phase effect: F(1,45) = 15.93, p < 0.001
Group effect: F(1,45) = 7.20, p=0.010
Interaction: F(1,45) = 0.11, p=0.737

Skin disorders

2.07 +1.01

2.57 £1.19°

1.71 = 0.59 318 +1.29°

Phase effect: F(1,45) = 35.29, p < 0.001
Group effect: F(1,45) = 0.20, p = 0.658
Interaction: F(1,45) = 8.56, p = 0.005

Painful breasts

1.00 = 0.00

1.77 +1.22

1.06 = 0.24 212 +1.62

Phase effect: F(1,45) = 19.77, p < 0.001
Group effect: F(1,45) = 0.91, p=0.344
Interaction: F(1,45) = 0.51, p = 0.480

Swelling

1.40 = 0.86

1.77 +0.94

1.59 +1.06 2.12+1.36

Phase effect: F(1,45) = 13.43, p = 0.001
Group effect: F(1,45) = 0.89, p = 0.351
Interaction: F(1,45) = 0.44, p = 0.509

Crying

1.17 +0.75

1.27 +0.83

1.29+0.85 2.41 +1.66*

Phase effect: F(1,45) = 9.99, p = 0.003
Group effect: F(1,45) =7.13, p=0.011
Interaction: F(1,45) = 6.98, p=0.011

Loneliness

1.13+0.43

1.23 +0.50

1.35+0.79 2.24 = 1.39¢

Phase effect: F(1,45) = 14.51, p < 0.001
Group effect: F(1,45) = 9.70, p = 0.003
Interaction: F(1,45) = 9.21, p = 0.004

Anxiety

1.20 £ 0.48

1.33 + 0.66

159 +0.71° | 2.76 +1.15%

Phase effect: F(1,45) = 26.23, p < 0.001
Group effect: F(1,45) = 24.74, p < 0.001
Interaction: F(1,45) = 16.64, p < 0.001

=

Restlessness

1.23 +0.63

1.43 +0.77°

1.24 £ 0.44 2.47 £1.13%¢

Phase effect: F(1,45) = 56.33, p < 0.001
Group effect: F(1,45) = 6.12, p=0.017
Interaction: F(1,45) = 29.31, p < 0.001

Irritability

1.33+0.71

1.63+0.72

1.06 = 0.24 3.12 = 1.54%¢

Phase effect: F(1,45) = 45.86, p < 0.001
Group effect: F(1,45) = 9.23, p = 0.004
Interaction: F(1,45) = 25.50, p < 0.001

Mood swings

1.37 £ 0.56

1.73+0.87

1.82£0.95" | 3.24 +1.15%

Phase effect: F(1,45) = 31.46, p < 0.001
Group effect: F(1,45) = 22.40, p < 0.001
Interaction: F(1,45) = 10.87, p = 0.002

Depression

1.10 = 0.31

1.20 + 0.55

124 +0.75 1.82+1.19

Phase effect: F(1,45) = 7.51, p= 0.009
Group effect: F(1,45) = 5.09, p = 0.029
Interaction: F(1,45) = 3.78, p = 0.058

Tension

1.10 + 0.40

113+0.35

1.12+0.33 1.71 £ 0.85%¢

Phase effect: F(1,45) = 12.51, p = 0.001
Group effect: F(1,45) = 6.11, p=0.017
Interaction: F(1,45) = 9.97, p=0.003

Affectionate

1.57 +1.07

1.47 £1.01

1.71 +0.99 218+x1.24

Phase effect: F(1,45) = 1.64, p = 0.207
Group effect: F(1,45) = 2.14, p=0.151
Interaction: F(1,45) = 3.88, p = 0.055
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PREMENSTRUAL MOLIMINA
GROUP (N=30) PMS GROUP (N=17)
FOLLICULAR | LATE-LUTEAL | FOLLICULAR | LATE-LUTEAL ANOVA
Phase effect: F(1,45) = 3.76 p= 0.059
Orderliness 1.57 +0.94 1.63+1.13 1.53+0.72 2.06 +0.97 Group effect: F(1,45) = 0.59, p = 0.447
Interaction: F(1,45) = 2.27, p=0.139
Phase effect: F(1,45) = 13.39, p < 0.001
Excitement 1.27 + 0.69 1.23 +0.50 1.06 + 0.24 1.76 = 0.90%¢ Group effect: F(1,45) = 0.95, p = 0.336
Interaction: F(1,45) = 16.18, p < 0.001
Phase effect: F(1,45) = 2.03, p= 0.161
Feeling of well-being 1.53+0.97 1.47 +0.90 1.41 £ 0.62 1.76 £ 0.752 Group effect: F(1,45) = 0.14, p=0.715
Interaction: F(1,45) = 4.35, p = 0.043
Phase effect: F(1,45) = 0.34, p = 0.561
Bursts of energy, activity 1.60 +1.10 1.33 = 0.66 1.41 +0.62 1.82 £ 0.812¢ Group effect: F(1,45) = 0.45, p = 0.506
Interaction: F(1,45) = 7.50, p = 0.009
Phase effect: F(1,45) = 5.67, p = 0.022
Feeling of suffocation 1.00 + 0.00 1.13+0.43 1.18 +0.53 1.59 +1.00 Group effect: F(1,45) = 7.34, p=0.010
Interaction: F(1,45) = 1.48, p=0.230
Phase effect: F(1,45) = 5.85, p = 0.020
Chest pains 1.00 + 0.00 1.03+0.18 1.06 + 0.24 1.29 +0.59 Group effect: F(1,45) = 5.64, p = 0.022
Interaction: F(1,45) = 3.31, p=0.076
Phase effect: F(1,45) = 0.52, p = 0.473
Ringing in the ears 1.13+£0.43 1.17 £ 0.46 1.12+£0.33 1.18 £ 0.53 Group effect: F(1,45) = 0.00, p = 0.980
Interaction: F(1,45) = 0.04, p = 0.842
Phase effect: F(1,45) = 7.08, p=0.011
Heart pounding 1.03+0.18 1.13+0.35 112 +0.33 1.35 + 0.61 Group effect: F(1,45) = 2.75, p=0.104
Interaction: F(1,45) = 1.15, p = 0.289
Phase effect: F(1,45) = 0.56, p = 0.458
Numbness, tingling 1.00 + 0.00 1.03+0.18 1.00 = 0.00 1.00 + 0.00 Group effect: F(1,45) = 0.56, p = 0.458
Interaction: F(1,45) = 0.56, p = 0.458
Phase effect: F(1,45) = 6.98, p=0.011
Blind spots, fuzzy vision 1.30 + 0.54 1.47 +0.82 1.47 +1.01 1.94+1.14 Group effect: F(1,45) = 2.00, p=0.164
Interaction: F(1,45) = 1.59, p=0.214
PMS: premenstrual syndrome; Two way ANOVA (analysis of variance) with Bonferroni multiple comparison test; Values given as means + standard deviation; 2 Significantly different between
the follicular and late-luteal phases in each group (p < 0.05); ® Significantly different between groups in the follicular phase (p < 0.05); ® Significantly different between groups in the late-luteal
phase (p < 0.05)

Discussion

A number of epidemiological studies have used retrospec-
tive rather than prospective recordings to investigate the clin-
ical features, prevalence, variety, and severity of symptoms of
PMS — a cacophony of manifestations involving the mind and
body B2 A retrospective assessment tool is effective to
make a preliminary diagnosis or conduct a large-scale field sur-
vey of PMS. Given memory bias, however, the accuracy level
may be lower, unless retrospective recording is performed on
day one of menstruation "*?*. Taking these facts into consid-
eration, the authors investigated how and to what extent pre-
menstrual symptoms, which the college students had recalled
in the retrospective assessment, differed from late-luteal symp-
toms that they reported prospectively. The present study found
that nine of the top ten symptoms were common in both trials.
However, the MDQ total scores, as an index of severity of the
premenstrual symptom complex, was significantly greater in
the retrospective trial than in the prospective late-luteal trial.

On the basis of the severity of the premenstrual symptoms
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experienced by the women, we further divided the subjects into
two groups — Premenstrual Molimina Group and PMS Group
— and found no difference in the degree of retrospective over-
estimation between the two. These findings indicate that wom-
en could, in general, recall their major premenstrual symptoms,
but might overestimate (approximately 20% increase) the se-
verity of these symptoms retrospectively.

In the prospective part of the study, the authors measured
the scores of 46 symptoms on the MDQ in the follicular and
late-luteal phases, following the methodology used in our pre-
vious menstrual-cycle studies [''82%, We further calculated be-
tween-phase percentage change as an index of actual premen-
strual severity, by subtracting the follicular from the late-luteal
MDAQ total scores, then dividing the value by the follicular
score and multiplying by 100. Forty-seven of the 55 subjects,
representing 85.5% of the sample, had at least one premenstru-
al symptom, regardless of severity. Based on the referential
standard for PMS, a greater than 30% increase in the symptom
scores from the follicular phase to the late luteal phase *!1!, we
assigned 17 subjects to the PMS Group, and thus had a 30.9%
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prevalence rate of PMS. Despite the small size of this study, the
prevalence rate of premenstrual symptoms we found was rea-
sonably consistent with prior epidemiological research 17101,

More than 200 symptoms relating to PMS have been re-
ported over the last 50 years, falling in three main domains
— physical, psychological, and socio-behavioral >*#. The top
ten late-luteal symptoms among the participants in this study
were: fatigue, skin disorders, weight gain, muscle stiffness,
mood swings, irritability, lowered school or work performance,
swelling, restlessness, and breast pain. Our results agree with
those reported in earlier studies conducted in different coun-
tries, which indicate that regardless of ethnicity, women in their
late teens and early twenties frequently experience such pre-
menstrual complications --102527],

As for the group comparison, the present study showed that
the variety as well as the severity of symptoms were apparently
greater in the PMS Group than in the Premenstrual Molimi-
na Group. With the exception of “hot flashes,” the two groups
experienced 14 common physical symptoms, irrespective of
severity, as Table 5 indicates. In contrast, the PMS group had
more severe psychological and socio-behavioral symptoms
than the Premenstrual Molimina Group. The authors deem it
plausible that, in addition to physical complaints, more seri-
ous psycho-socio-behavioral PMS symptoms could undermine
overall mind and body health, and ultimately, diminish a wom-
an’s quality of life. In fact, a series of investigations by the
authors showed that women with PMS experienced autonomic
imbalance — a significant late-luteal increase in sympathetic
nerve activity and a decrease in parasympathetic nerve activ-
ity 1181, Moreover, our 2019 epidemiological study showed
a negative association between the intensity of premenstrual
symptomatology and subjective perceptions of health ©'. For
women in the earlier reproductive-life stage, premenstrual
symptoms can impair academic performance ©*>?%, Further-
more, the symptomatology renders women more vulnerable
to negative health outcomes in later years, such as postpartum
depression *. The present study further suggests the need to
develop an accurate, convenient, and, if possible, real-time
PMS self-monitoring system. Health education programs deal-
ing with the effects of ovarian hormones and menstrual cycles
on biopsychosocial aspects of women’s lives and health could
further assist in understanding this universal physiological phe-
nomenon. Such programs could help college students to pre-
dict potential menstruation-related problems, to manage daily,
academic, and/or social lives, and finally, to promote overall
reproductive health 522,

The following limitations of the present study deserve
mention. First, the prospective part of the study was conducted
after completing the retrospective assessment. The severity of
prospective late-luteal symptoms was significantly lower than
that of retrospectively evaluated premenstrual symptoms. The
authors cannot deny that the results of the prospective trial
could be influenced by possible bias due to “learning” effects
from the retrospective trial. Second, in the prospective part of
the study, we examined subjects on two separate occasions:
once during the follicular phase and once during the late-lu-
teal phase. Since the severity of premenstrual symptoms can
fluctuate even within the seven days before the next menstrua-
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Table 5 Symptoms significantly increased in late-luteal phase (n=47).

PREMENSTRUAL

MOLIMINA GROUP (N=30) AL L)

Physical symptoms

Muscle stiffness Muscle stiffness

General aches and pains General aches and pains

Headache Headache
Backache Backache
Fatigue Fatigue
Insomnia Insomnia
Weight gain Weight gain

Skin disorders Skin disorders

Painful breasts Painful breasts

Swelling Swelling

Feeling of suffocation Feeling of suffocation

Chest pains Chest pains

Heart pounding Heart pounding

Blind spots, fuzzy vision Blind spots, fuzzy vision

Hot flashes

Psychological symptoms

Depression Depression

Crying

Loneliness

Anxiety

Restlessness

Irritability

Mood swings

Tension

Socio-behavioral symptoms

Accidents Accidents

Lowered school or work performance | Lowered school or work performance

Take naps; stay in bed Take naps; stay in bed

Stay at home Stay at home

Forgetfulness

Confusion

Lowered judgement

Difficulty concentrating

Distractible

Lowered motor coordination

Avoid social activities

Decreased efficiency

Excitement

Feeling of well-being

Bursts of energy, activity
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Table 6 Comparison of premenstrual symptoms above moderate severity between Premenstrual Molimina and PMS Groups.

PREMENSTRUAL MOLIMINA GROUP (N=30) PMS GROUP (N=17) P-VALUE
Premenstrual symptoms (over moderate severity), no. (%)
Fatigue 5(16.7) 8 (47.1) 0.041
Forgetfulness 0(0) 3(17.6) 0.042
Confusion 0(0) 5(29.4) 0.004
Lowered judgement 0(0) 3(17.6) 0.042
Lowered school or work performance 0(0) 3(17.6) 0.042
Decreased efficiency 0(0) 3(17.6) 0.042
Loneliness 0(0) 3(17.6) 0.042
Anxiety 0(0) 5 (29.4) 0.004
Irritability 0(0) 7(41.2) <0.001
Mood swings 1(3.3) 7(41.2) 0.002
Premenstrual symptoms (over severe severity), no. (%)
Irritability 0(0) 5(29.4) 0.004
Mood swings 0(0) 3(17.6) 0.042
PMS: premenstrual syndrome

tion, the scores of the late-luteal symptoms we measured might
not always reflect the most serious levels possible. Prospective
recording of menstrual cycle-related symptoms is needed to
detect frequently occurring symptoms premenstrually together
with their severity. Finally, the present study included a small,
selective, and unevenly distributed sample size. This could lim-
it the generalizability of the study outcomes.

Conclusions

The findings of the present study indicate that women can
recall their major premenstrual symptoms, but might overesti-
mate (by approximately 20%) the severity of retrospectively as
opposed to prospectively assessed symptoms. The prospective
part of the study found that 85.5% of the subjects had at least
one premenstrual symptom, regardless of severity. The preva-
lence rate of PMS was 30.9% in this study. Compared with the
Premenstrual Molimina Group, the PMS Group had more seri-
ous psychological and socio-behavioral symptoms, in addition
to physical complaints, which could undermine overall mind
and body health. The present study thus further implies the need
to develop an accurate and user-friendly PMS self-monitoring
system, as well as educational programs on menstruation and
its related problems, such as PMS, and ultimately, to improve
the quality of life of women in the early reproductive-age stage.
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