
 RESEARCH ARTICLE 

European Journal of Sport Sciences 

www.ej-sport.org 
 

 

DOI: http://dx.doi.org/10.24018/ejsport.2023.2.2.68   Vol 2 | Issue 2 | March 2023 21 
 

ABSTRACT  

This case study presented information on a female athlete who did not 

match the trends observed (anthropometry and energy intake) in previous 

female athlete triad studies. The participant had amenorrhea and joined 

our research project at 19 years of age. This case study focused on the 

participant’s personal history related to diet and practice since she started 

long-distance running until this study through interviews. It explored her 

approach to decision-making and her behavior regarding running during 

her high-school days. The response to oral medication treatment for 

menarche, which started in her first year of college, was also examined. 

This practical case study observed the participant in detail to obtain easily 

comprehensible real-life health-related data on female athletes and the 

significance of proper athletic conditioning education from a young age. 
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I. INTRODUCTION 

Relative energy deficiency in sports is a serious health problem in female athletes (Statuta et al., 2017), 

especially when it involves energy deficiency, menstrual dysfunction, and low bone mineral density 

comprising the female athlete triad (FAT) (Joy et al., 2014, Otis et al., 1997, Nattiv & Lynch., 1994). 

Studies on FAT have examined body characteristics and found that achieving body-mass indexes (BMI; 

kg/m2) of more than 18.5 kg/m2 (De Souza et al., 2014), requires energy availability (EA) of more than 

30kcal/fat-free mass (FFM) (Loucks & Thuma 2003). 

Ekiden (long-distance, multi-stage relays), a highly popular sport in Japan, requires young runners to 

compete and rigorously control body weight from a young age. This puts them at a high risk of energy 

deficiency (Logue 2020). Several studies have reported that Japanese female long-distance runners have a 

high percentage of menstrual dysfunction (Kajiwara & Shimeki 1993, Kikuchi et al., 2008). 

Our previous research project began in December 2017. Some observed cases in our study did not match 

the trends highlighted in the said study (>18.5 kg/m2 BMI and >30kcal/FFM) (De Souza et al., 2014, 

(Loucks & Thuma 2003), and causes of amenorrhea due to FAT were found to be deeply related to the 

runners’ own behavior and judgment. Thus, knowing runners’ histories to understand and create a 

prevention plan is crucial. Moreover, cases of delayed menarche and long-term amenorrhea cannot be 

solved solely by analyzing short-term data. While recovering from these problems, athletes struggle by 

themselves. Therefore, this case study discusses an athlete’s struggle with amenorrhea and her long-term 

recovery process. 

 

II. MATERIALS AND METHODS 

A. Participant 

A 22-year-old female long-distance runner with 10 years of experience, belonging to a college running 

team, and living in a team dormitory was recruited as the participant. At nineteen years old, she participated 

in our previous research project, and at that time, she had amenorrhea with a BMI of 18.5 kg/m2 and no 

specific low energy intake and energy availability (EA), as compared to the normally menstruating team 

members. During the previous research project, the participant learned about issues of athletic health 
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conditioning, such as weight management, food intake, and FAT. The research team recommended the 

participant see Gynecologist B, who specialized in FAT. Written informed consent was obtained from the 

participant for the case report’s publication. This study was approved by the Ethics Committee of Toyo 

University (Approval Number: TU2017-010-TU2017-H-005-TU2018-H-002). 

B. Interview 

The research team re-interviewed the participant regarding her health condition at least twice a year after 

the amenorrhea diagnosis. The last interview was conducted in September 2020 (fourth-year college). At 

the end of the previous research project, the participant still did not experience normal menstruation; 

therefore, in this research project, we conducted further interviews to obtain more details on the health 

history and other health related factors of the participant. We also checked her hormone metabolism via 

urine testing. The participant was questioned on her approach to running, overall practice characteristics, 

awareness of body characteristics, eating habits, and menarche and menstrual cycles (Table Ⅰ). 

 
TABLE I: HISTORY OF THE PARTICIPANT 

Team Age 
School 

Year 
Approach Practice 

Body 

Characteristics 
Eating habits 

Menarche 

(menstrual) 

Gynecologist 

A           B 

Junior 

high 

school 

13 2011 Had fun 

at first, 

later 

getting 

more 

serious 

Followed 

the team 

practice 

Didn’t think 

much about 

weight 

Ate anything 

freely 

Didn’t occur 

naturally 
 

14 2012 

15 2013 

High 

school 

16 2014 

Very 

serious 

and strict 

High 

intensity 

and short 

duration 

(no 

morning 

sessions) 

Target BMI was 

17.5; ideal 

weight was 43 

kg; strictly 

adhered to the 

target 

Controlled 

carbohydrate 

intake and 

water 

consumption 

Didn’t occur 

naturally 

17 2015 

18 2016 

College 

19 2017 

Very 

serious 

and strict 

Followed 

the team 

practice 

twice per 

week, self-

practice on 

other days 

Strictly adhered 

to high school 

targets of her 

own free will 

until the middle 

of the second 

year 

Fewer carbs 

because of 

eating too 

many side 

dishes 

Took oral 

medication 

on the 

coach’s and 

doctor’s 

recommenda

tion 

April  

20 2018  
Feb 

 

21 2019 
Gradually 

changed her 

ways after 

joining the 

research project 

Ate normally 

Three times 

with a pill 
 

22 2020 
Naturally in 

August 
 

 

III. RESULTS 

The participant started running for the school team in the first year of junior high school. Initially, she 

enjoyed running and did not take it seriously, and followed no dietary limitations. Thus, her body weight 

did not matter. As her interest in running increased, she aspired to become an Ekiden team member. Her 

menarche did not occur naturally during junior high school, but she was not worried and did not inform her 

mother or coach that she had not yet reached menarche. 

The participant joined an elite high school running team to participate in Ekiden. The team monitored 

each member’s body weight, which BMI was set at 17.5 kg/m2 by the participant. The participant tried hard 

to control her body weight. She voluntarily wore extra clothing on long training runs, reduced food intake, 

restricted carbohydrate intake, and even limited hydration. Her menarche still did not occur, and as she only 

cared about the target BMI. she felt it was better not to menstruate and did not inform anyone. 

When she entered a high-level college running team, the team provided her breakfast and dinner. The 

nutrient content was calculated at 2,300kcal/day, with 900kcal for breakfast, 1,000kcal for dinner, with a 

bowl of rice (160g=200kcal), and then~400kcal for lunch where 60% of total calories were from 

carbohydrates. This amount of kcal was requested by a nutritionist, and the participant consumed more food 

while on the team than when she was in high school. She consumed all food items recommended by the 

nutritionist because she believed that they contained important nutrients; however, she could not always 

finish her portion of rice because she became full, which meant that she did not always consume the allotted 

carbohydrates. The participant continued tracking her body weight. 

The running team conducted interviews on health status, medical concerns, and supplements used in the 
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team. The participant then informed her coach about her menarche condition. The coach recommended 

Gynecologist A (Gynecologist A in Table Ⅰ), who prescribed an oral medication, resulting in menarche at 

19 years (April 2017). However, menstruation did not occur again naturally, and she subsequently stopped 

seeing Gynecologist A.  

In December 2017, the participant joined our previous research wherein various measurements on 

anthropometry, consumption and energy intake, metabolism, blood samples, bone density, physical fitness, 

running performance, and medical status were performed. She did not have normal menstruation at that 

time. Based on her menstrual condition, the previous research team consulted Gynecologist B, who 

specialized in FAT in February 2018 (Table Ⅰ). Thereafter, Gynecologist B’s recommendation to increase 

food consumption was followed. For almost one year, Gynecologist B monitored the participant’s blood 

hormone levels and eating patterns. The participant attempted to eat all meals provided in the dormitory. 

However, she regularly felt nauseous. By the end of the second year, she became accustomed to the food 

quantity and could eat all meals without being nauseous. Subsequently, she decided on a particular practice 

style (extra clothing on long runs). During the previous research project education, the participant gradually 

changed her eating habits. The advice given by Gynecologist B did help; however, she continued to push 

herself to run more, even when tired. Despite following Gynecologist B’s advice, no menstruation occurred 

in 2018. Thereafter, she took oral medication thrice (February 2019, June 2019, and March 2020) and 

menstruated twice during that period. Thus, menstruation did not occur naturally. 

At the end of our initial research project, the participant was dissatisfied with the project results. 

Therefore, we created a new research project that examines her hormone metabolism via urine (Complete 

hormones FMV, Genova Diagnostic, USA) by another specialist (February 2020, the end of third-year 

college). The specialist discovered that her glucocorticoid metabolism was low because of her stress-

induced hormonal pathways (all-Tetrahydrocortisol+Tetrahydroxycortisol<Tetrahydroxycortison). This 

implied that the steroidogenic pathway could not transit androgenic (Dehydroepiandrosterone<dl=Unable 

to calculate results due to less than detectable levels of the analyte) and estrogen (Estradiol 1.0) metabolism. 

After the specialist’s guidance, the participant realized that she needed to modify her lifestyle and 

perspective on health. She then stopped the additional self-training. Finally, menstruation occurred without 

medication in August 2020. In the last interview, she commented, “Since my third year in college, I felt 

eating was not the only reason for my menstrual dysfunction.” She added, “In my fourth year, I stopped 

running forcibly because, somehow, my mind changed, and I stopped pushing myself.” 

Menarche did not occur until the age of 19, and only then occurred with the use of oral medication; the 

participant did not experience natural menstruation. She tried to take oral medication thrice; however, she 

reported that her menstrual cycle only came twice between the age of 20–21 years. This project showed the 

importance of checking menstruation metabolism and following the recommendation of a specialist. 

Finally, after doing so, the participant’s menstruation occurred naturally at the age of 22, after almost four 

years of treatment. 

 

IV. DISCUSSION 

This case study demonstrated that substantial time is needed to recover from amenorrhea and showcased 

an athlete’s internal struggles during that time. In the beginning, the participant had a BMI of 18.5 kg/m2, 

which bordered on FAT (De Souza et al., 2014). She had the same subcutaneous fat levels and leanness 

ratio score as the regular groups (Iwamoto et al., 2021). Her anthropometric characteristics could be 

described as not too light or skinny. Moreover, her energy intake was more than average for Japanese 

women (at 2,300kcal) (Ministry of Health 2020), which was similar to the regular menstrual group 

(Iwamoto et al., 2021). Therefore, the factual gap between the overall FAT risk based on prior research and 

the participant’s real condition must be recognized. 

During her high-school days, the participant’s approach to the sport was far from healthy, because she 

had a strong desire to improve her performance. There was a gap between her behaviors and her athletic 

health condition, likely because her junior and high schools lacked adequate opportunities for proper 

conditioning. Athletic conditioning education can affect an athlete’s reaction and behavior toward eating 

habits and training and, thus, requires adjustment. 

After the participant joined our research project, her beliefs regarding improving running performance 

did not change immediately. However, her understanding of being healthy for performing well changed 

gradually (almost six months later). Upon entering the college team, the participant needed more food than 

she did during high school, although she could not consume all carbohydrates. Following Gynecologist B’s 

advice, the participant tried harder and forced herself to eat more, which made her physically uncomfortable 

and overly full. It took nearly two years for her body, especially her stomach, to adjust to the amount of 

food consumed. Therefore, understanding of health, the way of thinking about it, behavior, and body 

reaction cannot change at the same pace. 
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The participant understood that she needed to consume the proper amount of food and followed what 

was recommended by a medical professional. However, she became nervous about controlling her body 

weight, and her self-practice escalated. Despite taking care of her diet as recommended, she was stressed 

by amenorrhea symptoms, weight gain, and poor running performance.  

Athletes face struggles on their own. The participant’s team’s conditioning staff obtained information 

and advice on athletes’ health conditions. Nevertheless, there was a gap between the roles of the athletes 

and the conditioning staff. Conditioning staff must understand the athletes’ situations to give them the right 

advice. Furthermore, sports researchers should consider that the goal of an athlete is to be healthy while 

pursuing challenging sports performance. 

 

V. CONCLUSION 

Delayed menarche and long-term amenorrhea are common female athlete health problems, which cause 

mainly from their behavior and beliefs from high athletic performance goal during junior stage. Therefore, 

quick, and single solutions are impossible to attain. During senior stage the athlete tried to fix those health 

issues, thus, long process and time are highly needed to make their body and thinking way adjust. Athletic 

staff need to understand the real situation deeply. Moreover, it is necessary to give accurate health athletic 

condition for junior athletes. 
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