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Amag: Bu ¢alismanin temel amaci, 18-25 yaglari arasin-
daki 80 Tiirk kadinin, menstriiel sikluslar1 boyunca beslen-
me durumlarini ve viicut kompozisyonlarindaki degisimle-
ri aragtirmaktir.

Materyal ve Metot: Demografik bilgiler ve besin alimi
verileri dnceden yapilandirilmig bir anketle toplanmustir.
Kadmlarin viicut 6lgtimleri BIA yontemiyle, menstruas-
yon sirasinda ve sonrasindaki 4 giinde olmak iizere 2 kez
almmistir. Besin tiiketim kayitlar1 analiz edilerek enerji ve
besin 6gesi alimlar1 degerlendirilmistir. Istatistiksel analiz-
lerde SPSS 18.0 programi kullanilmigtir.

Bulgular: Katilimcilarin yas ortalamas: 21.6 + 1.68
yildir. Menstruasyon dongiisii sirasindaki ve sonrasmdaki
Ol¢timleri karsilastirildiginda, viicut agirliklari, bel gevresi
ve gbgiis ¢evresi artiglart sirasiyla 0.32 kg, 0.90 cm ve
0.57 cm bulunmustur. Bu degisiklikler istatistiksel olarak
anlamlidir (p <0.05). Enerji, karbonhidrat ve protein alim-
lar1 iki dongli arasinda yiikselirken, menstriiel fazda yag
alimi daha disiiktiir, ancak istatistiksel olarak anlamlilik
goriilmemistir (p> 0.05).

Sonu¢: Her ne kadar gesitli calismalar menstruasyon
dénemine odaklanmig olsa da, ¢alismamizin yeniligi, 6zel-
likle bu dénemde besin 6gesi alimmi da degerlendirmesi-
dir. Menstruasyon dongiisiine bagli olarak kadinlarin ener-
ji ve besin 6gesi alimlarinda farklilik olmadigr gériilmiis-
tiir.

Anahtar Kelimeler: Beslenme, besin &gesi,
struasyon, viicut kompozisyonu

men-

ABSTRACT

Objective: The primary aim of this study is to investi-
gate the nutritional status and body composition changes
of 80 Turkish women within the age of 18-25 years during
their menstrual cycles.

Materials and Methods: Demographical and food in-
take behavior data were collected by a public survey.
Body measurements of women were obtained 2 times;
during and after the next four days of menstruation by
BIA. Food intake records were taken to analzye energy
and nutrient intakes. SPSS 18.0 program was used for
statistical analyses.

Results: The average age of participants was found
21.6 £ 1.68 years. Comparing women in during and after
menstrual cycle, their body weight, waist circumference
and chest circumference increments were found 0.32 kg,
0.90 cm and 0.57 cm respectively. These changes were
statistically significant (p<0.05). Energy, carbohydrate and
protein intakes elevated between two cycles, whereas fat
intake was lower in menstrual phase, however no statisti-
cal significance was observed (p>0.05).

Conclusions: Although various previous studies fo-
cused on the menstruation period, the novelty of our study
lies within multiple parameters that we correleated, espe-
cially nutrient intake. There was no difference in energy
and nutrient intake of women depending on the menstrua-
tion periods.

Keywords: Body composition, nutrients, menstruation,
nutrition
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INTRODUCTION

The menstrual cycle is characterized by repetitive
hormonal changes and menstrual bleeding for repro-
duction from menarche to menopause, which affects
the whole organism, especially the genital system.
Duration of a cycle is mostly 28 + 7 days. It usually
starts at ages 10-12 and ends at 45-50. Menstrual
cycle is profoundly affected by wide range of factors
including age, physical environment, emotional
state, malnutrition, excessive weight loss, metabolic
disorders and fatigue."* Multiple physiological and
psychological alterations such as depression, mood
changes, tension, irritability, fatigue, headache,
breast tenderness, increased appetite and edema may
occur during the premenstrual period. Women spend
their majority of lives experiencing these problems
with physical, behavioral and emotional changes
since menstruation cycles last for years. There are
some suggestions to overcome this period as much
as possible, such as giving information about the
physical changes in menstrual period and hygiene
habits to protect reproductive health.>” Menstrual
problems are generally perceived as minor health
concerns and thus excluded from the public health
agenda particularly in developing countries, where
women are facing life threatening conditions. The
effects of dietary habits on menstrual cycle are ob-
served in both malnutrition and excessive nutrition
states. Studies demonstrated that in terms of men-
strual cycle, irregularities and ovulation, energy bal-
ance of the body is more crucial than the body
weight. Previous studies exhibited that menstrual
cycles are disrupted significantly in cases with nutri-
tional problems.®” For instance, in pubertal girls
increased iron losses due to menstruation elevate the
risk of iron depletion. In this context, Hallberg et al.
reported high prevalence of iron depletion in puber-
tal girls, which was found to differentiate based on
their menstrual status, dietary habits, use of supple-
ments and oral contraceptives.®’ Therefore, nutrition
professionals demand information about the nature
of menstrual periods and changes in body composi-
tions, along with information including diet, food
intake and change in eating habits to meet these re-
quirements. Hence, the purpose of this study is to
identify any potential correlation between nutritional
status and body compositions, experienced in men-
strual cycles of Turkish university students.

MATERIALS AND METHODS

Hilal Hizh Giildemir ve ark. (et al.)

In this retrospective cross-sectional study, this rese-
arch was conducted on May 2018 - February 2019
with 18-25 years old women. The participants con-
sisted of 80 Turkish women, who were Istanbul Me-
dipol University students and consented to enroll to
the study. The participation criterias included regular
menstruation cycles with no pregnancy, lactation
status, gynecological problems, psychiatric diseases
and history of drug usage. This study was performed
within the quidelines of the Helsinki Declaration.
This study was approved by Istanbul Medipol Uni-
versity Ethics Committee (Date: 01/11/2019, deci-
sion no: 10840098-604.01.01-E.59753). All partici-
pants were informed about the purpose of this rese-
arch and were ensured that their information would
remain confidential.

Individuals who were previously informed about the
research were included in the study. Research data
were collected by means of measurement tools and
questionnaires developed by researchers. The majo-
rity of the survey contained structured questions.
The questionnaire was administered through face-to-
face interviews with individuals, which consists of
25 questions in four sections and performed in the
first day and within 4 days after the menstruation.
These four sections consist of demographic informa-
tion, anthropometric measurements, nutritional ha-
bits and changes in food desires, food consumption
records. The questionnaires were provided to female
students at the university break time from 12 to 1
pm. The questionnaires and anthropometric measu-
rements were distributed in Department of Nutrition
and Dietetics practice room of Istanbul Medipol
University. The questionnaire took an average of 10
minutes to answer all the questions, which were ret-
rospective to the last six months. In the nutritional
habits section of the questionnaire, there are ques-
tions about the changes in the food preferences, desi-
re to consume foods which is not usually consumed,
and appetite changes of women in the premenstrual
period, covering the one week period before menst-
ruation.

Body weight and height measurements were obtai-
ned by the researcher and body mass indexes (BMI)
were calculated as kg / m”. Body weights were mea-
sured with thin clothes, shoes and socks. The heights
were measured by obtaining the posture with
adjacent feet and on the head of the Frankfurt plane.
The waist, hip and chest circumferences were mea-
sured by the researcher using a non-stretched tape
measure. Waist circumference measurements were
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governed at the point where it is the leanest between
lower rib and cristainee, and the measurement was
performed from the midpoint. Hip circumference
measurements were performed at the greatest point.
The chest circumference was measured from the
nipple line while in the middle of breathing.

Food consumption records of the participants were
taken 24 hours retrospectively by the researchers on
the preceding day. The dietary record used by rese-
archers was conducted based on widely accepted and
applied rules—using a pre-structured format, with
additional questions including the name of the meal,
time and location of consumption, meal ingredients,
the weight (weighed using a kitchen scale) or the
size of the serving (estimated using standard house-
hold measures). After determining the amount of
food intake; dietary energy and nutrient intakes were
evaluated using Nutrition Information Systems Pac-
kage Program 7.2 (BEBIS 7.2), which is commonly
used in Turkey.

In this study, 80 young women had included. The
study reached 0,80 power with a medium (%30)
effect size and 0=0,05. The results were presented
through descriptive statistics, as arithmetic mean and
standard deviation (SD) for interval and ratio scale,
and percentages for categoric variables. The suitabi-
lity of the variables to normal distribution was
analyzed by analytical and graphical methods. De-
pendent samples t test was used for normal distribu-
tion and Wilcoxon Sign Rank test was used for un-
suitable ones. The p < 0.05 was indicated as signifi-
cant. The data were evaluated with IBM SPSS
(Statistical Package for Social Sciences) 22.0 packa-
ge program.

RESULTS

Demographical data of the individuals were given in
Table 1. The mean age of the subjects was 21.61 +
1.68 years. According to the data; 72.5% of individ-
uals had secondary education, 11.3% had associate
degree and 16.3% had undergraduate; 92.5% were
single and 7.5% were married; 55% stayed at dormi-
tory and 45% lived at home.

Evaluation of the anthropometric measurements
before and after menstruation was demonstrated in
Table 2. According to the results of bilateral com-
parison, it was determined that there was a signifi-
cant difference between body weight, BMI, waist
circumference, hip circumference and chest circum-
ference during and after menstruation (p<0.05).
Table 3 presents the evaluation of energy, macro
nutrients, vitamin and mineral intake of individuals
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during and after menstrual cycle. The mean energy
intake of the individuals in the study was 1556.10 £
347.75 kecal / day and the mean energy intake after
the menstruation period was 1575.63 = 429.82 kcal /
day. There was no statistically significant difference
in terms of energy levels and nutrient intake and no
significance was observed between menstrual peri-
ods (p>0.05).

The effect of menstruation on the appetite of indi-
viduals was manifested in Table 4. It was deter-
mined that 62.5% of the participants had increased
and 3.8% had decreased appetite during the premen-
strual period, whereas 33.8% of them did not experi-
ence appetite change. While 47.5% of the individu-
als who participated in the study declared that in the
premenstrual period they crave for foods, which
were not usually consumed, 52.5% stated that they
did not have such tendencies.

DISCUSSION AND CONCLUSION

In this study, we aimed to determine the relationship
between nutritional status and body compositions on
menstrual periods. A total of 80 Turkish women
were included in the study. The mean age of the
subjects was 21.61+1.68 years. Most participants
were secondary school graduates, who were living in
dormitories.

The body weight, BMI, waist, hip and chest circum-
ference were found to be significantly different dur-
ing and after menstrual period. Our findings on body
weight differences during menstruation periods are
in parallel with the literature. In a study conducted
by 18-36 year-old women, Dibrezzo et al.® demon-
strated that the highest body weight value was ob-
served on the first day of the menstruation and the
lowest on the luteal phase. Meanwhile, Cakmake1 et
al.* manifested that the highest body weight was
measured on the 2™ day of menstrual period and the
lowest body on the 14™ day. In another study, Tii-
rkoglu' reported that the body weight, body compo-
sition and physical activity levels of the individuals
were not statistically significant throughout the men-
strual cycle. However, Esin et al.'' observed a sig-
nificant increase in body weight and BMI values of
women before menstruation and an increase of
0.4+0.69 kg in body weight (p <0.05). The physical
changes seen in this period included swelling in the
abdomen and chest, edema in the ankles and legs
and the increase in body weight due to the accumu-
lation of fluid.

Up to date, no study has focused on a wide correla-
tion between menstrual cycle and food intake. The

408



Arastirma Makalesi (Research Article)

general consensus included an increase in energy
intake during the premenstrual period compared to
the postmenstrual period, although reports on mac-
ronutrients were less consistent. In our study, we
found that fat intake increased during menstruation
period; yet energy, protein and carbohydrate intakes
decreased. The difference between periods was not
statistically significant (p>0.05). Type of nutrient
intake altered greatly between periods due to con-
sumption of palatable foods such as chocolate and
sweets during the menstruation period. Similar to
our study, Cukurovali et al.'* also showed that dur-
ing the menstruation period protein and carbohy-
drate intake decreased, in constrast to fat consump-
tion, which was found highly increased. Unlike our
study, an increase in energy intake was observed.
Yet, it was stated that the carbohydrate amounts
taken on the basis of menstruation periods did not
differ statistically. Another study concentrated on
the consumption of foods and premenstrual sydrome
(PMS) showed that food intake increased in the pre-
menstrual period while the consumption of foods
containing complex carbohydrates decreased.'® Food
intake related to menstruation was evaluated on a
study, in which food consumptions of the partici-
pants in three different periods were examined and
the amount of carbohydrate, protein and fat taken in
premenstrual period was found to be significantly
higher than the menstrual period.'* However, in a
previous research comparing food intake, nutrients,
and serum levels of estrogen, progesterone and lep-
tin during the phases of the menstrual cycle in 39
Thai women aged between 20 and 40 years, the au-
thors reported that, although consuming more total
calories (160 kcal/day, p < 0.05) and more grams of
proteins (6—8 g/day, p < 0.01) during the luteal
phase compared to the follicular phase, no correla-
tions were observed between the serum levels of sex
hormones, serum leptin levels, food intake, or body
weight."®

Nutrition, stress, and emotion are among environ-
mental factors that can interfere with the menstrual
cycle.'®! In a study conducted by Sezer et al.'®, the
frequency of appetite changes was found as 70.2%.
Cukurovali et al.'? determined that 62.0% of individ-
uals had elevated appetite during premenstrual peri-
od and 52.0% of the individuals stated that in PMS,
they had a tendency towards foods, that were not
consumed regularly. In a study of Bronzi de Souza
et al."’, the desire for foods rich in sugar, salt, and
fat, such as chocolate, pastries, snacks and desserts
were found much higher (p < 0.05) during PMS,
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although it did not reflect neither a higher energy
intake nor an alteration in the distribution of macro-
nutrients. In our study, 66.2% of individuals experi-
enced appetite changes and 42.5% craved for foods
they did not consume wusually in the pre-
menstruation period, similar to other studies.
Menstrual cycles may be influenced by the individu-
al's nutritional status, genetic structure, physiologi-
cal and psychological state. Previous data from the
literature pointed out the existence of changes in
body composition during menstrual cycle and few
studies addressed energy and nutrients intake and
changes in eating behavior of Turkish women. One
of the most important results of our study is the sig-
nificant changes in anthropometric measurements. It
was determined that there was a significant increase
in body weight and waist, hip and chest circumfer-
ences around the beginning of the menstrual period.
Moreover, most of the participants stated that their
appetite increased during the premenstrual period
and nearly half of them desired some foods that they
did not consume much before. Despite the changes
in anthropometric measurements and appetite; total
calorie intake, macro and micronutrients did not
fluctuate in the first day and after the menstrual cy-
cle. It should be explained to women that the anthro-
pometric changes that occur during this period and
the increase in appetite are normal and may differ in
each individual. Individual nutritional recommenda-
tions can be supported during this period to reduce
nutritional problems. Providing healthy and bal-
anced recipes especially for food cravings can help
women cope with this situation. Nevertheless, it is
cruicial for health professionals, especially nutrition-
ists and gynecologists, to know the possible oscilla-
tions that might occur in the premenstrual period and
to consider them for research on food intake and
appetite, as well as to provide differentiated care at
this stage.
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Table 1. Demographical information of individuals.

Hilal Hizh Giildemir ve ark. (et al.)

Parameters n %

High school 58 72.5

Education Associate 9 11.3
Undergraduate 13 16.3

Marital Single 74 92.5
arital status Married 6 75
A dati Dormitory 44 55.0
ceomodation Home 36 45.0
Total 80 100
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Table 2. Anthropometric Measurements of Individuals During and After Menstruation.

Hilal Hizh Giildemir ve ark. (et al.)

During menstruation

After menstruation

Measurements Mean = SD Mean = SD P
Body weight (kg) 58.83 +8.19 58.51+8.11 0.028*
BMI (kg/m?) 21.61+3.07 21.49 +3.03 0.038*
Waist circumference (cm) 71.78 £7.27 70.88 £7.54 0.031%*
Hip circumference (cm) 94.56 £7.69 9427 £7.67 0.028%*
Waist/Hip Ratio 0.75 £0.07 0.75 £ 0.06 0.078
Chest circumference (cm) 86.57 £ 6.47 86.00 + 6.48 0.023*
#p<0.05
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Table 3. Evaluation of energy and nutrient intake of individuals during and after menstruation.

During Menstruation After Menstruation
Nutrients Mean = SD Mean £+ SD P
Energy (kcal) 1556.10 +347.75 1575.63 £429.82 0.903
Protein (g) 58.55+19.29 62.17 +19.01 0.171
Fat (g) 75.56 £22.70 73.69 +£26.22 0.294
Carbonhydrate (g) 156.55 +42.14 160.57 + 54.70 0.294
Fiber (g) 17.49 £7.10 18.32 +7.81 0.164
Unsaturated fatty acids (g) 16.20 +7.70 17.84 £9.50 0.227
Cholesterol (mg) 276.48 +443.35 253.86 +159.14 0.472
Vitamin A (mcg) 933.82 £ 651.70 963.97 + 847.30 0.710
Vitamin E (mg) 15.06 £ 6.89 15.65 + 8.86 0.769
Vitamin D (mcg) 1.32+£1.64 1.44 +2.38 0.599
Vitamin C (mg) 69.37 +56.94 74.03 £51.18 0.454
Vitamin B2 (mg) 1.16 £0.36 1.12+0.34 0.149
Niacin (mg) 14.73 £8.33 13.96 + 6.54 0.732
Vitamin B12 (mcg) 3.55+2.23 4.01 +£2.35 0.197
Folic Acid (mcg) 206.17 +71.85 225.78 + 87.65 0.069
Iron (mg) 9.36 £2.98 9.66 +3.67 0.488
Calcium (mg) 670.06 +248.50 638.81 +256.49 0.402
Sodium (mg) 3478.15 £ 1756.26 3492.76 £ 1461.24 0.870
Zinc (mg) 8.50 £2.68 9.09 +£3.52 0.343
Magnessium (mg) 237.64 £78.20 271.50 +317.96 0.694
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Table 4. The effect of menstruation on the appetite of individuals.

Effect n %
Appetite in the Premenstrual Period

Increase 50 62.5
Decrease 3 3.8

No change 27 33.8
Desire to consume foods in the premenstruation period which is not usually consumed
Yes 38 47.5
No 42 52.5
Total 80 100
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