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ABSTRACT 
 
Teixeira ALS, Fernandes Júnior W, Moraes EM, Alves HB, 
Damasceno VO, Dias MRC. Effects of Menstrual Cycle Phase on 
Resting Heart Rate in Healthy Women. JEPonline 2012;15(4):47-54.  
The menstrual cycle (MC) is primarily responsible for changes in 
female physiology. The aim of this study was to assess the influence 
of different phases of the MC on resting heart rate (RHR) in healthy 
women with and without the use of oral contraceptive. Forty-four 
university women with age range from 18 to 35 yrs were divided into 
two groups. The Control Group (CG) who were oral contraceptive 
users (n=24) and the Experimental Group (EG) who were not 
contraceptive users (n=20). The participants made three visits to the 
laboratory; one in each phase of the cycle (follicular, ovulatory, and 
luteal). The RHR was evaluated during a 10-min period in the supine 
position, and was considered the lowest value recorded by the heart 
rate monitor. No significant differences (P>0.05) were obtained 
between the three phases of the MC within-groups and between-
groups. The results suggest that the different phases of the MC did 
not alter the RHR in healthy university women independently of the 
use of oral contraceptive. 
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INTRODUCTION 
 
The menstrual cycle (MC) has a cyclical nature that lasts approximately 28 days, and has been 
identified as a major factor in changes in female physiology (16). Changes in hormone concentrations 
secreted by the hypothalamus-pituitary-gonadal axis, particularly estrogen and progesterone, 
determine the three phases that constitute the MC: follicular, ovulatory, and luteal (37). The influence 
of the different phases of the MC has been studied on factors such as the risk of injury (5), flexibility 
(4), anaerobic power (35), muscle strength (25), sports performance (28), and cardiovascular 
mechanisms (2,13,20). 
 
Heart rate (HR) is modulated by the autonomic nervous system through its sympathetic and vagal 
branches that secrete the hormones norepinephrine and acetylcholine, respectively. The HR control 
and response follows a well-defined pattern both at rest and during exercise (7,27,29). This 
autonomic control is an important indicator of health, because adults with autonomic dysfunction have 
higher all-cause and cardiovascular mortality rates (1,6,8,10,12,14,18,22-23,31,36). Resting heart 
rate (RHR) is frequently used during the evaluation of the functional condition of a person. The resting 
values determine have a direct relation to a person’s intensity of aerobic training (19). In addition, the 
RHR is an independent predictor of mortality (10,12,18,31). 
 
Intrinsic and extrinsic factors can modify the behavior of RHR, including body temperature (9,17). 
During the ovulatory phase of the MC, there is an increase in body temperature (15), which could 
change the values of RHR. In addition, the influence of oral contraceptive in this context requires 
further study. Thus, the purpose of this study was to assess the influence of different phases of the 
MC on RHR in healthy women with and without the use of oral contraceptive. It was hypothesized 
that RHR is greater during the ovulatory phase of the cycle. 
 

METHODS 
Subjects 
A total of 44 healthy university women, age range from 18 to 35 years (23.4 ± 4.7 yrs) were enrolled. 
All participants reported they were knowledgeable about their MC, which occurred regularly between 
25 and 40 days (35). Women who reported a disturbance of the endocrine system, the use of beta-
blockers, who were smokers or who were ingesting substances that may interfere with the 
experimental procedures were excluded from this sample. The subjects were also asked to refrain 
from drinking coffee and alcohol and engaging in physical exercise 8 and 24 hrs, respectively, prior to 
the assessments. All evaluations were done in the morning. All subjects read and signed an informed 
consent form approved by the local institutional research committee. 
   
Procedures 
Anthropometry 
The participants’ body weight was assessed using a digital weighing scale (Fillizola®, Brazil).  Height  
was determined using a stadiometer with mm precision (Sanny®, Brazil). Then, body density was 
estimated using the equation of Jackson et al. (19) through the sum of skinfolds (triceps, suprailiac, 
and thigh), and converted to fat percentage by the formula of Siri (32).  
 
Menstrual Cycle Phases 
The participants were divided into a Control Group (CG) who were oral contraceptive users (n=24) 
and an Experimental Group (EG) who were non-contraceptive users (n=20). To define the phase, in 
relation to the day of the cycle, the criterion proposed by Wojtys et al. (37) was used where three 
phases are considered (follicular, ovulatory, and luteal). The follicular phase is between the first and 
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the 9th day of the cycle. The ovulatory phase is between the 10th and the 14th day, and the luteal 
phase is from the 15th day until the end of the cycle. 
 
Resting Heart Rate 
The participants’ RHR was identified as the lowest value recorded by the HR monitor (FS2, Polar 
Electro OY®, Finland) during 10-min in the supine position. 
 
Statistical Analyses 
All data are presented as mean ± standard deviation (SD). The Komolgorov-Sminorf normality test 
and a homoscedasticity test (Levene`s test) were used to analyze the normal distribution of the data. 
All variables present a normal distribution and homoscedasticity. The independent t-test was used to 
verify the difference between the anthropometric variables between the groups. A two (CG and EG) 
by three (menstrual phases) ANOVA was used to analyze the difference between groups, followed by 
Tukey post hoc test when necessary. The significance level adopted was P=0.05 for all tests. The 
Statistical software version 6.0 (Statsoft, Inc., Tulsa, OK) was used in all analyses. 
 

RESULTS 
 
Table 1 shows the characteristics of the participants. No significant differences were found between 
the CG and the EG for all variables (P>0.05). In regards to RHR, no significant differences (P>0.05) 
were found between the groups in all menstrual phases (Table 2). In addition, there were no 
significant differences (P>0.05) among the three different phases of the cycle for both the CG and the 
EG (Figure 1). 
 
Table 1.  Descriptive Data for Each Group. 
Variables CG (n = 24) EG (n = 20) P 

Age (yrs) 23.5 ± 4.5 23.1 ± 5.1 ns 

Weight (kg) 55.9 ± 6.9   61.0 ± 12.5 ns 

Height (cm)         162.4 ± 5.5 163.2 ± 4.7 ns 

BMI (kg/m2) 21.1 ± 1.5  22.8 ± 3.7 ns 

Fat (%) 28.8 ± 4.3  32.1 ± 7.4 ns 

Values presents in mean ± SD. BMI: Body Mass Index; CG: Control Group; EG: Experimental Group; ns: 
not significant. 

 
DISCUSSION 
 
The MC is characterized by rhythmic variation in the secretion of female hormones and corresponds 
to changes in the sexual organs and other physiological responses. The purpose of this study was to 
determine the influence of the MC on the RHR of healthy university students with and without the use 
of oral contraceptives. The hypothesis was that the RHR would be greater in the ovulatory phase but, 
contrary to this thinking, the findings showed that the MC did not change RHR. 
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Table 2.  Values of the RHR (bpm) during the Menstrual Phases Between-Groups. 
Phases CG (n=24) EG (n=20) P 

Follicular 69.9 ± 6.6 68.8 ± 10.3 ns 

Ovulatory 71.2 ± 7.8 69.7 ± 8.7 ns 

Luteal 71.6 ± 8.2 70.1 ± 6.9 ns 

Values presents in mean ± SD. CG: Control Group; EG: Experimental Group; ns: not significant. 
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                   Figure 1.  RHR values in the CG and the EG during the MC. 
 
 
Effects of Oral Contraceptive on Cyclical Hormone Variations 
The MC is divided into three different phases according to hormone variations. The follicular phase is 
characterized by low concentrations of female hormones. It is this phase that the development of the 
ovarian follicle occurs. The ovulatory phase is between the 10th and the 14th day with the peak of 
luteinizing (LH) and estrogen hormones. After ovulation, the luteal phase begins with particularly a 
high concentration of progesterone and, to a lesser extent, estrogen (16). 
 
Progesterone plays an important role in making the uterus receptive to pregnancy. It also has the side 
effect of raising the woman's basal body temperature.  Estrogen promotes the proliferation and growth 
of specific cells in the body responsible for the development of most female sexual characteristics. 
The use of oral contraceptives is a strategy often used by women to prevent pregnancy. The pills 
provide a constant estrogen dosage across the MC, thus attenuating the cyclical estrogen and 
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luteinizing hormone (LH; a hormone produced by the anterior pituitary gland) peak noted at ovulation 
(3).  
 
Influence of Menstrual Cycle on Cardiac Autonomic Control 
Previous studies have shown that the MC can modify the cardiac autonomic control. Sato et al. (30) 
observed through power spectral analysis of HR variability that sympathetic nervous activities are 
predominant in the luteal phase when compared to the follicular phase. However, it didn’t change the 
RHR. In this context, Tanaka et al. (34) demonstrated that baroreflex control of HR is altered during 
the regular MC in healthy women, but it had no effect on RHR. These two studies are in agreement 
with our results. 
 
In contrast, Leicht et al. (24) showed that higher values of RHR occur during the ovulatory phase of 
the cycle in comparison to the follicular and luteal phases. In their study, the authors found a 
significant correlation between peak estrogen levels and cardiac vagal activity. In addition, Bai et al. 
(2) demonstrated through HR variability that the high-frequency (HF) components decreased from the 
follicular phase to the luteal phase while the low-frequency (LF) components, the LF/HF ratio, and 
RHR increased. According to the authors, the follicular phase is characterized by enhanced vagal 
activity and the luteal phase is characterized by enhanced sympathetic activity. 
 
This autonomic balance has a prognostic value because adults with autonomic dysfunction have 
higher all-cause and cardiovascular mortality rates (1,6,8,10,12,14,18,22-23,31,36). In addition, the 
RHR is an independent predictor of mortality (10,12,18,31). Interestingly, in accordance with the 
results of the present study, it appears that hormonal fluctuations resulting from the MC and the 
increase in body temperature at ovulation (15) are not sufficient to modify the autonomic balance 
represented by RHR. 
 
Limitations, Practical Implications, and Future Investigations 
It is important to note the limitation of this study. For example, the menstrual phases were based on 
self-report data from the participants. The estrogen/progesterone ratio in the urine (11,35), saliva (33) 
or blood (26) is the gold standard to identify the phases. However, due to operational difficulty and 
because the MC presents hormonal variations with well-defined standards, many studies are carried 
out without direct analysis of hormonal levels. 
 
The findings in the present study indicate that the MC phases were not associated with RHR. The 
literature shows that high values of RHR increase the risk of mortality. Another practical application of 
RHR values is during a physical exercise prescription. The RHR is used in the HR reserve equation 
by Karvonen et al. (21). Therefore, any phenomenon that is likely to influence cardiovascular control 
is an important research question that should be elucidated. 
 
Future research should be conducted with a more definitive determination of the menstrual phases, 
and the inclusion of other factors such as physical activity level and clinical status for future 
comparison of results and better clarification on this issue. 
 

CONCLUSION 
 
We conclude that the different phases of the MC do not modify the RHR in healthy university women 
independent of the use of oral contraceptives. 
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