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Introduction
Menstrual irregularities are a common concern for adolescent female 

athletes and can significantly impact their overall health, performance, 
and well-being. The onset of menstruation marks an important milestone in 
a young female’s development, but for many athletes, irregularities in their 
menstrual cycle can create challenges both physically and emotionally. 
Understanding the relationship between athletic training, hormonal 
fluctuations, and menstrual function is crucial for identifying, managing, and 
preventing menstrual dysfunction in adolescent female athletes. Adolescent 
athletes often face unique physiological demands due to the combination 
of intense physical activity and the developmental changes of puberty. The 
menstrual cycle is controlled by a complex interplay of hormones, including 
estrogen, progesterone, and luteinizing hormone. These hormones regulate 
the menstrual cycle, which typically occurs every 21 to 35 days. However, 
intense physical training, stress, nutritional factors, and other variables can 
disrupt this delicate hormonal balance, leading to menstrual irregularities. 
These irregularities can manifest in different ways, such as delayed onset of 
menstruation, skipped periods, or excessively heavy or light menstrual flow.

Description
One of the most common menstrual irregularities in adolescent female 

athletes is amenorrhea, the absence of menstruation. Primary amenorrhea 
refers to the lack of menstruation by the age of 15 in girls who have otherwise 
developed secondary sexual characteristics, while secondary amenorrhea 
refers to the cessation of periods for three months or longer in a girl who has 
previously had regular menstrual cycles. Both types of amenorrhea are of 
concern, as they may indicate underlying health issues that require attention. 
The cause of amenorrhea in adolescent female athletes is often related to 
energy imbalance. Athletes who engage in rigorous training, especially those 
in sports that emphasize leanness or weight control, such as gymnastics, 
running, ballet, and swimming, are at an increased risk of developing energy 
deficiencies. Energy imbalance occurs when the energy expended through 
exercise exceeds the energy intake from food, leading to a negative energy 
balance. This can result in a decrease in body fat, which is essential for the 
production of estrogen, a hormone that plays a key role in regulating the 
menstrual cycle. Without sufficient estrogen, the hypothalamus and pituitary 
gland, which control the reproductive system, may stop signaling the ovaries 
to release eggs, resulting in the absence of menstruation [1].

In addition to energy imbalance, factors such as psychological stress, 
overtraining, and insufficient recovery can contribute to menstrual dysfunction 
in adolescent athletes. Stress, both physical and emotional, can disrupt the 
hypothalamic-pituitary-gonadal axis, which is the hormonal system that controls 
the menstrual cycle. Intense training, competition pressures, and the demands 
of school can elevate stress hormones like cortisol, which can interfere with the 

normal functioning of the reproductive system. Overtraining, or training without 
adequate rest, can also suppress reproductive function, as the body prioritizes 
recovery and adaptation to physical stress over reproductive processes. 
Another factor contributing to menstrual irregularities in adolescent athletes is 
insufficient nutritional intake. Female athletes may struggle to meet their caloric 
needs due to the demands of training, and some may intentionally restrict 
their caloric intake to maintain a low body weight or improve performance. 
Inadequate nutrition, particularly a lack of essential vitamins and minerals 
such as calcium and vitamin D, can further disrupt hormonal regulation and 
menstrual function. A deficiency in key nutrients can compromise bone health, 
leading to conditions like osteoporosis or stress fractures, which are common 
in athletes with menstrual irregularities [2].

The effects of menstrual dysfunction in adolescent female athletes 
extend beyond the loss of menstruation. Amenorrhea can have long-term 
consequences on bone health and fertility. Estrogen plays a crucial role in bone 
development and maintenance, and when menstrual cycles are disrupted, bone 
mineral density may decrease, leading to an increased risk of fractures and 
long-term bone problems. Adolescence is a critical period for bone growth, and 
any disruption in hormonal regulation during this time can result in permanent 
bone deficits. Furthermore, prolonged amenorrhea can impair fertility, making 
it more difficult for an athlete to conceive in the future. In addition to the 
physical implications, menstrual irregularities can also affect an adolescent 
athlete’s mental health and overall well-being. The loss of menstruation or 
irregular cycles may lead to feelings of frustration, anxiety, and confusion, 
especially if the athlete is unaware of the underlying causes. Adolescents may 
feel isolated or misunderstood, particularly if they are experiencing symptoms 
such as mood swings, weight changes, or body image concerns. It is essential 
for coaches, parents, and healthcare providers to foster open communication 
with young athletes, ensuring that they feel supported and informed about the 
potential impacts of their training and nutrition on their menstrual health [3].

Treatment and management of menstrual irregularities in adolescent 
female athletes focus on addressing the underlying causes of the dysfunction. 
The first step is to evaluate the athlete’s overall health, including her nutritional 
intake, training regimen, and psychological well-being. A multidisciplinary 
approach, involving medical professionals such as pediatricians, gynecologists, 
nutritionists, and psychologists, can provide comprehensive care and 
support. One of the most important aspects of treatment is restoring energy 
balance, which may involve adjusting the athlete’s training volume, increasing 
caloric intake, and improving the quality of nutrition. Rebuilding nutritional 
habits, particularly ensuring an adequate intake of calories, protein, fat, and 
micronutrients, can help restore normal menstrual function and support overall 
health. In some cases, hormone therapy may be recommended to regulate the 
menstrual cycle and protect bone health. Hormonal treatments, such as oral 
contraceptives or hormone replacement therapy, can help restore estrogen 
levels, promote regular menstruation, and reduce the risk of bone loss. 
However, hormone therapy should be approached cautiously and used as 
part of a broader treatment plan that addresses the root causes of menstrual 
dysfunction [4].

Psychological support is also an essential component of treatment for 
menstrual irregularities. Many adolescent female athletes experience body 
image issues, performance pressures, or anxiety related to their training and 
competition. Addressing these psychological factors through counseling, stress 
management techniques, and promoting a healthy attitude toward body image 
can improve the athlete’s mental and emotional well-being and contribute to 
the resolution of menstrual dysfunction. Prevention of menstrual irregularities 
in adolescent athletes is best achieved through education and early 
intervention. Coaches, parents, and healthcare providers should be vigilant in 
recognizing the signs of menstrual dysfunction and should encourage athletes 
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to prioritize their health and well-being over performance. Athletes should be 
educated about the importance of balanced nutrition, adequate rest, and stress 
management in maintaining menstrual health. Additionally, regular monitoring 
of menstrual function and early intervention when irregularities are detected 
can help prevent long-term complications [5].

Conclusion
It is also essential for athletes to understand that menstrual irregularities 

are not a normal or necessary part of being an elite athlete. While some degree 
of irregularity may be common in the early stages of menstruation or during 
periods of intense training, the loss of menstruation or persistent irregularities 
should not be ignored. Athletes should feel empowered to speak openly 
with healthcare providers about their menstrual health, and should not feel 
pressured to sacrifice their health in pursuit of athletic success. In conclusion, 
menstrual irregularities are a significant issue for adolescent female athletes 
and can have wide-ranging effects on their physical, emotional, and mental 
health. By understanding the causes of menstrual dysfunction, including 
energy imbalance, stress, overtraining, and nutritional deficiencies, and 
addressing these factors through a comprehensive treatment plan, athletes can 
restore menstrual health and protect their long-term well-being. Preventative 
measures, including education, early intervention, and open communication, 
are key to ensuring that adolescent female athletes can maintain both their 
athletic performance and their overall health.
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