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Abstract: Menstrual and menstrual-related symptoms can significantly impact an individual’s phys-
ical and psychological health. Understanding how these symptoms evolve over time is crucial to
provide appropriate support and healthcare services to young women. This study aimed to inves-
tigate changes in menstrual and menstrual-related symptoms among first-year female university
students. A prospective longitudinal design was used to compare the symptom profiles between
two time points (three and nine months after admission). Out of 100 female university students,
30 responses were analyzed. Data on menstrual and menstrual-related symptoms were collected
using standardized questionnaires focusing on menstrual status and the Menstrual Distress Ques-
tionnaire (MDQ); no notable changes occurred between the time points. Approximately half reported
having irregular menstruation during the three time periods. Among the sub-scales, premenstrual
“impaired concentration” showed a tendency to be lower, whereas menstrual “water retention”
tended to be higher in timepoint 2 compared to timepoint 1. “Distractible” was found to be signifi-
cantly lower in timepoint 2 compared to timepoint 1. There was a significant association between a
sleep duration of <7 h and worsened MDQ scores. These findings may underscore the importance of
providing comprehensive lifestyle and menstrual education to new university students, along with
access to appropriate medical care.

Keywords: menstrual-related symptoms; female university students; three months and nine months
after admission; prospective cohort study; lifestyle

1. Introduction

Menstrual and menstrual-related symptoms are commonly experienced by women,
impacting their physical, emotional, and social well-being. According to a meta-analysis,
the prevalence of menstrual-related symptoms was reported to be 47.8% for premenstrual
syndrome (PMS) [1] and that of dysmenorrhea was 71.1% [2]. Menstrual-related symptoms
not only disrupt activities of daily living [3] but also have an effect on school life, including
academic performance and absenteeism among young women [4–6].

The transition to university life represents a significant period of adjustment, and the
resulting stress associated with this transition may influence menstrual and menstrual-
related symptomatology. Various factors and lifestyle habits have been reported to
influence the prevalence and intensity of menstrual-related symptoms, such as diet [7–9],
sleep [9,10], exercise [8,10,11], smoking and alcohol consumption [12], stress [7,8], internet
usage time [8], living alone [13], and dormitory living [7]. When students enter university,
they have often left their hometown and live alone. This transition can lead to disrupted
lifestyle habits, such as irregular eating and sleeping patterns due to club activities or
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part-time jobs, increased opportunities for smoking and alcohol consumption, and an
overall increase in stress. Therefore, menstrual-related symptoms may increase because of
these lifestyle changes.

In a longitudinal study of 85 newly enrolled female university students, Sakuma et al. [14]
observed an increase in unhealthy lifestyle habits, such as an increased consumption of
fried and snack foods, eating out, and alcohol intake. These habits lead to severe premen-
strual symptoms. Participants experiencing sleep deprivation, stress, continued eating out,
selective eating, and snack consumption exhibited more severe symptoms. Interestingly,
individuals who paid attention to their caloric intake and engaged in light daily exercise
experienced stronger symptoms. These findings highlight the impact of unhealthy habits
acquired during the university transition period and emphasize the need to provide appro-
priate health education for incoming female students. However, there seems to be a lack of
research specifically investigating changes in the menstrual cycle and menstrual-related
symptoms among female university students three months after enrollment.

After examining the lifestyle habits of Japanese freshmen, a notable trend emerged. In
Japan, among both male and female university freshmen who commenced their studies in
April, a deterioration in breakfast habits was observed between December and February
(8–10 months after enrollment) compared to late May [15]. In a cohort study conducted on
Australian university freshmen over the course of one year, it was found that the average
energy intake significantly decreased at the nine-month mark compared to the baseline [16].
These findings suggest that changes in lifestyle habits, such as dietary habits, may occur
around the nine-month mark after entering university, and there may be changes in the
severity of menstrual cycles and associated symptoms during this period.

Furthermore, Midzuno [17] conducted a survey on the adaptation of Japanese univer-
sity freshmen to university life every three months until the end of their second year. The
study reported that the lowest adaptation to university life occurred in January of the first
year (nine months after admission), which was significantly lower than that in July of the
first year (three months after admission). Subsequently, the ninth month after enrollment is
a critical time for freshmen, as they are approaching exams and may experience changes in
lifestyle habits or insufficient adaptation to university life. Understanding the potential
challenges and changes that freshmen face over the nine-month period after enrollment
highlights the significance of assessing lifestyle habits, menstrual cycles, and associated
symptoms of female university students during such a critical time. Therefore, to gain
valuable insights into these aspects, the purpose of this study was to investigate changes
in the menstrual cycles and associated symptoms among female university students at
three and nine months post-enrollment and to determine their relationship, if any, with
lifestyle habits.

2. Materials and Methods
2.1. Study Design

This study adopted a prospective longitudinal cohort design and used a self-reported
web survey for data collection.

2.2. Participants

All 100 female students who were admitted to one of the undergraduate courses in
April 2022 at a Japanese university located in Tokushima prefecture in Japan were included
in the study. Therefore, a sample size calculation was not performed.

2.3. Data Collection

Data were collected at two time points: timepoint 1 (15–25 July 2022; three months
after admission) and timepoint 2 (16–26 January 2023; nine months after admission). Prior
to the remote class, an explanation document was provided to the participants, outlining
the research purpose, future methodology, and ethical considerations, including voluntary
participation, anonymity, and the freedom to stop answering without grades being affected.
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Cooperation to participate in the research was also requested. The document included the
URL and QR code for the web survey, which was accessed using electronic devices via
SurveyMonkey®. On the first page of the web survey, participants were asked to confirm
their consent to participate by checking a consent checkbox. Although the survey was
anonymous, participants were requested to provide their email addresses to receive future
survey invitations via email. Email invitation for the timepoint 2 survey was sent only to
the participants who responded to the timepoint 1 survey. Each participant was assigned
an identification number to track individual changes. This study was approved by the
Ethics Committee of Tokushima University Hospital (approval number: 3932-1).

2.4. Survey Items

The survey included the following items:

• Subject attributes: information on the participants’ age, age at menarche, height/weight,
history of current gynecological diseases, and use of hormones.

• Lifestyle habits: The participants were asked to provide information on various
lifestyle habits, including breakfast intake frequency, sleeping hours, exercise fre-
quency, smoking, drinking, and living status. We also asked about part-time job
employment, participation in circle/club activities, absences due to menstrual-related
symptoms, and having a menstrual record.

• Menstrual conditions: Participants were asked to report their current menstrual condi-
tions, including menstrual cycle length, regularity, duration, and perceived amount of
bleeding. They were also asked to provide information about their condition at the
time of the first survey and before admission.

• Menstrual-related symptoms were assessed using the 46-item Menstrual Distress
Questionnaire (MDQ). In the current study, we used the Japanese version of the MDQ
available with the MDQ License. The MDQ, developed by Moos [18], evaluates men-
strual cycle-related physical and mental discomfort. Participants rate the intensity of
symptoms during three periods: four days before menstruation, during the menstrual
period, and during other periods. The MDQ provides a quantitative comparison of
symptom intensity on a scale ranging from 0 (not at all) to 4 (severe). It includes eight
subscales that assess the following symptom domains: pain, water retention, auto-
nomic reactions, negative affect, impaired concentration, behavioral change, arousal,
and control [19]. In a previous study by Matsuura [20], changes in appetite and food
preferences before and during menstruation were observed among Japanese female
university students. Therefore, participants were also asked to rate each of three items,
including appetite increase and cravings for sweets and snacks, on a scale of 0 (not at
all) to 4 (severe).

2.5. Statistical Analysis

Each variable was analyzed using descriptive statistics to summarize the data. Cochran’s
Q test was used to assess the proportion of women with normal and abnormal menstrual
conditions. As most data showed a non-normal distribution, the Wilcoxon signed-rank
test was used to analyze changes at two time points for the 46 MDQ items, subcategories,
total scores, and three items related to diet. To examine the differences in MDQ total scores
between the two surveys, participants were categorized based on the magnitude of the
difference, and the Fisher–Freeman–Halton exact probability test was employed to explore
the relationship between the number of individuals who changed their lifestyle habits
between the first and second surveys. Data analysis was performed using SPSS Statistics
version 28.0 for Windows (IBM Corp., Armonk, NY, USA) with a two-sided significance
level set at 5%.

3. Results

We received 62 responses at timepoint 1 from the 100 female university students
invited to participate. At timepoint 2, we received 33 responses from the 62 respondents for
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timepoint 1, resulting in a total response rate of 33%. Of the 33 respondents, 3 were excluded
from the analysis because they had undergone hormone therapy for gynecological diseases
prior to university enrollment. Consequently, the analysis was conducted on 30 individuals.

3.1. Participants’ Background

Table 1 shows that the mean (±standard deviation (SD)) age of the participants was
18.3 (±0.5) years at timepoint 1 and that the mean age at menarche was 12.0 (±1.5) years.
At timepoint 1, the mean height was 158.5 (±5.1) cm, the mean weight was 50.2 (±6.1) kg,
and the mean body mass index (BMI) was 19.9 (±1.6) kg/m2. Prior to entering university,
16.7% of the participants reported being absent from class during the year due to menstrual
symptoms. Between timepoints 1 and 2, out of the six-month absences, one participant (3.3%)
experienced premenstrual symptoms and two participants (6.7%) had menstrual symptoms.

Table 1. Characteristics of participants at each timepoint.

Characteristics
Pre-Admission

After Admission

Timepoint 1 Timepoint 2

Mean SD Mean SD

Age (years) NA 18.3 0.5 NA
Height (cm) NA 158.5 5.1 158.7 5.1
Weight (kg) NA 50.2 6.1 50.6 5.4
BMI (kg/m2) NA 19.9 1.6 20.1 1.4
Menarche age (years) NA 12.0 1.5 NA

n % n % n %

Absences due to premenstrual symptoms 0 0 NA 1 3.3
Absences due to menstrual symptoms 5 16.7 NA 2 6.7
Have a menstrual record 21 70.0 21 70.0 24 80.0
Have a part-time job NA 16 53.3 27 90.0
In a circle/club activity NA 25 83.3 23 76.7

NA: not asked.

3.2. Menstrual Status and Changes in Each Timepoint

No significant changes were observed among the students across the three time points
in terms of menstrual cycle length, regularity, duration, and perceived amount of bleeding.
Approximately half of the students responded that their menstruation was irregular during
the three periods (Table 2).

Table 2. Longitudinal changes in menstrual status and the occurrence of “normal” state at each
survey timepoint.

Pre-Admission
After Admission

p-ValueMenstrual Cycle Status Category Timepoint 1 Timepoint 2

n % n % n %

Length
25–38
days 27 90.0 26 86.7 27 90.0 0.882
Other 3 10.0 4 13.3 3 10.0

Regularity Regular 14 46.7 15 50.0 16 53.3 0.549
Irregular 16 53.3 15 50.0 14 46.7

Duration days 3–7 days 29 96.7 28 93.3 29 96.7 0.717
Other 1 3.3 2 6.7 1 3.3

Perceived amount of
bleeding

Normal 21 70.0 20 66.7 22 73.3 0.472
Abnormal 9 30.0 10 33.3 8 26.7

Cochrane’s Q test.
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3.3. Premenstrual and Menstrual MDQ Subscale Scores at Two Time Points

A comparison of the premenstrual and menstrual MDQ scores at the two timepoints
is shown in Table 3. No significant differences were observed in the total MDQ scores
or the total scores of the eight subscales between the two timepoints. However, when
examining premenstrual symptoms, “impaired concentration” showed a tendency to be
lower at timepoint 2 compared to at timepoint 1 (p = 0.057). Additionally, among menstrual
symptoms, “water retention” tended to be higher at timepoint 2 compared to at timepoint 1
(p = 0.090).

Table 3. Comparison of MDQ subscale scores between the two timepoints during premenstrual and
menstrual phases.

Scales (Number of Items)
Pre-Menstrual Phase Menstrual Phase

Timepoint 1 Timepoint 2 p Timepoint 1 Timepoint 2 p

Pain (6) 3.0 (1.0–7.0) 4.0 (2.0–7.3) 0.422 7.0 (4.0–12.3) 8.0 (5.8–12.0) 0.234
Water retention (4) 3.0 (1.8–6.3) 3.5 (2.0–6.0) 0.123 3.0 (1.0–6.0) 3.0 (2.0–6.3) 0.090
Autonomic reaction (4) 1.0 (0.0–2.0) 0.0 (0.0–2.3) 0.534 2.0 (0.0–4.0) 2.0 (0.0–3.3) 0.829
Negative affect (8) 4.0 (1.0–12.8) 4.0 (0.0–11.0) 0.807 5.0 (2.8–11.5) 6.0 (2.8–12.3) 0.677
Impaired concentration (8) 2.0 (0.0–8.3) 0.5 (0.0–6.5) 0.057 4.0 (0.8–10.0) 3.0 (0.0–10.3) 0.156
Behavior change (5) 2.0 (0.0–6.3) 2.5 (1.0–5.3) 0.930 4.0 (2.0–10.3) 3.5 (2.0–9.3) 0.659
Arousal (5) 1.0 (0.0–4.0) 0.0 (0.0–3.0) 0.380 1.0 (0.0–4.3) 0.0 (0.0–3.0) 0.584
Control (6) 0.0 (0.0–1.0) 0.0 (0.0–1.3) 0.242 0.0 (0.0–1.0) 0.0 (0.0–3.0) 0.597

Total MDQ score (46) 21.5 (5.8–47.0) 22.5 (7.0–41.3) 0.991 33.5 (13.8–55.8) 34.5 (15.8–56.3) 0.962

Wilcoxon signed-rank test. The numbers are presented as the median (25th percentile–75th percentile); p: p-value.

Analyzing the individual MDQ46 symptoms, it was found that “distractible” before
menstruation was significantly lower at timepoint 2 (median 0.0 (0.0–1.0)) compared to
at timepoint 1 (median 0.0 (0.0–1.3)) (p = 0.013). During menstruation, “skin blemish or
disorder” was significantly higher at timepoint 2 (median 1.5 (1.0–2.3)) compared to at
timepoint 1 (median 1.0 (0.0–2.0)) (p = 0.041). Furthermore, “distractible” was significantly
lower at timepoint 2 (median 0.0 (0.0–1.0)) compared to at timepoint 1 (median 0.5 (0.0–2.0))
(p = 0.035).

No statistically significant differences were found in symptoms related to food between
the two periods.

3.4. Changes in MDQ Score at Two Time Points and Association with Lifestyle Habits

In Table 4, it is shown that the difference in MDQ scores between timepoint 2 and
timepoint 1 ranged from −24 to +39 before menstruation and from −26 to +36 during
menstruation. These scores were categorized into three groups based on tertials of the
MDQ scores: improved, unchanged, and worsened.

Regarding lifestyle habits, the number of individuals who experienced changes in
their habits was summarized for the following items: “eating breakfast daily”, “getting 7 or
more hours of sleep”, and “engaging in exercise at least once per week”. However, smoking
and consuming alcohol were excluded from the analysis, as none of the participants had
such habits.

Significant associations were found between changes in the MDQ scores during men-
struation at two time points and seven or more hours of sleep (p = 0.030). Individuals in the
symptom exacerbation group were more likely to not maintain the habit of getting seven
or more hours of sleep. However, no significant associations were found at the two time
points between lifestyle habits and changes in the MDQ scores before menstruation.
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Table 4. Relationship between premenstrual and menstrual MDQ score change patterns and changes
in lifestyle habits from the two timepoints.

Premenstrual MDQ Total Score Menstrual MDQ Total Score

Improved
(n = 10)

Unchanged
(n = 10)

Worsened
(n = 10)

Improved
(n = 11)

Unchanged
(n = 10)

Worsened
(n = 9)

Total Score Difference −24~−3 −1~+2 +3~39 −26~−4 −2~+2 +4~36

Lifestyle Changes
between 3 Months

and ~9 Months
n n % n % n % p n % n % n % p

Eating breakfast
daily

Y-Y 13 6 60.0 4 40.0 3 30.0

0.515

6 54.5 3 30.0 4 44.4

0.544N-N 11 3 30.0 5 50.0 3 30.0 3 27.3 5 50.0 3 33.3
Y-N 3 0 0.0 1 10.0 2 20.0 2 18.2 1 10.0 0 0.0
N-Y 3 1 10.0 0 0.0 2 20.0 0 0.0 1 10.0 2 22.2

Sleep > 7 h/day
Y-Y 6 0 0.0 3 30.0 3 30.0

0.163

2 18.2 4 40.0 0 0.0

0.030N-N 14 4 40.0 4 40.0 6 60.0 4 36.4 2 20.0 8 88.9
Y-N 2 2 20.0 0 0.0 0 0.0 2 18.2 0 0.0 0 0.0
N-Y 8 4 40.0 3 30.0 1 10.0 3 27.3 4 40.0 1 11.1

Exercising
at least
once/week

Y-Y 17 6 60.0 7 70.0 4 40.0

0.409

7 63.6 6 60.0 4 44.4

0.646N-N 4 1 10.0 2 20.0 1 10.0 1 9.1 2 20.0 1 11.1
Y-N 8 2 20.0 1 10.0 5 50.0 3 27.3 1 10.0 4 44.4
N-Y 1 1 10.0 0 0.0 0 0.0 0 0.0 1 10.0 0 0.0

Fisher–Freeman–Halton exact probability test. Y: yes; N: no; p: p-value.

4. Discussion

In the current study, the MDQ was employed to gather longitudinal data on menstrual
symptoms at two timepoints: three months (timepoint 1) and nine months (timepoint 2)
after university admission. Among Japanese university freshmen, no notable changes were
observed in menstrual status between timepoints 1 and 2, and there were no significant
differences in the total MDQ scores. These findings indicate that even in the ninth month
after enrollment, a period when adjustment to university life tends to decline [17], there
were no changes in the intensity of menstrual symptoms. However, for premenstrual symp-
toms, the intensity of “impaired concentration” tended to be lower at timepoint 2 compared
to at timepoint 1, and there was a significant decrease in “distractible” both before and
during menstruation. In terms of menstrual symptoms, the intensity of “water retention”
tended to be higher at timepoint 2 than at timepoint 1. Conversely, during menstruation,
“skin blemish or disorder” increased more at timepoint 2 than at timepoint 1. Previous
research [14] found that at the three-month mark post-enrollment, menstrual symptoms
were more severe than in the immediate post-enrollment period. Specifically, scores in
six symptom categories increased significantly, including metabolic, breast, physical, psy-
chological, social, and interpersonal relationship symptoms. However, only psychological
symptoms significantly increased during the menstrual phase. Conversely, no significant
overall changes were observed between the three-month and nine-month timepoints.

Nevertheless, when comparing timepoint 2 to timepoint 1 after university enrollment,
it is conceivable that the stabilization of mental symptoms and enhanced concentration can
be attributed to acclimatization to university life. In contrast, there was an inclination for
physical symptoms like “skin blemish or disorder” to intensify, but it is plausible to specu-
late that heightened emotional stability resulted in heightened awareness of bodily changes.
Nonetheless, due to the unavailability of initial data upon enrollment for comparison with
that of timepoint 1, additional longitudinal investigations are necessary to understand the
menstrual symptom changes over time. In a survey conducted in July on Japanese female
university students in their first to fourth years using the MDQ, the median MDQ total
scores (25th percentile, 75th percentile) were 22.0 (12.0, 41.0) for the premenstrual phase
and 34.0 (17.0, 52.5) for the menstrual phase [21]. These findings suggest that significant
variations may not occur and that the intensity of symptoms remains relatively similar
throughout different academic years and periods.

In this study, the MDQ total scores were categorized into three groups: improved,
unchanged, and worsened symptoms. Within the context of changes in these patterns
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and lifestyle habits during the six-month study period, there was a significant association
between the MDQ scores during menstruation and “sleeping for seven hours or more”, with
a higher prevalence of insufficient sleep among individuals with worsened symptoms. A
meta-analysis indicated that an insufficient sleep duration of less than seven hours is a factor
associated with the occurrence of primary dysmenorrhea [22]. A recent systematic review
also suggested that women with dysmenorrhea exhibit higher levels of oxidative stress
than healthy controls [23]. Endometriosis is a disease primarily associated with chronic
pelvic pain caused by the activation of macrophages and mast cells, which contribute
to a vicious cycle of persistent inflammation, oxidative stress, and pain [24]. In contrast,
melatonin has been reported to have anti-oxidative and analgesic effects [25,26]. It has been
suggested that short sleep duration leads to decreased melatonin secretion [27]. Therefore,
decreased melatonin secretion due to insufficient sleep may be related to dysmenorrhea.
Shortened sleep duration may affect the prevalence of menstrual symptoms. However, the
occurrence of primary dysmenorrhea itself reduces sleep duration and dysmenorrhea itself
may disrupt normal sleep, although the causal relationship is unclear [10].

No significant association was observed with other lifestyle habits, such as diet and ex-
ercise. However, several studies have reported an association between menstrual symptom
intensity and lifestyle habits [7–11]. Although it has been reported that first-year Japanese
university students tend to practice healthier lifestyles than students in other years [28],
our study found that a significant number of students had unhealthy lifestyle habits, such
as skipping breakfast, inadequate sleep duration, and lack of exercise. It was also observed
that more students engaged in part-time jobs at timepoint 2. As students progress into
higher academic years, they may become busier with both academic and personal responsi-
bilities, leading to a deterioration in lifestyle habits that potentially contributes to menstrual
abnormalities. Therefore, educational interventions that focus on lifestyle modifications
and prioritize healthy habits are needed.

No significant changes were observed in the trends of menstrual cycle length, reg-
ularity, duration, or bleeding volume in the pre-admission period, at timepoint 1, or at
timepoint 2 post-admission. However, the proportion of students with irregular menstrual
cycles was relatively high, accounting for 53.3% before enrollment, 50% at timepoint 1,
and 46.7% at timepoint 2. Similar results were reported in a study focusing on female
Japanese university students in years 1–4 in which 52.5% of the participants had irregular
menstruation [21]. In contrast, a survey conducted between 2001 and 2005 targeting female
university students aged 18–20 reported that 33.3% answered that their menstrual cycles
were irregular [29]. Therefore, the proportion of participants with irregular menstruation
was higher in the present study. Additionally, a study conducted with first-year university
students in Turkey found that 60.1% had irregular menstrual cycles [12]. The presence of
irregular menstrual cycles is not only indicative of the possibility of underlying organic
diseases but also of an increased risk of future cardiovascular diseases, malignancies, and
mental disorders [30]. Furthermore, reports suggest that students with irregular menstrua-
tion tend to have lower academic performance than those with regular menstruation [31]. In
the current study, some might have been unaware of having gynecological conditions such
as endometriosis if they had not gone to clinics. Given its potential impact on both future
health outcomes and current academic performance, it is essential to provide menstrual
health education and encourage students to seek appropriate medical care from healthcare
providers. By understanding how sleep duration and other lifestyle factors can impact
menstrual health, healthcare providers can develop targeted interventions and educational
programs to promote better menstrual well-being among this population. Many promis-
ing initiatives on menstrual education and counseling have already been implemented
in various countries [32–34]. Implementing comprehensive menstrual education during
university orientation programs could empower young women with the knowledge and
tools to manage their menstrual health effectively. Ultimately, our study’s insights can
contribute to improved healthcare services and support systems that enhance the overall
well-being and quality of life for young women during their university years and beyond.
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This study has several limitations. Owing to the limited sample size of this study,
which focused on a single university, generalizing the findings may be challenging. We
chose to narrow our investigation to lifestyle-related variables to maintain a clear and
targeted research scope. Nevertheless, we recognize that stress and other factors can be
important considerations for future research. The amount of menstrual bleeding was deter-
mined subjectively; however, several studies employ objective measurements, such as the
Pictorial Blood Loss Assessment Chart and Menstrual Pictogram scales, to assess menstrual
blood loss and its effects on quality of life [35,36]. We will contemplate incorporating such
methodologies in our future investigations. It is important to consider that the research
was conducted during a period heavily impacted by the COVID-19 pandemic, with be-
havioral restrictions and other factors potentially influencing the participants’ lifestyle
habits. Moreover, significant seasonal variations in temperature and humidity occurred
between July and January. Conducting the second survey in January, which included a
winter vacation period and other factors, could have considerably impacted the results.
The response rate for the second survey was 53.2%, indicating a significant dropout rate. It
is worth considering whether continuing students without problems tend to have higher
compliance or whether there is a reverse effect, where students with a stronger interest in
health are more likely to participate, potentially introducing bias into the results.

5. Conclusions

We found no significant changes in menstrual status or MDQ scores in female univer-
sity students in Japan at three or nine months after admission. However, these results may
enhance our comprehension of the health requirements of students within an academic
setting. It has become increasingly evident that fresh-faced students require comprehensive
education on lifestyle habits and menstruation, in addition to a support system that ensures
prompt access to appropriate medical care when the need arises.
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5. Bilir, E.; Yıldız, Ş.; Yakın, K.; Ata, B. The Impact of Dysmenorrhea and Premenstrual Syndrome on Academic Performance of
College Students, and Their Willingness to Seek Help. Turk. J. Obstet. Gynecol. 2020, 17, 196–201. [CrossRef] [PubMed]

6. Fernández-Martínez, E.; Onieva-Zafra, M.D.; Abreu-Sánchez, A.; Fernández-Muñóz, J.J.; Parra-Fernández, M.L. Absenteeism
during Menstruation among Nursing Students in Spain. Int. J. Environ. Res. Public Health 2019, 17, 53. [CrossRef]

7. Abu Helwa, H.A.; Mitaeb, A.A.; Al-Hamshri, S.; Sweileh, W.M. Prevalence of Dysmenorrhea and Predictors of Its Pain Intensity
among Palestinian Female University Students. BMC Womens Health 2018, 18, 18. [CrossRef]

8. Yoshimi, K.; Shiina, M.; Takeda, T. Lifestyle Factors Associated with Premenstrual Syndrome: A Cross-Sectional Study of Japanese
High School Students. J. Pediatr. Adolesc. Gynecol. 2019, 32, 590–595. [CrossRef]

9. Hu, Z.; Tang, L.; Chen, L.; Kaminga, A.C.; Xu, H. Prevalence and Risk Factors Associated with Primary Dysmenorrhea among
Chinese Female University Students: A Cross-Sectional Study. J. Pediatr. Adolesc. Gynecol. 2020, 33, 15–22. [CrossRef]

10. Kazama, M.; Maruyama, K.; Nakamura, K. Prevalence of Dysmenorrhea and Its Correlating Lifestyle Factors in Japanese Female
Junior High School Students. Tohoku J. Exp. Med. 2015, 236, 107–113. [CrossRef]

11. Mizuta, R.; Maeda, N.; Komiya, M.; Suzuki, Y.; Tashiro, T.; Kaneda, K.; Tsutsumi, S.; Ishihara, H.; Kuroda, S.; Urabe, Y. The
Relationship between the Severity of Perimenstrual Symptoms and a Regular Exercise Habit in Japanese Young Women: A
Cross-Sectional Online Survey. BMC Womens Health 2022, 22, 200. [CrossRef]

12. Acikgoz, A.; Dayi, A.; Binbay, T. Prevalence of Premenstrual Syndrome and Its Relationship to Depressive Symptoms in First-Year
University Students. Saudi Med. J. 2017, 38, 1125–1131. [CrossRef]

13. Matsuura, Y.; Tran, N.H.; Yasui, T. Differences in Menstruation-Related Symptoms of University Students Depending on Their
Living Status in Japan. Healthcare 2022, 10, 131. [CrossRef]

14. Sakuma, Y.; Kanoya, Y.; Sato, C. The Effects of Changes in Lives of University Fresh Female Students on the Various Symptoms
with Menstrual Cycles. Boseieisei (Matern. Hyg.) 2008, 49, 286–294. (In Japanese)

15. Sato, S.; Suzuki, T.; Kawashiri, T.; Yamaguchi, M. Characteristics of Changes in Mental Health and Lifestyle among the University
Freshmen. KIT Prog. 2014, 22, 65–80. (In Japanese)

16. Wilson, N.A.; Villani, A.; Tan, S.-Y.; Mantzioris, E. UniStArt: A 12-Month Prospective Observational Study of Body Weight,
Dietary Intake, and Physical Activity Levels in Australian First-Year University Students. Biomedicines 2022, 10, 2241. [CrossRef]
[PubMed]

17. Midzuno, K. A Study on Processes to Adjust to University Life of Matriculants: Investigation of Changes from Entrance to
Graduation and Effects of Deviation Values. Tezukayama Daigaku Shinrikagaku Ronshu (Psychol. Sci. Tezukayama Univ.) 2018, 1, 1–12.
(In Japanese)

18. Moos, R.H. The Development of a Menstrual Distress Questionnaire. Psychosom. Med. 1968, 30, 853–867. [CrossRef] [PubMed]
19. Moos, R.H. Menstrual Distress Questionnaire Manual, Instrument, and Scoring Guide, 4th ed.; Mind Garden, Inc.: Menlo Park, CA,

USA, 2010.
20. Matsuura, Y.; Inoue, A.; Kidani, M.; Yasui, T. Change in Appetite and Food Craving during Menstrual Cycle in Young Students.

Int. J. Nutr. Metab. 2020, 12, 25–30. [CrossRef]
21. Matsuura, Y.; Tran, N.H.; Yasui, T. Comparison of Menstruation-Related Symptoms before and during Menstruation of University

Students in Japan, a Year after the COVID-19 Pandemic. Glob. J. Health Sci. 2022, 14, 1. [CrossRef]
22. Mitsuhashi, R.; Sawai, A.; Kiyohara, K.; Shiraki, H.; Nakata, Y. Factors Associated with the Prevalence and Severity of Menstrual-

Related Symptoms: A Systematic Review and Meta-Analysis. Int. J. Environ. Res. Public Health 2022, 20, 569. [CrossRef]
[PubMed]

23. Szmidt, M.K.; Granda, D.; Sicinska, E.; Kaluza, J. Primary Dysmenorrhea in Relation to Oxidative Stress and Antioxidant Status:
A Systematic Review of Case-Control Studies. Antioxidants 2020, 9, 994. [CrossRef] [PubMed]

24. Cacciottola, L.; Donnez, J.; Dolmans, M.-M. Can Endometriosis-Related Oxidative Stress Pave the Way for New Treatment
Targets? Int. J. Mol. Sci. 2021, 22, 7138. [CrossRef] [PubMed]

25. Reiter, R.J.; Mayo, J.C.; Tan, D.-X.; Sainz, R.M.; Alatorre-Jimenez, M.; Qin, L. Melatonin as an Antioxidant: Under Promises but
over Delivers. J. Pineal Res. 2016, 61, 253–278. [CrossRef] [PubMed]

26. Ayar, A.; Kutlu, S.; Yilmaz, B.; Kelestimur, H. Melatonin Inhibits Spontaneous and Oxytocin-Induced Contractions of Rat
Myometrium in Vitro. Neuro Endocrinol. Lett. 2001, 22, 199–207.

27. Crowley, S.J.; Acebo, C.; Carskadon, M.A. Sleep, Circadian Rhythms, and Delayed Phase in Adolescence. Sleep Med. 2007, 8,
602–612. [CrossRef]

28. Wei, C.-N.; Harada, K.; Ueda, K.; Fukumoto, K.; Minamoto, K.; Ueda, A. Assessment of Health-Promoting Lifestyle Profile in
Japanese University Students. Environ. Health Prev. Med. 2012, 17, 222–227. [CrossRef]

29. Fujiwara, T.; Nakata, R. Young Japanese College Students with Dysmenorrhea Have High Frequency of Irregular Menstruation
and Premenstrual Symptoms. Open Med. Inform. J. 2007, 1, 8–11. [CrossRef]

30. Wang, Y.-X.; Arvizu, M.; Rich-Edwards, J.W.; Stuart, J.J.; Manson, J.E.; Missmer, S.A.; Pan, A.; Chavarro, J.E. Menstrual Cycle
Regularity and Length across the Reproductive Lifespan and Risk of Premature Mortality: Prospective Cohort Study. BMJ 2020,
371, m3464. [CrossRef]

https://doi.org/10.1186/s13030-016-0067-3
https://www.ncbi.nlm.nih.gov/pubmed/27118993
https://doi.org/10.4274/tjod.galenos.2020.97266
https://www.ncbi.nlm.nih.gov/pubmed/33072424
https://doi.org/10.3390/ijerph17010053
https://doi.org/10.1186/s12905-018-0516-1
https://doi.org/10.1016/j.jpag.2019.09.001
https://doi.org/10.1016/j.jpag.2019.09.004
https://doi.org/10.1620/tjem.236.107
https://doi.org/10.1186/s12905-022-01720-2
https://doi.org/10.15537/smj.2017.11.20526
https://doi.org/10.3390/healthcare10010131
https://doi.org/10.3390/biomedicines10092241
https://www.ncbi.nlm.nih.gov/pubmed/36140342
https://doi.org/10.1097/00006842-196811000-00006
https://www.ncbi.nlm.nih.gov/pubmed/5749738
https://doi.org/10.5897/ijnam2019.0264
https://doi.org/10.5539/gjhs.v14n4p1
https://doi.org/10.3390/ijerph20010569
https://www.ncbi.nlm.nih.gov/pubmed/36612891
https://doi.org/10.3390/antiox9100994
https://www.ncbi.nlm.nih.gov/pubmed/33076228
https://doi.org/10.3390/ijms22137138
https://www.ncbi.nlm.nih.gov/pubmed/34281188
https://doi.org/10.1111/jpi.12360
https://www.ncbi.nlm.nih.gov/pubmed/27500468
https://doi.org/10.1016/j.sleep.2006.12.002
https://doi.org/10.1007/s12199-011-0244-8
https://doi.org/10.2174/1874431100701010008
https://doi.org/10.1136/bmj.m3464


Healthcare 2023, 11, 2557 10 of 10

31. Demeke, E.; Zeru, A.B.; Tesfahun, E.; Mohammed, W.B. Effect of Menstrual Irregularity on Academic Performance of Undergrad-
uate Students of Debre Berhan University: A Comparative Cross Sectional Study. PLoS ONE 2023, 18, e0280356. [CrossRef]

32. Said, A.R.; Mettwaly, M.G. Improving Life Style among Nursing Students Regarding Menstrual Disorders through an Educational
Training Program. Int. J. Nurs. Sci. 2017, 7, 35–43. [CrossRef]

33. Seedhom, A.E.; Mohammed, E.S.; Mahfouz, E.M. Life Style Factors Associated with Premenstrual Syndrome among El-Minia
University Students, Egypt. ISRN Public Health 2013, 2013, 617123. [CrossRef]

34. Park, Y.; Shin, H.; Jeon, S.; Cho, I. Development and Effects of College-Based Lifestyle Modification Program for Menstrual Health
of Young Adult Women with Irregular Menses: A Randomized Controlled Trial. Int. J. Environ. Res. Public Health 2021, 18, 233.
[CrossRef] [PubMed]

35. Singh, S.S.; Calaf Alsina, J.; Vannuccini, S.; Koga, K.; Lopes Silva-Filho, A.; Yang, X.; Estrade, J.-P.; Catherino, W. Clini-
cal Perspectives on the Menstrual Pictogram for the Assessment of Heavy Menstrual Bleeding. Hum. Reprod. Open 2022,
2022, hoac048. [CrossRef]

36. James, A.H. Heavy Menstrual Bleeding: Work-up and Management. Hematol. Am. Soc. Hematol. Educ. Progr. 2016, 1, 236–242.
[CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1371/journal.pone.0280356
https://doi.org/10.5923/j.nursing.20170702.01
https://doi.org/10.1155/2013/617123
https://doi.org/10.3390/ijerph18010233
https://www.ncbi.nlm.nih.gov/pubmed/33396852
https://doi.org/10.1093/hropen/hoac048
https://doi.org/10.1182/asheducation-2016.1.236

	Introduction 
	Materials and Methods 
	Study Design 
	Participants 
	Data Collection 
	Survey Items 
	Statistical Analysis 

	Results 
	Participants’ Background 
	Menstrual Status and Changes in Each Timepoint 
	Premenstrual and Menstrual MDQ Subscale Scores at Two Time Points 
	Changes in MDQ Score at Two Time Points and Association with Lifestyle Habits 

	Discussion 
	Conclusions 
	References

