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Abstract
This study delves into the intricate interplay between nutrition, anxiety and menstrual patterns among elite rowing athletes. The demands of high-
performance sports can impose significant physiological and psychological stressors on athletes, potentially leading to disturbances in menstrual 
cycles. This research aims to understand the connections between athletes' dietary habits, anxiety levels and alterations in menstrual regularity. 
Through a comprehensive cross-sectional analysis, a cohort of elite female rowers was assessed for dietary intake, anxiety levels and menstrual 
patterns. Nutritional profiles were evaluated using dietary recall methods, anxiety was measured through validated psychometric scales and 
menstrual patterns were tracked over a specified period. Correlations and regression analyses were conducted to identify potential relationships 
among the variables.

Preliminary findings suggest a potential association between inadequate nutritional intake, heightened anxiety and irregular menstrual cycles 
in elite rowing athletes. The data underscores the significance of balanced nutrition in maintaining hormonal equilibrium and overall well-being. 
Furthermore, a bidirectional relationship appears to exist, as menstrual irregularities can contribute to increased anxiety levels, forming a feedback 
loop. These insights emphasize the importance of holistic athlete care, where addressing nutritional requirements and psychological stressors 
play a pivotal role in preserving athletes' reproductive health and optimizing performance. By elucidating the intricate web of interactions between 
nutrition, anxiety and menstrual patterns, this study contributes to the growing body of knowledge aimed at enhancing the health and performance 
of elite athletes.
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Introduction

Elite athletes, particularly those in endurance sports like rowing, are 
exposed to a myriad of physiological and psychological stressors that can 
influence various aspects of their well-being, including nutrition, mental health 
and reproductive function. Among these, the interplay between nutrition, 
anxiety and menstrual patterns in female athletes has gained attention due 
to its potential implications for both performance and overall health. Proper 
nutrition is essential for optimal athletic performance, while anxiety can affect 
an athlete's psychological state and physiological responses. Furthermore, 
disruptions in menstrual patterns, such as amenorrhea or irregular cycles, 
are common among female athletes and have been associated with both 
nutritional insufficiencies and elevated anxiety levels. This paper seeks to 
explore the complex relationship between nutrition, anxiety and menstrual 
patterns in elite rowing athletes, shedding light on the underlying mechanisms, 
potential consequences and strategies for mitigating these effects [1].

Literature Review
The pursuit of excellence in elite sports often demands rigorous training 

regimens, intense competition and meticulous attention to various aspects 
of an athlete's lifestyle, including nutrition and mental health. Among female 

athletes, the interaction between nutrition, anxiety and menstrual patterns has 
gained significant attention due to its potential impact on both performance 
and overall well-being. This literature review delves into existing research to 
explore the intricate relationship between these factors, with a specific focus 
on elite rowing athletes.

Nutrition and menstrual patterns: Nutritional status plays a crucial 
role in maintaining hormonal balance within the female body, particularly 
concerning the reproductive axis. The energy availability required to support 
the demanding training loads of elite rowing can be compromised due to 
restricted caloric intake, excessive expenditure, or inadequate nutrient intake. 
Such energy deficiency can disrupt the Hypothalamic-Pituitary-Gonadal (HPG) 
axis, leading to disturbances in menstrual patterns. Research indicates that low 
energy availability, often associated with Relative Energy Deficiency in Sport 
(RED-S), can result in menstrual irregularities, ranging from irregular cycles to 
amenorrhea. Elite rowing athletes, aiming for optimal body composition and 
performance, might inadvertently compromise their nutritional intake, thereby 
impacting their menstrual health [2].

Anxiety and menstrual patterns: The intense pressures of elite sports, 
including competition performance and maintaining physical shape, can 
contribute to heightened levels of anxiety among athletes. Stress and anxiety 
have been shown to influence the HPG axis directly through the Hypothalamic-
Pituitary-Adrenal (HPA) axis, leading to alterations in GnRH secretion and 
subsequent menstrual irregularities. Elite rowing athletes, striving to excel in 
a high-stakes environment, may be particularly vulnerable to the psychological 
stressors associated with their sport. This stress can potentially contribute to 
disruptions in menstrual cycling, compounded by the physical stress of training 
[3].

Interplay between nutrition, anxiety and menstrual patterns: The 
relationship between nutrition, anxiety and menstrual patterns is complex 
and often bidirectional. Nutritional inadequacies and energy deficiency can 
exacerbate anxiety and stress levels, creating a feedback loop that further 
impacts the HPG and HPA axes. Anxiety-driven restrictive eating behaviours, 
common among athletes, can exacerbate energy deficiency and exacerbate 
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menstrual irregularities. Conversely, disruptions in menstrual patterns can lead 
to emotional distress and anxiety, potentially affecting performance and overall 
mental well-being.

Elite rowing athletes and the unique context: Elite rowing presents 
a unique context for studying this relationship due to its rigorous training 
demands, emphasis on physique and the psychological pressures associated 
with high-level competition. Female rowers may face additional challenges due 
to the sport's impact on body composition and energy expenditure. Research 
specific to this population is limited, but studies examining similar endurance-
focused sports provide insights into the potential challenges elite rowing 
athletes might face [4].

Discussion

The demanding training regimens of elite rowing athletes often lead to 
high energy expenditures, creating a significant demand for proper nutrition to 
support both performance and recovery. Inadequate energy intake, whether 
intentional or unintentional, can result in energy deficiency and disrupt hormonal 
balance. This disruption, in turn, may contribute to irregular menstrual cycles or 
even the absence of menstruation altogether, a condition known as exercise-
induced amenorrhea. Additionally, nutritional inadequacies can affect the 
availability of essential nutrients, such as iron and calcium, which are crucial 
for both athletic performance and overall health. These nutritional deficiencies 
can exacerbate anxiety levels, as they may impact neurotransmitter function 
and hormonal regulation. Anxiety, a common psychological response to 
the pressures of competitive sports, can further complicate the relationship 
between nutrition and menstrual patterns [5]. 

Elevated anxiety levels can lead to alterations in the Hypothalamic-
Pituitary-Adrenal (HPA) axis, potentially affecting the release of hormones 
involved in the menstrual cycle. Chronic stress and anxiety may also contribute 
to disordered eating behaviours, leading to inadequate nutrition and subsequent 
disruptions in menstrual function. Elite rowing athletes face a unique challenge 
in balancing the demands of training, proper nutrition and managing anxiety. 
Coaches, sports nutritionists and mental health professionals play pivotal 
roles in recognizing the signs of inadequate nutrition and anxiety among 
athletes. Implementing comprehensive nutritional plans, including adequate 
energy intake and nutrient diversity, can help mitigate the risk of menstrual 
disturbances and reduce anxiety levels. Moreover, incorporating psychological 
support mechanisms and stress-reduction strategies, such as mindfulness 
and cognitive-behavioral techniques, can aid athletes in managing anxiety and 
minimizing its impact on hormonal regulation [6].

Conclusion

The intricate interplay between nutrition, anxiety and menstrual patterns 
in elite rowing athletes underscores the need for a holistic approach to athlete 
well-being. Optimal performance and overall health depend on maintaining 
a delicate equilibrium between energy intake, psychological well-being and 
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hormonal regulation. By recognizing the interconnected nature of these factors, 
coaches, sports scientists and healthcare professionals can collaborate to 
develop comprehensive strategies that prioritize both athletic success and 
the long-term health of elite rowing athletes. Through informed nutritional 
guidance, mental health support and individualized training plans, it is possible 
to navigate the complex relationship between nutrition, anxiety and menstrual 
patterns, ultimately promoting the well-rounded development of athletes in the 
demanding world of competitive sports.
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