
International Educational E-Journal, {Quarterly}, ISSN 2277-2456, Volume-VI, Issue-I, Jan-Feb-Mar 2017 

 

 http://oiirj.org/oiirj/ejournal/                              ISSN 2277-2456 
 

Page 23 

Variations in Body Composition at Different Phases of Menstrual Cycle among 
Sportswomen 

 
aK. Jothi, bSanthakumari 
aAssociate Professor, YMCA College of Physical Education, Chennai 35, India  
bResearch Scholar, YMCA College of Physical Education, Chennai 35, India 
 
 

 
 Understanding about the menstrual cycle (MC) and its physiological mechanism 
is of great importance to the comprehension on the many biological alterations which 
occur at each new cycle.  The aim of this study is to find out the variations in body 
composition at different phases of MC among sportswomen. 60 sportswomen from 
different games and athletes from Andhra Pradesh in the age group of 22 - 25 years were 
selected and measured of their height and weight on normal day which formed initial 
scores and on 3rd , 9th, 14th and 21st day of menstrual cycle which formed menstruation 
phase (MP), follicular phase (FP), ovulation phase (OP) and luteal phase (LP) scores 
respectively. Body Mass Index (BMI) of the subjects were determined based on the 
collected data.  To test statistically significance of differences in means repeated 
ANOVA was used. The obtained BMI values of different phases of menstrual cycle 
proved that from the mean value of 24.86 at the initial stage of the sports women 
decreased slowly with mean values of 24.85 at MP, 24.80 at FP, 24.79 at OP and 24.72 at 
LP.   These differences were tested for significance and the obtained F value of 25.21 was 
significant (P<0.05).  The post hoc analysis proved that comparing with initial level BMI, 
different phases of menstrual cycle has significant decrease in BMI The paired mean 
comparisons further proved that the decrease was significant from one phase to another. 
Thus, the results of this study proved that among sports women there was decrease in 
weight which caused reduction of BMI. Thus, it was concluded that slight decrease in 
body weight recorded in the menstrual cycle phases resulted in reduction of BMI among 
sportswomen. 
 
INTRODUCTION 

By nature, a woman's body is developed to protect her and a potential fetus. As a 
result, woman have more body fat than men, that is, about five percent more. Thus, 
women have more enzymes for storing fat and fewer enzymes for burning fat. 
Additionally, the estrogen women have activates fat storing enzymes and causes them to 
multiply.  Women experience more changes in hydration levels than men because of their 
menstrual cycle, and this can affect body fat. And retaining fluid may also cause weight 
to fluctuate day-to-day during this period causing additional variation in the body fat 
percentage.(Tanita Corporation, 2016)   

Understanding about the menstrual cycle (MC) and its physiological mechanism 
is of great importance to the comprehension on the many biological alterations which 
occur at each new cycle are being investigated by different researchers specially how it 
reflect on women's body. Such alterations depend on the integrity and suitable action of 
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the neuroendocrine system which, by the activity of its hormones, is responsible for these 
alterations (Guyton and Hall 1999) . According to Nativ et al. (2007)  the normal MC 
varies from 21 to 35 days, with mean of 28 days, and can be divided in three distinct 
phases: follicular, ovulatory and luteal. The follicular phase is characterized by low levels 
of estradiol and progesterone, which make that the uterine filling degenerates and comes 
off during menstruation, marking the first day of the MC. Increase in the luteinizing and 
follicle-stimulating hormone levels signal the beginning of the ovulatory phase, in which 
the estradiol level reaches its peak and progesterone increases. In the luteal phase the 
luteinizing and follicle-stimulating hormones decrease, the follicle closes after releasing 
from the ovule and makes the luteal body, which segregates progesterone (Janse de Jonge 
(2003)  . If the ovule is not fertilized, the luteal body degenerates and stops producing 
progesterone, the estradiol level decreases and a new MC begin (Guyton and Hall 1999). 

Ellard et.al. (1991)  determined the effects of a normal menstrual cycle on body 
weight, percentage body fat (% fat by hydrostatic weighing) and other variables among 
20 regularly menstruating (23- to 35-d cycles) subjects (aged 20–30 years) on days 1, 7, 
14, 21 and 28 after the onset of menstrual flow. Repeated-measures analysis of variance 
indicated no significant differences for any measured parameter between the 5 assigned 
days. Therefore, body composition in this age group was not affected by normal 
menstruation. Gleichauf CN, Roe DA (1989) . examined the reliability of resistance (R) 
and body composition estimates in 25 women during their menstrual cycle. Significant 
differences were observed between phases 1 and 2 for R (p less than 0.001), weight (p 
less than 0.05), and fat-free mass (p less than 0.05) and differences were observed 
between phases 2 and 4 for R (p less than 0.05) and weight (p less than 0.05); no 
significant differences were observed for percent body fat. Changes in body weight (p 
less than 0.001) associated with Na intake explained a significant proportion of error in 
resistance measures.  

Thus, the theoretical foundations based on previous researches proved that there 
were changes in body composition due to menstrual cycle, however researches differed 
whether these changes were significant or not.  Hence, further research in this area is 
needed to find out the variations in body composition among sports women during 
menstrual cycle. 

METHODOLOGY 
 The subjects for this study were 60 sportswomen from different games and 
athletes from Andhra Pradesh.  The age of the subjects ranged between 22 - 25 years.  
The subjects were selected on random basis. The subjects’ menstrual cycles are counted 
form the first day of menstrual flow, because the onset of menstruation corresponds 
closely with the hormonal cycle. Subjects tested for their body composition through Body 
Mass index, which was determined by weight in kilograms and height squared in 
centimeters.  Thus data of initial stage, that is, a day before the first day of menstrual flow 
and 3rd day, 9th day, 14th day and 21st day which are considered as menstrual phase (PM), 
follicular phase (FP), Ovulation phase (OP) and Luteal phase (LP) scores.  The collected 
data was subjected to statistical treatment using repeated ANOVA.  When significant F 
ratio was obtained, the results were further subjected to post hoc analysis using Scheffe’s 
confidence interval test.  In all cases 0.05 level was fixed to test the hypothesis of this 
study.  
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RESULTS 

 The influence of menstrual cycle on body mass index of the sports women, the 
mean, standard deviation and the range are presented in Table I. 

Tab I: Body Mass Index Mean, Standard Deviation and Range during Menstrual 
cycle compared with initial scores 

Menstrual Phases Mean SD Range 

Min Max 

Initial 24.86 + 2.96 19.88 34.19 

Menstrual phase 24.85 + 2.93 19.88 34.11 

Follicular phase 24.80 + 2.93 19.83 33.99 

Ovulation phase 24.79 + 2.93 19.80 34.11 

Luteal phase 24.72 + 2.93 19.80 34.07 

 

 Results presented in Table I shows that there was differences due to menstrual 
cycle phases. The variation on menstrual cycle of sportswomen’s body mass index is 
presented through figure I. 
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Statistical significance of the differences was tested through repeated ANOVA 
and results presented in Table II. 
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Tab II: Repeated ANOVA results Influence of Menstrual Cycle on Body Mass Index 
of Sportswomen 

Source SS df MS F 

Subjects 2540.60 70  

 
25.21* 

 

Trials 0.73 4 0.18 

Residual 2.18 300 0.01 

Total 2542.05 374  

  * Significant 

 Since significant F value of 25.21 was obtained, the results were subjected to post 
hoc analysis using Scheffe’s confidence interval test and the multiple comparisons of 
paired means presented in Table III. 

Tab III:  Post Hoc Analysis of Multiple Comparisons of Paired Means on BMI  

Initial Menstrual 
Phase 

Follicular 
phase 

Ovulation 
Phase 

Luteal 
phase  

MD Reqd 
C.I 

24.86 24.85    0.009 0.049 
24.86  24.80   0.062* 0.049 
24.86   24.79  0.068* 0.049 
24.86    24.72 0.138 0.049 

 24.85 24.80   0.053* 0.049 
 24.85  24.79  0.058* 0.049 
 24.85   24.72 0.129 0.049 
  24.80 24.79  0.006 0.049 
  24.80  24.72 0.076* 0.049 
   24.79 24.72 0.070* 0.049 

 * Significant 

DISCUSSIONS ON FINDINGS 

Regulatory hormones, body temperature and other physiological mechanisms 
fluctuates during the menstrual cycle including changes in weight. In this study, the 
variations of body mass index during menstrual cycles among sportswomen were studied. 
The mean values presented in Table I of different phases of menstrual cycle proved that 
there exists difference in body mass index of the sportswomen. From the BMI mean 
value of 24.86 at the initial stage, of the sports women decreased slowly with mean 
values of 24.85 at menstrual phase, 24.80 at follicular phase, 24.79 at ovulation phase and 
24.72 at luteal phase. These differences were tested for significance and the obtained F 
value of 25.21 was significant (P<0.05).  The post hoc analysis proved that comparing 
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with initial level BMI, different phases of menstrual cycle has significant decrease in 
BMI The paired mean comparisons further proved that the decrease was significant from 
one phase to another. Thus, the results of this study proved that among sports women 
there was decrease in weight which caused reduction of BMI. Ellard et.al. (1991) found 
that there was slight increase in body weight due to menstrual cycle.  But this study 
proved that there was slight decrease in body weight among sports women. This may be 
because of the fact they sports women might have participated in regular physical 
activities which might have caused for reduction in BMI. Thus, the findings of this study 
was not in agreement with the findings of Ellard et. Al (1991), however concurred with 
the findings of Gleichauf CN, Roe DA (1989) who found decrease in body weight due to 
menstrual cycle. 

CONCLUSION 

It was concluded that the low level decrease in body weight recorded in the 
menstrual cycle phases resulted in reduction of BMI among sportswomen.  
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