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Factors associated with the development of secondary amenorrhea in ballet dancers between 16 and 28 years of age from the “Aleph Dance Institute” and the “Instituto de Danza Cubana” in Oaxaca, Mexico


ABSTRACT
Secondary amenorrhea is a disorder manifested by the absence of menstruation in women for three successive months, associated with a low body mass index, excessive training, and stress. This study aimed to identify the factors related to the development of secondary amenorrhea in ballet dancers between 16 and 28 years of age from the “Aleph Dance Institute” and the “Instituto de Danza Cubana” in Oaxaca, Mexico. The study design was descriptive and transversal. Thirty ballet dancers from the “Aleph Dance Institute” and the “Instituto de Danza Cubana” of Oaxaca City between 16 and 28 years of age were considered for the sample. The questionnaires “The LEAF-Q” and “Test of stress levels adapted from the CPP” were applied for information collection. 56.7% of the dancers were between 16 and 17 years old, while 43.3% were between 18 and 28. Only 5.9% presented severe stress levels. Forty percent practice ballet 10 or more hours per week, and 46% presented a low BMI. 52.9% presented symptoms associated with the appearance of secondary amenorrhea, with low BMI and excessive training standing out. Excessive exercise and poor eating habits are the main factors predisposing to the appearance of secondary amenorrhea since they lead to a low BMI and poor energy storage in ballet dancers.
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1. INTRODUCTION
Secondary amenorrhea is a disorder that affects many women, and in the case of ballet dancers, this condition can be particularly prevalent and worrisome (Witkoś & Wróbel, 2019). Dancers, subjected to a rigorous training regimen and the pressure to maintain an idealized body, face several factors that can contribute to developing this condition. Ballet discipline demands high physical and mental commitment (Junge & Hauschild, 2023). Dancers spend hours training every day, which can lead to significant physical stress. This stress comes not only from intense exercise but also from the pressure to perform at the highest level and meet the aesthetic expectations of ballet (Doria & Numer, 2022). The combination of physical and psychological stress can alter the functioning of the hypothalamic-pituitary-ovarian axis, resulting in decreased hormone production necessary for menstruation (Shufelt et al., 2017). 
One of the most critical factors associated with secondary amenorrhea in dancers is excessive weight loss. Many dancers feel pressure to maintain a low body weight to meet the aesthetic standards of ballet. This can lead them to follow restrictive diets or develop eating disorders such as anorexia or bulimia (Abraham, 1996; Leonkiewicz & Wawrzyniak, 2022). A drastic reduction in caloric intake can decrease estrogen levels, essential for the menstrual cycle. Body composition plays a crucial role in menstrual health. It has been shown that a low body fat percentage (less than 17%) can cause menstrual dysfunction due to its impact on hormone levels (Rogan & Black, 2023). Dancers seeking a lean and toned body may fall below this critical threshold, leading to functional hypothalamic amenorrhea (Roberts et al., 2020). This disease presents an abnormal secretion or function of gonadotropin-releasing hormone (GnRH), which interferes with the menstrual cycle. 
Emotional stress is also an essential factor in the development of secondary amenorrhea. Dancers may experience anxiety about their performance, competition, and body perception. This type of stress can profoundly affect their hormonal health (de Las Heras-Fernández & Mendoza, 2023; Kelman, 2000). The relationship between emotional state and menstrual health is complex; chronic stress can lead to hormonal imbalances that disrupt ovulation and cause amenorrhea. Prolonged, intense exercise is another determining factor in secondary amenorrhea among dancers. Extreme amounts of physical activity can lead to what is known as exercise-induced amenorrhea. This type of amenorrhea is related to energy deficit; when calories burned exceed calories consumed, the body prioritizes vital functions over the reproductive cycle. It is important to note that not only underweight dancers are at risk; even those of normal weight can experience amenorrhea if they are subjected to an excessive training regimen (Chen et al., 2023). Therefore, the objective of this study was to identify the factors associated with the development of secondary amenorrhea in ballet dancers between 16 and 28 years of age from the “Aleph Dance Institute” and the “Instituto de Danza Cubana” in the city of Oaxaca, Mexico.

2. MATERIALS AND METHODS
The study design was descriptive-transversal. For the research, a population of thirty ballet dancers from the “Aleph Dance Institute,” located at Calle González Ortega, No. 120, Colonia Centro, Oaxaca de Juárez, Oaxaca, Mexico, and from the “Instituto de Danza Cubana” located at Belisario Domínguez 406 3. Colonia Reforma 68050 Oaxaca de Juárez, Mexico, during February-June 2024, was considered. 
The following tests were applied to collect data for this research: "The Leaf-Q" and "Test of stress levels adapted from the questionnaire of psychosomatic problems." The topics addressed in the first section were lifestyle (nutrition, type of exercise performed, and for how long), characteristics of the menstrual cycle, and use of contraceptives; the second section included questions about stress levels. This questionnaire comprised 30 items and was shared and disseminated through Google Forms. 
This protocol's elaboration complies with the criteria established by NOM-012-SSA3-2012 for executing research projects on human health. Autonomy will be reflected by the signature of informed consent and informed assent in the case of minors. This protocol was reviewed and authorized by the Faculty of Medicine and Surgery research committee of the Universidad Regional del Sureste.

3. RESULTS AND DISCUSSION
Of the 30 dancers interviewed, 56.7% were minors, specifically in the 16 to 17 age range. This group represents a significant portion of the sample, indicating that many young dancers are involved in this highly demanding discipline. In contrast, 43.3% are older, aged 18 to 28 years. This difference in age distribution is crucial to understanding variations in health and wellness patterns between younger and older dancers.
Stress is a critical factor affecting dancers due to ballet's physical and psychological demands. In the underage group, 41.2% were found to have a mild level of stress, while only a tiny percentage (5.9%) reported severe levels of stress. This suggests that while many young dancers may be dealing with moderate stress, a minority face more critical situations. Among older dancers, 30.8% also experience mild stress; however, there is an increase in medium levels (23.1%). This pattern may indicate that adult dancers face additional challenges related to their professional careers or transitioning to other responsibilities outside of ballet.
Irregular menstrual cycles are an essential indicator for assessing reproductive health. In this study, an alarming 70.6% of underage female dancers were found to have irregular menstrual cycles. This high percentage may be related to stress, low body weight, and excessive exercise. In comparison, among older dancers, 46.2% also have menstrual irregularities, although this figure is lower. The differences observed may reflect physical and hormonal maturity variations between the groups.
The level of training is another fundamental aspect of these dancers' lives. A remarkable 52.9% of the minors train 10 or more hours per week, which is considered excessive by sports and medical standards. This intensive regimen can have negative consequences for their hormonal and metabolic health. In contrast, only 23.1% of older dancers perform intensive training (10 or more hours per week), while 46.1% train between 1 and 3 hours per week. This suggests that many adult dancers view ballet as a complementary or recreational activity rather than a demanding professional career like their younger counterparts.
BMI is another essential indicator that reflects dancers' general and nutritional health. It was found that 52.9% of the younger dancers were underweight, which is associated with their poor eating habits and high levels of physical activity. On the other hand, among the older dancers, 47.1% are also within the underweight parameter, although this figure is slightly lower than that of the younger group.
A more detailed analysis reveals that five dancers with low BMI consume food only three times a day; furthermore, among those classified as normal weight (11 dancers), this restrictive eating pattern (three meals a day) is also observed. This behavior highlights a worrying trend towards inadequate eating habits within the group studied. Specialists recommend five meals daily to maintain adequate energy levels and ensure the correct performance of essential metabolic processes; however, this practice is not shared among the dancers interviewed.
The results of the study identified several key factors associated with the presence of secondary amenorrhea in these dancers. Low BMI: The prevalence of low weight was high in both younger and older dancers (52.9% and 38.5%, respectively). This factor is directly related to hormonal alterations that can negatively affect menstrual cycles. Level of stress: Although mild stress predominated among both categories (41.2% in minors and 30.8% in adults), it is a relevant factor since it directly affects the hypothalamic-pituitary-ovarian axis. Excessive training: More than 50% of the younger women trained intensively (10 or more hours per week), while only 23.1% of the older women maintained this high level (see Table 1).
A worrisome combination was observed, particularly among younger women: 52.9% have low body weight accompanied by irregular menstrual cycles (70.6%) and excessive training (52.9%). In comparison, among older women, only 38.5% are underweight; in addition, a smaller percentage (23.1%) engage in excessive training, and only a tiny group reports significant levels of stress.
Gifford et al. (2021) observed that the menstrual cycle is influenced by non-reproductive regulators such as psychological stress, sleep disturbances, strenuous exercise, and food intake, which influence changes in the organism. Observing our research, we agree that excessive exercise may affect the alteration of the menstrual cycle since 52.9% of underage dancers train 10 or more hours a week.
Stokić et al. (2005) expressed that amenorrhea is the consequence of an accumulation of factors, among which are underweight, excessive exercise, and/or high levels of stress; based on our research, we discern with what the author mentioned regarding the stress factor because 94.1% of the ballet dancers did not present severe stress but other factors that could play a fundamental role in the development of the disorder, so we deduce that it is not an indispensable factor as a trigger of this. 
Hormone production during adolescence and early adulthood is a dynamic process that profoundly impacts psychological motivations and cognitive development. At this stage of life, hormones drive visible physical changes and influence the complex world of emotions and thinking (Herting & Sowell, 2019). In adolescence, especially between the ages of 16 and 18, sex hormones such as estrogen and testosterone are at their peak. This hormonal surge is like a storm that rocks the personality boat, leading to intense mood swings and emotions that can range from euphoria to sadness in a matter of minutes. This hormonal fluctuation affects mood and influences how adolescents motivate themselves to engage in activities (Pfeifer & Allen, 2021).
Hormonal production tends to stabilize as one enters early adulthood, between the ages of 19 and 28. The ability to handle stress and make more rational decisions improves significantly, reflecting more advanced cognitive development. Abstract thinking becomes more robust at this stage, allowing for better planning and problem-solving. Personal and professional goals take shape more clearly, and psychological motivation becomes more directed toward achieving long-term objectives. Hormonal stability facilitates a more mature approach to life, where decisions are based more on experience and reflection than emotional impulse (Vandenberg et al., 2012).

4. CONCLUSION
Our research results indicate that secondary amenorrhea is strongly associated with several factors that alter the hypothalamic-pituitary-gonadal axis, with stress, low BMI, and excessive training as the main contributors. A significant relationship was found between the occurrence of secondary amenorrhea and low BMI, attributable to poor dietary intake. However, it is contradictory that 86.6% of ballet dancers follow strict diets that, although they may result in low weights, do not necessarily raise BMI. These diets may harm their health by not providing the necessary nutrients. In addition, the impact of strenuous exercise was evaluated, noting that 52.9% of the dancers practice ballet for 10 hours a week, which could contribute to the appearance of secondary amenorrhea. On the other hand, it was identified that 94.1% of ballet dancers between 16 and 17 years of age did not present severe levels of stress, possibly because they are not exposed to work, family, or academic stressors that may affect their mental and physical health.
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Table 1. Factors analyzed in the study subjects.
	Factor
	Subjects of study
	Frequency (%)

	Stress
	Underage
	No stress
	35.3

	
	
	Mild stress
	41.2

	
	
	Moderate stress
	17.6

	
	
	Severe stress
	5.9

	
	Total
	100

	
	Over 18 years of age
	No stress
	46.1

	
	
	Mild stress
	30.8

	
	
	Moderate stress
	23.1

	
	
	Severe stress
	0

	
	Total
	100

	Menstrual cycle
	Underage
	Regular
	29.4

	
	
	Irregular
	70.6

	
	Total
	100

	
	Over 18 years of age
	Regular
	53.8

	
	
	Irregular
	46.2

	
	Total
	100

	Hours of training per week
	Underage
	1-3 hrs
	29.4

	
	
	4-6 hrs
	5.9

	
	
	7-9 hrs
	11.8

	
	
	>10 hrs
	52.9

	
	Total
	100

	
	Over 18 years of age
	1-3 hrs
	46.1

	
	
	4-6 hrs
	7.7

	
	
	7-9 hrs
	23.1

	
	
	>10 hrs
	23.1

	
	Total
	100

	BMI
	Underage
	Low weight
	52.9

	
	
	Normal weight
	47.1

	
	Total
	100

	
	Over 18 years of age
	Low weight
	38.5

	
	
	Normal weight
	61.5

	
	Total
	100






