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Abstract 

Background: Hormonal fluctuations during menstruation 
may affect muscles, ligaments, and joint functions. Therefore, 
this study aimed to determine how different menstrual cycle 
phases affected young females’ balance. 

Aim of Study: This study aimed to investigate and compare 
the balance between athletic and non-athletic young females 
during the ovulatory and mid-luteal phases. 

Patients and Methods: This cross-sectional study was 
conducted on 25 non-athletic females with regular menstrual 
cycles. They were aged 18 to 25 years, with body mass index 
(BMI) ranging from 25 to 29.9kg/m2, and free of any medical 
disorders. 

Results: Non-athletic females showed a significant de-
crease (p<0.02) in the overall stability between the ovulation 
and mid-luteal phases. 

Conclusions: Non-athletic females exhibit less balance 
during the ovulation phase than in the mid-luteal phase. The 
menstrual phases should be taken into consideration in design-
ing the exercises. 
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Introduction 

PERFORMING a task while keeping a stable po-
sition is a dynamic definition of postural control or 
balance. Maintaining the proper interaction between 
the environment, the task, and the body segment is 
the goal of postural orientation [1]. Many factors 
can impact equilibrium. Menstruation is a signifi-
cant factor that may impact one’s ability to maintain 
proper posture [2]. 

Hormonal fluctuations during the menstrual cy-
cle affect the levels of sex hormones, particularly 
estrogen, which influence the mechanical character- 
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istics of soft tissues like muscles, tendons, and lig-
aments because human connective tissues contain 
the 17-β estradiol receptor [3]. Because both proges-
terone and estrogen can cross the blood-brain bar-
rier, their cyclical fluctuations can have an impact 
on central nervous system function [4], which may 
have an impact on balance [1]. 

To prevent injuries, it is important to understand 
the relationship between a woman’s ability to main-
tain balance and her hormonal changes [5]. A funda-
mental component of the understanding of women’s 
higher risk of musculoskeletal injuries appears to 
be disruption in postural control and neuromuscular 
function [6]. Therefore, this study aimed to evaluate 
balance during the ovulation and mid-luteal phas-
es in non-athletic females. This study hypothesized 
that there would be changes in the balance control 
between different menstrual cycle phases. 

Patients and Methods 

A cross-sectional repeated measures study was 
conducted at Ahram Candian University during 
2022, on 25 healthy nulliparous females between 
the ages of 18 and 25 years old. They had regular 
menstrual cycles and a BMI between 25 and 29.9 
kg/m2. They did not participate in any physical ac-
tivities. Exclusion criteria included menstrual irreg-
ularities, use of hormonal supplements or injections 
in the past 6 months, history of medical disorders, 
recent lower extremity fractures or sprains, previous 
knee/ankle injuries, neurological deficits, muscu-
loskeletal or congenital disorders, polycystic ova-
ry syndrome, vestibular dysfunction, otitis media, 
labyrinthitis, or other issues affecting balance. All 
females signed a written informed consent. 

Procedures: 
The menstrual phases detection: 

To detect the ovulation phase, an strip was used. 
It is a valid and reliable test. Urine was collected in 
a sterile container, and each female dipped the strap 
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in it. She performed this test again three to five days 
before the anticipated day of ovulation. A luteiniz-
ing hormone (LH) surge was indicated by a change 
in the color of the strip. Ovulation took place with-
in 24 to 36 hours of the surge, according to an in-
creased LH surge [7]. 

Balance assessment: 
Each female had her balance measured during 

the ovulation and the mid-luteal phase using a Bi-
odex balance system (Biomedical Balance System 
Inc., USA). It is a valid and reliable instrument for 
training and screening balance. It is interfaced with 
computer software and features a dynamic multiax-
ial platform that permits an inclination of about 20 
degrees over a 360-degree range. One to eight was 
the range of stability levels. A microprocessor-based 
actuator in the system regulates the level of surface 
instability. 

With stability level 8, the examiner put the plat-
form in an unstable state and instructed each female 
to keep her eyes on the visual feedback screen and 
keep the cursor in the center of the circle without 
holding on to the support handle rails or her arms 
by her sides. She conducted the test three times with 
a three-minute break between each test trial. The 
three readings were then averaged and recorded. 

Statistical analysis: 
Statistical Package for Social Sciences (SPSS) 

computer program (version 19 Windows) was used 
for data analysis. The Kolmogorov-Smirnov test 
assessed the distribution of data measured. Ac-
cordingly, a paired t-test was used to compare the 
ovulation and mid-luteal phases. p-value ≤0.05 was 
considered significant. 

Results 

The females’ mean age, weight, height, and BMI 
were 22±1.09 years, 75.3±6.8 kg, 163.3±4.2 cm, and 
28.1±1.4 kg/m2, respectively. The mean value of the 
overall stability index was 0.486±0.16 in the ovula-
tion phase, and it was 0.400±0.09 in the mid-luteal 
phase. The paired t-test showed a significant decrease 
(p<0.02) in the overall stability index (Fig. 1). 

Fig. (1): Mean values of the overall stability index in the ovula-
tion and mid-luteal phases in the non-athletic females. 

Discussion 

One of the variables linked to injuries during ex-
ercise was balance ability. Many systems, including 
the sensory, motor, and central nervous systems, in-
fluence balance. Bone, skeletal muscle, ligaments, 
and the nervous system contain sex hormone re-
ceptors. Thus, this study investigated how female 
young adults’ static balancing ability was affected 
by their menstrual cycle. Females showed a signif-
icant decrease in the overall stability between the 
ovulation and mid-luteal phases. 

The findings agreed with Lee [5], who investi-
gated the effects of the menstrual cycle on the static 
balance of 18 young women using the Good balance 
system. They reported no significant difference in 
the overall stability index between the ovulation and 
mid-luteal phases. Also, the results were supported 
by Sung and Kim [1], who examined the dynamic 
balance during the menstrual, ovulation, and luteal 
phases using the Biodex balance system in young 
females. They found that the total, forward-left, 
forward-right, backward-left, and backward-right 
stability balance indexes were significantly higher 
in the ovulation phase than in the mid-luteal phase. 
In addition, Emami [2] investigated the static and 
dynamic balance using a single-leg stance test and 
Y-balance test, respectively, in non-athletic healthy 
women. They found that the mediolateral sway and 
overall sway indexes were significantly higher dur-
ing the ovulation phase than in the mid-luteal phase. 

The findings of a previous study demonstrated 
that high levels of female sex hormones led to a sig-
nificant increase in the velocity moment. This im-
plies that less balance results from increased levels 
of female sex hormones [8], which agrees with this 
study. Also, it has been reported that the menstrual 
cycles impact a variety of exercise performance-re-
lated parameters [9]. 

Also, McNulty [10] reported that exercise per-
formance may be negligibly decreased during the 
early follicular phase of the menstrual cycle. The 
hormonal fluctuations may affect strength, metab-
olism, inflammation, body temperature, fluid bal-
ance, and injury risk, which may impact a female’s 
performance [11]. 

During the menstrual cycle, changes in body 
composition, substrate metabolism, muscle activa-
tion, and thermoregulation have all been suggested 
as reasons why physical performance may change. 
The altered force production that could impact mus-
cle strength and power could be attributed to con-
centrations of female sex hormones. Because of its 
neuroexcitatory action on the brain and its inhibito-
ry effect on cortical excitability, progesterone and 
estrogen have opposing effects on force production, 
exhibiting a positive and negative correlation, re-
spectively [12]. 
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In addition, Tornberg [13] have demonstrated 
that these hormones affect different physiological 
and psychological aspects. So, there is no doubt that 
these effects can affect women’s performance. To 
further support the findings, more investigation is 
required to investigate other factors that affect bal-
ance, such as hip and ankle strategy. Also, there is 
a need for more studies conducted on large sample 
sizes in all phases of the menstrual cycle. 

Conclusions: 
Non-athletic females showed less balance dur-

ing the ovulation phase than in the mid-luteal phase. 
This finding should be taken into consideration dur-
ingthe design of the exercises for sedentary females. 
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