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Abstract

Background. Various sources indicate that eating habits are influenced by sleep. Increased food intake, a poor diet, and
excess body fat are all associated with short sleep duration, poor sleep quality, and later bedtimes.
Aims. The aim of this study was to examine the relationship between weight, menstruation, and sleep among a group of

recreational athletes.

Methods. An observational study was conducted from November 2022 to February 2023 on a sample of 60 female
participants in Targu Mures, Romania. The collected data included dietary habits analyzed through food journals, detailed
anthropometry, characterization of physical activity, menstrual cycle, and sleep patterns.

Results. The dietary habits of the study sample were imbalanced, deficient in proteins and fibers. BMI was significantly
associated with nighttime sleep duration and heart rate measured during physical exertion but was not associated with specific

menstrual cycle data.

Conclusions. In the analyzed study sample, BMI did not represent a factor influencing menstrual cycle variability.
Keywords: nutrition, menstrual cycle, sleep, physical activity.

Introduction

Various sources support the fact that eating habits are
influenced by sleep. Increased food intake, a poor diet,
and extra fat mass are all linked to short sleep duration,
poor sleep quality, and later bedtimes. When exposed
to the present obesogenic milieu of easily accessible
food, insufficient sleep can influence the ingestion of
high energy foods, which could lead to overeating and
overconsumption of calories, increasing the daily energy
intake. Lack of sleep has been linked to an increase in
snacking, daily meal consumption, and a preference
for foods high in energy (Chaput, 2013; Kim et al.,
2021).

Numerous epidemiologic al studies have demonstrated
a link between short sleep duration and high body mass
index (BMI). Lack of sleep may contribute to weight gain
and obesity through several mechanisms, including an
increase in food consumption, a decrease in energy use,
and changes in the levels of hormones that control hunger,
such as leptin and ghrelin (Bayon et al., 2014).

In addition to major weight loss, rigorous exercise,
large changes in eating or sleeping patterns, and severe
stressors, menstrual irregularities can also be brought
on by disturbances of the central gonadotropin-releasing
hormone pulse generator (Loef & Walach, 2012). Along
with chronic problems like poorly managed diabetes
mellitus, genetic and congenital disorders like Turner
syndrome, and other types of gonadal dysgenesis,
menstrual disruptions can also be a symptom of these
conditions (Diaz et al., 2006; Gast et al., 2010).

Material and method

Research protocol

a) Period and place of the research

An observational study was performed between 10" of
November 2022 and 10" of February 2023. The study was
carried out at a private gym, in Targu Mures, Romania.

b) Subjects and groups

The study comprises a diverse group of 60 women
who participate in fitness classes three times per week.
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The participants in this study range in age from 21 to 55
years old. They do not adhere to a specific nutritional regi-
men. The inclusion criteria did not consider age, but re-
quired subjects to have experienced menarche, maintain
accurate journals, and have precise measurements taken
three times. Menopausal individuals, those with incom-
plete food journals, and individuals with inaccurate mea-
surements were excluded from the study. Each participant
gave their consent to participate in the study and have
their data analyzed.

c) Applied tests

The analysis utilized data obtained from a questionnaire
created by the authors. The study commenced on the
first day of the menstrual cycle, and the questionnaire
encompassed a 3-day food journal as well as a sleep
journal. In addition to the provided questionnaire, the
authors conducted anthropometric measurements and
measured the heart rate of the study participants before
and during their fitness sessions. The exercise regimen
involved low-intensity exercises using either light weights
or solely the participants’ body weight.

The participants were required to provide information
about their dietary and fluid intake, their sleep patterns,
and the quality of their sleep. The study group underwent
anthropometric evaluations, which included measuring
their height, weight, and body fat percentage. Various
measurement tools were used, such as the ADE thaliometer
and scale for weight and height, the GMA plicometer
for assessing skinfold thickness, and the IMDK pulse
oximeter for measuring heart rate.

To calculate the Basal Metabolic Rate (BMR), the
Mifflin-St. Jeor formula was employed. The participants
in the study also had to provide specific details about their
menstrual cycle, including its duration, the intensity of
pain experienced, the presence of blood clots, the use of
pain medication, and the overall impact of the menstrual
cycle on their daily lives.

Excel, utilizing the United States Department of
Agriculture Data Base, was utilized to determine the
participants’ daily food and liquid intake, accurately
measuring the quantities of macronutrients, micronutrients,
and calories consumed.

d) Statistical processing

The data were statistically analyzed using GraphPad
Prism 5.0 software. Descriptive statistical measures such
as minimum and maximum values, means or medians,
and standard deviations were employed. A standard 95%
confidence interval (CI) was established for all the tests
conducted.

Results

or achieving a healthy weight through regular exercise.

Upon analyzing the data, it was observed that there was
a positive and statistically significant correlation between
the participants’ BMI and various factors, including the
menstrual cycle, resting heart rate, heart rate before and
after activity, medium/activity heart rate, and the duration
of sleep (Table I).

Table 1

Association between BMI and other parameters.
Parameter Spearman r 95% CI P value
Menstrual cycle -0.4425 -0.6307 to -0.2050 0.0004
Resting heart rate 0.1748 -0.09052 to 0.4169 0.1817
Heart rate before 0.1831  -0.081951004240  0.1614
activity
Heart rate after activity 0.5344 0.3176 to 0.6981 <0.0001
Medimiactivity Heart 3061 015051005956 00017
Sleeping 0.273 0.01274 to 0.4986 0.0348

The minimum BMI observed in the study was 18.37
while the maximum was 33.51. 70% of the total subjects fit
in the normal weight criteria, while 25% were overweight
or obese (Table II).

There is a significant positive association between
weight and variables such as the menstrual cycle, resting
heart rate, heart rate before and after activity, medium/
activity heart rate, and sleep (Table III). The data reveal a
strong and statistically significant relationship (p>0.0001)
in the majority of cases.

Table ITI

Association between weight and other parameters.
Parameter Spearman r 95% CI P value
Menstrual cycle -0.332 -0.5458 t0 -0.07752 0.0096
Rest heart rate 0.3682 0.1184 to 0.5741 0.0038
heart rate before 03404  0.08695100.5524  0.0078
activity
Heart rate after activity ~ 0.5036 0.2791 to 0.6759 <0.0001
]r\:t‘id‘“m/ activity heart ) 49, 0267310 0.6688  <0.0001
Sleeping 0.2953 0.03696 to 0.5166 0.022

Weight was found to have no significant impact on
bleeding time, as measured by the study. The average
duration of menstruation was observed to be 4.5 days,
while the average length of the menstrual cycle reported
by the participants was 26.5 days (Table IV).

Table IV
Menstruation and menstrual cycle length (days)

Parameter Menstruation Menstrual cycle
The study consisted of a cohort of 60 women who Minimum 2.0 24.0
engaged in low-intensity fitness activities three times a Medium 4.5 26.5
week. These women expressed their interest in maintaining Maximum 6.0 28.0
Table 11
Weight distribution.
Parameter Normal weight Underweight Overweight Obesity Weight problems - total
Nr 42 3 9 6 18
% 70 5 15 10 30
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The data analysis reveals a significant positive
correlation (r=0.2953; 95% CI: 0.03696 to 0.5166) and a
statistically significant connection (p=0.022) between age
and magnesium intake.

Another crucial aspect examined in the study was the
participants’ sleep duration. The median reported value
for sleep duration was 7.5 hours. Notably, no participant
reported sleeping longer than 8 hours or less than 6.5
hours.

A substantial portion of the study’s results focuses
on comparing macronutrient intake with the group’s
requirements. Only 10% of the participants consume
more than their daily intake needs, while 80% of the
group falls short in their dietary intake.

The median calorie intake covers approximately 84%
of the daily needs, indicating that the study group is
consistently in a caloric deficit. The median protein intake
covers only 45% of the daily needs, which is less than the
recommended threshold of 0.5 grams per kilogram per
day. On the other hand, the median fat intake covers 86%
of the needs, and the median carbohydrate intake exceeds
the daily requirements by 118% (Table V).

Table V
The intake of daily calories and macronutrients (%).

Parameter Calories Fats Carbohydrates Proteins
Minimum 28 32 36 18
Medium 84 86 118 45
Maximum 132 197 161 92

An additional significant finding pertains to the
daily fiber intake. Across the three consecutive days, the
average fiber intake ranged between 14-17 grams per day.
The minimum recorded fiber intake varied between 3-6
grams per day, while the maximum value ranged from
34-81 grams per day.

As depicted in Table VI, both the caloric and
macronutrient intake deviate significantly from the
recommended needs for adult women.

Table VI
Reported food intake and necessary intake values.

Calories Fats (g) Carbohydrates (g) Proteins (g)
Parameter
Ingestion
Minimum 419 15 52 20
Medium 1423 47.5 196 56.5
Maximum 2562 138 318 136
Needs
Minimum 1447 46.68 141.2 105.9
Medium 1694 54.7 165.6 124
Maximum 2014 70 196.5 147.5
Discussion

A significant correlation exists between weight,
sleep, heart rate, and menstruation. Menstrual problems,
which are common during reproductive age, include
disturbances in monthly rhythms, ovarian dysfunction,
and menstrual pain. Previous research has found that
between 5% and 30% of adult women experience
menstrual abnormalities. Age, endocrine disorders,

reproductive factors, and modifiable lifestyle factors
such as weight, physical activity, and stress have all been
associated with menstrual cycle characteristics (Solomon
et al., 2002; Alzueta et al., 2022).

The literature indicates that maintaining optimal
physical, mental, and emotional functioning depends
on obtaining adequate sleep. The ideal length of sleep is
influenced by various individual and contextual factors
(Marshall et al., 2008). Among individuals aged 18 to 60,
it is generally recommended to get 7-9 hours of sleep per
night to promote optimal health (Papatriantafyllou et al.,
2022). In our study, we observed that the average sleep
duration for the participants was 7.5 hours per night.

Other studies have also shown a correlation between
obesity and sleep duration. Multiple studies have indicated
that both short sleep duration (less than 6 hours) and long
sleep duration (more than 8 or 9 hours) are associated
with a higher risk of obesity compared to those who sleep
for 7-8 hours (Fatima et al., 2016; Bleich et al., 2008;
Chaput et al., 2007). For example, a Dutch study found
that individuals who consistently slept for more than
eight hours on consecutive nights had a 193% higher
relative risk of obesity compared to those who slept for
seven to eight hours (van den Berg et al., 2008). Studies
have also shown that higher body mass index (BMI) is
associated with an increased risk of cardiovascular and
cerebrovascular diseases or obstructive sleep apnea
(Whitlock et al., 2009; Lee & Cho, 2022).

In one of the initial studies exploring the link
between sleep and successful weight reduction, a
significant association was observed in a large sample of
overweight or obese women participating in a weight loss
intervention trial. The study consisted of two groups of
women, each comprising an equal number of participants,
who underwent separate 24-month weight-loss trials. The
only difference between the groups was the duration of
sleep, with one group sleeping for 7 hours or more per
night. Both groups followed a comprehensive weight-
loss plan that included behavioral counseling, an energy-
reduced diet, suggestions for increased physical activity,
and recommendations for modified sleep patterns. A third
control group received general weight-loss counseling
from a dietitian. The study found that higher sleep quantity
and quality increased the likelihood of successful weight
loss by 33% (Thomson et al., 2012).

Lack of sleep increases also the risk of type 2 diabetes,
poor lipid-lipoprotein profiles, hypertension, and other
cardiovascular diseases, and may even contribute to
premature death (Quer et al., 2020; Song et al., 2021).

The results of our study indicate that over 70% of the
participants require nutritional intervention. The sample
group exhibited inadequate eating and sleeping patterns.
There is a correlation between late dinners and snacks and
difficulty falling asleep. The timing of meal consumption
has been studied as a novel factor in the development,
maintenance, and treatment of obesity. Consuming a
significant amount of food late in the day or at night has
been associated with increased body weight and may
impede weight reduction (Lopes et al., 2019; Gallant et
al., 2014).

Another study found that women with a BMI higher
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than 25 kg/m? had higher odds of experiencing irregular
and longer menstrual cycles (MacGregor et al., 2021).
The study reported an average menstrual cycle length of
26.5 days, with most participants experiencing a 2-3 days
irregularity in their monthly menstrual cycle.

It is recommended that all individuals aged 18 and
above engage in aerobic physical activity for a minimum
of 150 minutes per week at a moderate intensity or for
a minimum of 75 minutes per week at a vigorous level.
These activities should be spread out over at least three
different days. Muscle-strengthening exercises should be
performed at least twice a week (Malm et al., 2019). In
our study, the sample group engaged in physical activity
three times a week at a very low intensity. The study
showed that they burned approximately 230 calories
during each session, with the maximum and minimum
values observed being 294 and 148 calories burned,
respectively. However, only 10% of the group reached
the maximum values.

The total intake of proteins, fats, carbohydrates, and
calories reported by the women in our study significantly
differed from the recommended dietary intake (Table VI).
The necessary intake was also calculated statistically and
compared to the literature (Wohlgemuth et al., 2021).
The average values for calorie consumption by the group
covered only 84% of their daily needs, fat intake covered
86%, and protein intake covered 45%. The average
carbohydrate intake indicated that the study group
consumed 118% of their daily needs.

Numerous studies have shown that consuming
dietary fiber has several positive health effects. However,
both adults and children consume less than half of the
recommended daily intake of fiber. High dietary fiber
intake has been found to significantly reduce the risk of
coronary heart disease, stroke, hypertension, diabetes,
obesity, and various gastrointestinal illnesses. Increasing
fiber consumption also decreases serum cholesterol levels
and blood pressure. Additionally, increasing soluble fiber
intake improves glycemia and insulin sensitivity in both
diabetics and non-diabetics (Anderson et al., 2009). Our
results indicate that 90% of the sample group consumed
less than 50% of the recommended daily intake of fiber.

Limitations: the research group was small and the
duration of monitoring was very short, however, we
intend to extend this observational study by increasing
the number of participants and observing the data of the
group for a longer period.

Conclusions

1. No apparent correlation can be observed between
the BMI of the subjects and their menstrual cycles.

2. Participants with higher BMI values displayed
higher heart rates at the conclusion of the exercise session
and reported longer sleep durations.

3. The findings indicate a prevalent calorie deficit
among amateur sportswomen, along with a significant
deficiency in protein intake.
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