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Abstract: To assess the symptoms of premenstrual syndrome (PMS) and the nutritional status of physically active and 
sedentary adult women. This case-control study included 60 women, aged 18 to 35 years, recruited from two fitness 
centers or from an outpatient nutrition clinic. Four evaluations were conducted, on the follicular and luteal phase in two 
months. Questionnaires were applied to collect information about the socioeconomic condition and PMS symptoms. 
Weight and height were measured to calculate body mass index. Electrical bioimpedance was used to determine body 
composition, and food consumption was assessed using a food frequency questionnaire. The Student's t test and Chi-
square test were applied to compare means and proportions between the groups. The occurrence of PMS was observed 
in 63.3% of women in the physically active group and 86.7% of participants in the sedentary group (p=0.074). Analysis of 
results relative to food consumption showed in the physically active group a low calorie consumption in 53.3% and 
33.3% of the participants in the pre- and post-menstrual phases, respectively (p=0.039). In the sedentary group, a high 
calorie consumption was observed in 43.3% and 23.3% of the participants in the pre- and post-menstrual phases, 
respectively (p=0.007). The sedentary group presented carbohydrate consumption of 281.9 ± 61.1 grams and 252.1 ± 
55.9 grams in the pre- and post-menstrual phases, respectively (p=0.001); increased consumption of lipids was also 
observed in these phases, 74.4 ± 23.4 grams 63.2 ± 19.4 grams, respectively (p=0.001). The results show that the 
sedentary group presents an increased frequency of PMS and increased consumption of calories, carbohydrates, lipids 
and sodium. In the physically active group there was association between reactance and fat percentage.  
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INTRODUCTION 

Women of reproductive age experience changes 
related to the menstrual cycle, which repeats every 
month with two phases, the follicular phase and the 
luteal phase [1]. These changes generate emotional, 
cognitive and physical symptoms, and these begin the 
week before menstruation (luteal phase) and relieve 
menstrual flow begins (follicular phase) [2]. In this way, 
the menstrual cycle is a result of coordination needs 
events that occur in the ovaries and beginning in the 
early days of menstruation [3]. 

This period includes hormonal, physiological and 
psychological alterations [1], with symptoms that may 
influence in a negative way in the daily activities and 
relationships of women [4]. When these symptoms 
become frequent and intense, interfering in the quality 
of life, a diagnosis of premenstrual syndrome (PMS) 
can be made [3]. According to the Brazilian Ministry of  
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Health, physical and emotional symptoms related to 
premenstrual tension (PMT) affect 70% women. 
Despite this, only 2% to 3% are diagnosed with PMS 
[5]. 

PMS may be caused by hormonal (progesterone, 
testosterone, prolactin, vasopressin, androgens), 
nutritional (deficit of vitamin A, B6, pyridoxine, 
magnesium, prostaglandin), psychosocial (social stress 
and social relationship), and affective disorders. The 
treatment of PMS includes corrective therapies, such 
as medications or a control of the normal ovulation 
cycle [6]. 

The effectiveness of exercise in the prevention of 
psychic diseases was already reported as first option 
for preventive treatment [7]. The strong relationship 
between exercising in women athletes and PMS, 
emphasizing the intensity of the exercises performed 
and the difference in performance during phases of the 
menstrual cycle [8]. 

In a study, investigating 26 women with regular 
menses during the two phases of the menstrual cycle, 
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an association was observed between greater intake of 
carbohydrates and decreased physical performance 
during the pre-menstrual period [9]. In addition, 
changes in diet or excessive food consumption were 
related to increased water retention and increased 
appetite [10]. On the contrary, the amount and intensity 
of aerobic exercise were associated with less water 
retention and decreased appetite, showing that the 
feeding behavior and physical exercises are directly 
related to menstrual disorders [10]. 

Due to the fact there are few data on the 
relationship between the practice of physical exercise 
and PMS, the present study aimed to assess the PMS 
symptoms, nutritional status and food consumption of 
adult women practitioners of physical exercise and 
sedentary.  

METHODS 

In this prospective case-control study, women were 
selected for the case and control groups according 
participation or not in physical exercise activities on a 
regular basis, respectively. The survey was conducted 
at the Outpatient Nutrition Service of Univates 
University Center, in the period from June to 
September 2013. The study was authorized by the 
Univates Nutrition Course and by two gymnastics 
academies, and approved by the Research Ethics 
Committee of Univates, under Protocol n° 260,099. 

The sample was composed by 60 women aged 
between 18 and 35 years, attended at the Outpatient 
Nutrition Service, after signing an informed consent 
form. The exclusion criteria were pregnancy, lactation, 
pathologies resulting in edema or fluid retention, 
amenorrhea, use of diuretic drugs, a diagnosis of 
polycystic ovaries and irregular menstrual cycle. 
Regular physical exercise was defined as exercising 
during 30 to 90 minutes, at least three times per week. 
Women with less frequent physical activity were 
considered as sedentary [11]. Participants were 
followed-up for two months, in both phases of the 
menstrual cycle, totaling four evaluations per 
participant. 

For characterization of the sample, a questionnaire 
was applied with the following variables: use of drugs, 
diagnosis of pathologies, practice and duration of 
physical exercise, smoking and/or alcohol 
consumption, use of oral contraceptive, age at 
menarche, number of pregnancies and regularity of the 
menstrual cycle. The questionnaire established by the 

Diagnostic and Statistical Manual of Mental Disorders 
of the American Psychiatric Association - DSM IV [12] 
was used for the assessment of symptoms and 
diagnosis of PMS. In addition, a food frequency 
questionnaire (FFQ), validated by Ribeiro et al. [13], 
was also used for assessment of food quality and food 
consumption by the participants. 

The information obtained with the FFQ was used for 
calculation of daily consumption of each food, 
according to the guidelines established by Philippi et al. 
and by the Brazilian Table of Food Composition 
[14,15]. These data were used for the dietary analysis, 
with the Dietwin® Professional software, resulting in 
information on total energy value (TEV), percentages 
and quantities in grams of macronutrients and 
micronutrients. The formula provided by World Health 
Organization (WHO), as well as the activity factor, were 
used for estimation of recommended TEV, which was 
1.64 to the case group and 1.56 for the control group 

[16]. Reference values for vitamins and minerals were 
based on the Recommended Dietary Allowances 
(RDA) established by the Dietary Reference Intake 
(DRI) [17]. 

Nutritional evaluation was based on the body mass 
index (BMI), according to the cut-off points established 
by the WHO [18]. For determination of the BMI, height 
was measured in meters with a WISO® stadiometer 
and presented in meters, and body mass was 
measured in kilograms with an anthropometric scale 
WELMY®, with capacity for 150 kg. For 
measurements, participants wear a light coat, were 
barefooted and in standing position. The percentage of 
body fat, body water, lean body mass and reactance 
were measured with use of a Bioelectrical Impedance 
Analysis (BIA) analyzer, Biodynamics® model 310. 

The following criteria were to classify individuals 
according to body fat percentages: thin <13%, optimal 
13% to 23%, mild 24% to 27%, adiposity 28% to 32% 
and obesity >32% [19]. The average value of 50% of 
the body mass was used to determine the amount of 
body water [20]. The participants were oriented on how 
to prepare for the BIA measurement, according to 
Silva-Filho et al. [21]. 

For statistical analysis, the continuous variables 
were described as mean and standard deviation. 
Categorical variables were described as absolute and 
relative frequencies. The paired Student’s t-test or the 
Wilcoxon test were used for the evaluation of food 
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consumption before and after the menstrual period. 
The association between categorical variables was 
evaluated by the Pearson's Chi-square test. Averages 
were compared between the groups with the Student's 
t-test. The association between continuous and ordinal 
variables was assessed by the Pearson and Spearman 
correlation coefficients, respectively. The significance 
level used was 5% (p ≤ 0.05) and the analyses were 
performed in the software Statistical Package for the 
Social Sciences (SPSS) version 18.0. 

RESULTS 

Table 1 presents the baseline characteristics of the 
case and control groups. No statistically significant 
differences were observed between the groups. 
However, a higher frequency of PMS was observed in 
the sedentary control group, when compared to the 
exercise case group.  

Results on the evaluation of the nutritional status 
and body composition are presented in Table 2. No 

Table 1: Characterization of the Sample 

Variables Physical practice group 
(n=30) 

Sedentary group 
(n=30) 

p 

Age (years) – mean ± SD 25.9 ± 4.0 25.2 ± 2.8 0.412* 

Drugs – n(%)   0.671** 

Yes 4 (13.3) 2 (6.7)  

No 26 (86.7) 28 (93.3)  

Diagnosis of pathologies – n(%)   0.369** 

None 26 (86.7) 30 (100)  

Gastritis 1 (3.3) 0 (0.0)  

Vitiligo 1 (3.3) 0 (0.0)  

Lupus 1 (3.3) 0 (0.0)  

Binge eating disorder 1 (3.3) 0 (0.0)  

Smoking/Alcoholism– n(%)   1.000** 

Yes 2 (6.7) 1 (3.3)  

No 28 (93.3) 29 (96.7)  

Age at menarche (years) – mean ± SD 12.6 ± 1.3 12.8 ± 1.2 0.476* 

Use of oral contraceptive – n(%)   0.671** 

Yes 28 (93.3) 26 (86.7)  

No 2 (6.7) 4 (13.3)  

Regular menstrual cycle– n(%)   1.000** 

Yes 30 (100) 29 (96.7)  

No 0 (0.0) 0 (0.0)  

School level – n(%)   0.237** 

Complete high school 3 (10.0) 0 (0.0)  

College 27 (90.0) 30 (100)  

Marital status– n(%)   0.543** 

Single 26 (86.7) 25 (83.3)  

Married 3 (10.0) 2 (6.7)  

Stable union 1 (3.3) 3 (10.0)  

PMS – n(%)   0.074** 

Yes 19 (63.3) 26 (86.7)  

No 11 (36.7) 4 (13.3)  

*Student’s t-test; **Fisher exact test; ***Pearson’s chi-square test. 
SD = standard deviation, PMS = premenstrual syndrome. 
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statistically significant differences were observed 
between the case and control groups, in pre and 
postmenstrual periods. 

Table 3 presents the results on the consumption of 
macronutrients in the pre and postmenstrual periods in 
both groups. Women in the sedentary group presented 
a statistically significant reduction in TEV (p=0.007) 
and in the consumption of carbohydrates (g) (p<0.001) 
and lipids (g) (p<0.001), in the postmenstrual period. 

Results on the consumption of micronutrients in the 
pre and postmenstrual periods in both groups can be 
seen in Table 4. Women in the sedentary group 
presented significantly lower consumption of sodium 
(p=0.002) and vitamin D (p=0.021), in the 
postmenstrual period. 

The relationship between reactance and 
postmenstrual body fat percentage is presented in 
Figure 1. A statistically significant direct association 
was observed between these variables in the case 
group (r=0.381; p=0.038). In this group, an association 
was observed in the premenstrual period (r=0.359; 

p=0.051). No significant association was seen in the 
sedentary control group (r=0.041; p=0.831). 

The sodium consumption of participants with PMS 
in both groups, in the pre and postmenstrual periods, is 
presented in Figure 2 in relation to the adequate intake. 
A significant reduction in sodium intake (p=0.022) was 
observed in the sedentary group in the postmenstrual 
period. 

DISCUSSION 

A considerable but not statistically significant 
difference was observed in the frequency of PMS in the 
two groups - 86.7% in the sedentary group and 63.3% 
in the exercise group. This result suggests a possible 
relationship between the practice of physical exercise 
and premenstrual symptoms or PMS itself, as already 
observed in other studies [22-25]. 

A recent review analyzed four intervention studies 
investigating the effects of physical exercises on PMS. 
In spite of small samples and low methodological 
quality, all studies showed a reduction in PMS and its 
symptoms after the introduction of physical exercise 

Table 2: Comparison of Anthropometric Data and Body Composition 

Physical practice group 
(n=30) 

Sedentary group 
(n=30) 

Variables 

Pre-menstrual Post-
menstrual 

p Pre-
menstrual 

Post-
menstrual 

p 

Weight (kg) - mean ± SD 59.0 ± 6.4  58.8 ± 6.6  0.312 58.2 ± 10.7 58.1 ± 10.7 0.506* 

BMI (kg/m2) - mean ± SD 22.0 ± 1.9  21.9 ± 1.9  0.327 21.7 ± 3.5 21.7 ± 3.5 0.433* 

Classification of BMI – n(%)   1.000   0.317** 

Malnourished 0 (0.0) 0 (0.0)  3 (10.0) 4 (13.3)  

Eutrophic 28 (93.3) 28 (93.3)  23 (76.7) 22 (73.3)  

Overweight 2 (6.7) 2 (6.7)  2 (6.7) 2 (6.7)  

Obesity 0 (0.0) 0 (0.0)  2 (6.7) 2 (6.7)  

% BF adequacy - n(%)   0.257   0.218** 

Optimal 22 (73.3) 20 (66.7)  18 (60.0) 22 (73.3)  

Mild 7 (23.3) 8 (26.7)  7 (23.3) 3 (10.0)  

Adiposity 1 (3.3) 2 (6.7)  4 (13.3) 5 (16.7)  

Obesity 0 (0.0) 0 (0.0)  1 (3.3) 0 (0.0)  

Lean body mass (kg) – mean ± SD 45.8 ± 4.7 45.5 ± 4.8 0.159 44.6 ± 5.9 45.3 ± 6.6 0.080* 

Reactance (ohms) - mean ± SD 69.9 ± 9.1 71.7 ± 14.1 0.469 71.3 ± 14.1 68.6 ± 9.8 0.188* 

Adequate hydration – n(%)   0.655   0.705** 

Adequate 23 (76.7) 22 (73.3)  18 (60.0) 17 (56.7)  

Above 7 (23.3) 8 (26.7)  12 (40.0) 13 (43.3)  

*Student’s t-test; **Fisher exact test; ***Pearson’s chi-square test. 
SD = standard deviation, PMS = premenstrual syndrome, BF = body fat. 
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Table 3: Comparison of the Dietary Intake of Macronutrients in Pre. and Post-Menstrual Periods 

Physical practice group 
(n=30) 

Sedentary group 
(n=30) 

Variables 
Pre-menstrual Post-

menstrual 
p Pre-

menstrual 
Post-menstrual p 

VET adequacy – n(%)   0.039   0.007** 

Below 16 (53.3) 10 (33.3)  10 (33.3) 13 (43.3)  

Adequate 9 (30.0) 12 (40.0)  7 (23.3) 10 (33.3)  

Above 5 (16.7) 8 (26.7)  13 (43.3) 7 (23.3)  

CHO (g) – mean ± SD 250.6 ± 58.7 269.0 ± 60.1 0.149 281.9 ± 61.1 252.1 ± 55.9 <0.001* 

CHO adequacy – n(%)   0.346   0.083** 

Below 22 (73.3) 19 (63.3)  14 (46.7) 17 (56.7)  

Adequate 7 (23.3) 9 (30.0)  10 (33.3) 10 (33.3)  

Above 1 (3.3) 2 (6.7)  6 (20.0) 3 (10.0)  

PTN (g) – mean ± SD 105.2 ± 25.4 105.2 ± 21.6 0.988 103.3 ± 25.6 97.6 ± 24.2 0.171* 

PTN adequacy – n(%)   0.322   0.438** 

Below 10 (33.3) 14 (46.7)  13 (43.3) 14 (46.7)  

Adequate 14 (46.7) 11 (36.7)  8 (26.7) 10 (33.3)  

Above 6 (20.0) 5 (16.7)  9 (30.0) 6 (20.0)  

LIP (g) – mean ± SD 68.7 ± 28.2 70.0 ± 23.8 0.642 74.4 ± 23.4 63.2 ± 19.4 <0.001* 

LIP adequacy – n(%)   0.564   0.016** 

Below 17 (56.7) 14 (46.7)  11 (36.7) 16 (53.3)  

Adequate 6 (20.0) 10 (33.3)  7 (23.3) 8 (26.7)  

Above 7 (23.3) 6 (20.0)  12 (40.0) 6 (20.0)  

Cholesterol adequacy – n(%)   0.646   0.599** 

Below 6 (20.0) 8 (26.7)  10 (33.3) 10 (33.3)  

Adequate 8 (26.7) 5 (16.7)  6 (20.0) 9 (30.0)  

Above 16 (53.3) 17 (56.7)  14 (46.7) 11 (36.7)  

Fibers (g) – mean ± SD 29.7 ± 13.0 30.3 ± 10.1 0.748 31.0 ± 9.6 29.8 ± 8.8 0.224* 

Fibers adequacy – n(%)   1.000   1.000** 

Below 6 (20.7) 7 (23.3)  7 (23.3) 5 (16.7)  

Adequate 7 (24.1) 7 (23.3)  4 (13.3) 8 (26.7)  

Above 16 (55.2) 16 (53.3)  19 (63.3) 17 (56.7)  

*Student’s t-test; **Fisher exact test; ***Pearson’s chi-square test. 
TEV = total energy value, CHO= carbohydrates, PTN = proteins, LIP = lipids. 

[22]. A similar study was conducted with 40 sedentary 
women aged between 18 and 25 years. The sample 
was divided into a control group and a group with 
introduction of physical exercise three times a week. 
The impact of eight weeks of physical exercise was 
positive, with reduction of premenstrual symptoms after 
the start of the intervention, compared to the previous 
period and to the control group [23,24]. A similar study 

showed significant reduction in the PMS symptoms 
after three weeks of physical exercise, without a 
difference between the study groups [25].  

The only difference observed between participants 
with or without a diagnosis of PMS was a reduction in 
the consumption of lipids and sodium in sedentary 
PMS women. A study with Japanese women showed 
no association between consumption of soy and 
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Table 4: Comparison of the Dietary Intake of Micronutrients in the Pre- and Post-Menstrual Periods 

Physical practice group 
(n=30) 

Sedentary group 
(n=30) 

Variables 

Pre-menstrual Post-menstrual p Pre-menstrual Post-menstrual p 

Ca adequacy – n(%)   1.000   0.193** 

Below 15 (50.0) 16 (53.3)  18 (60.0) 22 (73.3)  

Adequate 11 (36.7) 9 (30.0)  7 (23.3) 5 (16.7)  

Above 4 (13.3) 5 (16.7)  5 (16.7) 3 (10.0)  

Fe adequacy – n(%)   0.490   0.791** 

Below 23 (76.7) 21 (70.0)  21 (70.0) 20 (66.7)  

Adequate 5 (16.7) 6 (20.0)  3 (10.0) 6 (20.0)  

Above 2 (6.7) 3 (10.0)  6 (20.0) 4 (13.3)  

Na adequacy – n(%)   0.439   0.002** 

Below 10 (33.3) 7 (23.3)  4 (13.3) 11 (36.7)  

Adequate 8 (26.7) 11 (36.7)  6 (20.0) 7 (23.3)  

Above 12 (40.0) 12 (40.0)  20 (66.7) 12 (40.0)  

K adequacy – n(%)   0.317   1.000** 

Below 30 (100) 29 (96.7)  30 (100) 30 (100)   

Above 0 (0.0) 1 (3.3)  0 (0.0) 0 (0.0)  

Vit. A adequacy – n(%)   0.420   0.783** 

Below 10 (33.3) 9 (30.0)  9 (30.0) 11 (36.7)  

Adequate 2 (6.7) 0 (0.0)  3 (10.0) 0 (0.0)  

Above 18 (60.0) 21 (70.0)  18 (60.0) 19 (63.3)  

Vit. D adequacy – n(%)   0.796   0.021** 

Below 17 (56.7) 18 (60.0)  19 (63.3) 24 (80.0)  

Adequate 7 (23.3) 6 (20.0)  7 (23.3) 5 (16.7)  

Above 6 (20.0) 6 (20.0)  4 (13.3) 1 (3.3)  

Vit. C adequacy – n(%)   0.873   0.931** 

Below 8 (26.7) 6 (20.0)  6 (20.0) 5 (16.7)  

Adequate 2 (6.7) 5 (16.7)  2 (6.7) 4 (13.3)  

Above 20 (66.7) 19 (63.3)  22 (73.3) 21 (70.0)  

B6 adequacy – n(%)   0.527   0.705** 

Below 25 (83.3) 23 (76.7)  25 (83.3) 23 (76.7)  

Adequate 5 (16.7) 7 (23.3)  4 (13.3) 7 (23.3)  

Above 0 (0.0) 0 (0.0)  1 (3.3) 0 (0.0)  

Mg adequacy – n(%)   0.710   1.000** 

Below 23 (76.7) 25 (83.3)  27 (90.0) 27 (90.0)  

Adequate 5 (16.7) 3 (10.0)  2 (6.7) 2 (6.7)  

Above 2 (6.7) 2 (6.7)  1 (3.3) 1 (3.3)  

*Student’s t-test; **Fisher exact test; ***Pearson’s chi-square test. 
Ca= calcium, Fe = iron, Na= sodium, K= potassium, Vit. A= vitamin A, Vit. D= vitamin D, Vit. C= vitamin C, B6 = vitamin B6, Mg = magnesium. 

isoflavones and premenstrual symptoms. However, a 
significant relationship was observed between these 
symptoms and the intake of total fats, saturated and 
monounsaturated [26]. 

Another study investigated, in a sample of 71 
women, the relationship between the level of physical 
activity and the incidence of PMS. They found that 
higher levels of physical activity were associated with a 
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Figure 1: Relationship between reactance and body fat percentage in the post-menstrual period. 

 

 
Figure 2: Association between sodium intake in the pre- and post-menstrual periods according to physical activity, on PMS 
participants. 

reduced the incidence of PMS. Women diagnosed with 
PMS had a lower level of physical activity than healthy 
women. These results show that the practice of 
physical exercise can help with the prevention and/or 
treatment of PMS [27]. A similar result was found in the 
present study, with a higher intake of lipids by 
sedentary PMS women in the premenstrual period. 

Body weight, BMI, body fat percentage and lean 
mass presented similar values between the groups, 
and none of the anthropometry and body composition 

variables showed a statistically significant difference 
between the phases of the menstrual cycle. Different 
results were observed in a study conducted with 40 
college women, with higher levels of fat percentage 
(p=0.019) and waist circumference (p=0.021) in the 
luteal phase than in the follicular phase of the 
menstrual cycle [28]. In the present work, BMI results 
showed that 93.3% of the exercising participants were 
eutrophic in the two periods, compared to 76.7% and 
73.3% in the sedentary group in pre and postmenstrual 
periods, respectively. Similarly, Oliveira et al. found no 
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significant variations in BMI among the menstrual 
periods [28]. 

The investigation of the relationship of reactance 
with BMI, body fat percentage and lean mass showed 
only one direct association, between body fat 
percentage and reactance, in exercising women in the 
postmenstrual period. In the premenstrual period, this 
association was borderline. These results support the 
use of the BIA method for evaluation of the body 
composition [26]. A study demonstrated that the 
greater the amount of body water, the more easily the 
electric current flows through the tissues, i.e. the 
reactance to the electrical current flow is increased in 
individuals with high amount of fat, which is a poor 
electrical conductor due to the small amount of water 
[29]. 

The consumption of calories was significantly 
increased in exercising women in the postmenstrual 
period. It is probable that this increase has no 
relationship with the premenstrual period and its 
symptoms. On the other hand, the significant reduction 
of TEV, carbohydrates, lipids, sodium and vitamin D in 
sedentary women in the postmenstrual period may 
indicate a possible relationship between the practice of 
physical exercise and dietary intake in the 
premenstrual period. Similar results were found in a 
study with 144 women with PMS, accompanied during 
two cycles and evaluated through food recall. Nutrient 
analyses showed a significant increase in total energy, 
carbohydrates and lipids in the premenstrual, when 
compared to postmenstrual period. On the other hand, 
there was a decrease in the amount of protein in the 
premenstrual period [30,31]. 

Larger amounts of carbohydrates and lipids in 
women with PMS in the luteal phase of the menstrual 
cycle were also observed in another (pilot) study, which 
evaluated possible differences in sensitivity to insulin, 
food consumption and food cravings in PMS women 
during the luteal and follicular phases of the menstrual 
cycle. No statistically significant difference was found in 
insulin sensitivity and food consumption, but in all 
cases the amount of macronutrients was slightly larger 
in the luteal phase [32].  

Tucci et al. investigated the relationship of PMS to 
oral contraceptive methods and the effects on the 
choice of food during the two phases of the menstrual 
cycle. The results showed that participants that did not 
use oral contraceptives had a greater caloric intake of 
sweet foods in the luteal phase, while in the remaining 

participants this increased intake was in the follicular 
phase [33]. In the present work, most participants used 
oral contraceptive, so that it was not possible to search 
for this relationship. However, considering sweet foods 
as carbohydrates, similar results were observed. 

A study with similar methodology investigated a 
possible relationship of the consumption of vitamin D 
and calcium with PMS and its symptoms in women 
aged 27 to 44 years. The results showed that high 
intake of calcium and vitamin D can reduce the risk of 
PMS. Since these nutrients reduce the risk of 
osteoporosis and some types of cancer, their intake 
may be recommended also for younger women [34]. In 
the present study, a significant reduction in the 
consumption of vitamin D was observed in sedentary 
women in the postmenstrual period, but no 
associations were found with premenstrual symptoms. 

A case-control study with 3025 women assessed 
the consumption of vitamins through a food frequency 
questionnaire. The results showed that lower 
incidences of PMS were associated with high 
consumption of foods rich in thiamin and riboflavin, but 
not with the ingestion of vitamin B through supplements 

[35]. In the present study, no significant differences 
relative to the consumption of these nutrients were 
observed between groups or between periods of the 
menstrual cycle. 

In addition to all these information, Kim et al. stated 
that any improvement in lifestyle, such as physical 
exercises, self-care and a balanced diet, is effective in 
reducing the symptoms of PMS [36]. Our results 
support this conclusion, since the physical practice 
group had more adequate food consumption in the 
premenstrual phase than the sedentary group. 

This study has some limitations, such as the follow-
up time of participants, which was two months and 
could have been longer. However, a literature review 
showed only cross-sectional studies on this topic. 
Furthermore, the literature is scarce in studies on the 
relationship between the diagnosis of PMS and the 
practice of physical exercise. 

CONCLUSIONS 

No differences were observed between the study 
groups in relation to the diagnosis of PMS or body 
composition. In the assessment of the dietary intake, a 
reduction of TEV, carbohydrates, lipids, sodium and 
vitamin D was found in the sedentary group in the 
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postmenstrual period. In the physical practice group, no 
modifications were observed in the consumption of 
nutrients included in this study, in any of the menstrual 
periods. 
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