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ABSTRACT 

	Aims: This study aimed to understand the actual conditions of menstrual symptoms among high-school students and examine how the perception of support from others (social support) influences stress related to menstruation and performance.
Study design:  The study used correlation and multiple regression analyses.
Place and Duration of Study: The study was conducted at a high school in Osaka, Japan, in October 2024.
Methodology: 96 female high-school athletes filled out an online survey using Google Forms. 
Results: The results showed that menstruation-related stress was correlated with athletic performance. Emotional support, especially from friends were effective in alleviating stress. Moreover, support from friends not only reduced stress but also tended to have a positive impact on performance.
Conclusion: Psychological support is an important environmental aspect for female high-school athletes and is expected to not only improve performance but also address various issues in sports activities.
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1. INTRODUCTION 
Menstruation is a physiological experience unique to women, and one that many cannot overlook in their daily lives. Its patterns and symptoms are influenced by a range of factors, including age, environment, sports activities, pregnancy, and childbirth (Nakamura & Suzuki, 2012). As female athletes regularly engage in intense physical exertion, it is essential that sports instructors recognize the impact of menstruation and provide informed, supportive guidance to optimize their performance.
The Japan Sports Agency (2023) conducted a survey of 30,047 junior-high and high-school students across 750 schools nationwide on the actual conditions related to athletic club activities. It found a dearth of understanding regarding “lack of available energy,” “hypothalamic amenorrhea,” and “osteoporosis” as health problems encountered by female athletes. These three characteristics are referred to as the Female Athlete Triad (FAT). It occurs among top athletes and at a higher rate in adolescents and young women (Benson et al., 1996). Studies show that the pressure to achieve or maintain a low body weight underlies the development of this triad (Otis et al., 1997). Weight control is an important indicator of performance improvement, particularly in female athletes. However, if energy intake from food and other sources is insufficient for exercise energy consumption, hormone secretion from the brain, which stimulates the ovaries (e.g., luteinizing hormone), decreases. Additionally, various body functions, including bone metabolism, are affected (Japan Sports Council, 2014). Excessive weight control can also affect physiological functions. Furthermore, athletes who must manage their body weight while their training volume increases are subjected to psychological stress (Birch, 2005). This situation is likely to induce FAT. Adolescent female athletes may experience interruptions to the proper cycle of somatic physiological phenomena when they are under excessive physical and psychological stress.
In a survey of female athletes regarding their actual menstruation characteristics, approximately 80% of 243 top-level female athletes in Japan were aware of menstrual pain to varying degrees, and 39.9% complained of poor health during menstrual periods (Nakamura & Suzuki, 2021). In addition, 74.8% of female athletes from school or community sports clubs reported that their activities were affected by menstruation (Mizuta et al., 2023). In a five-year longitudinal study, 76.8% of athletes reported that their performance was affected when menstruation coincided with game day (Jones et al., 2024). In other words, menstruation may affect performance regardless of the level of competition. It has also been shown that the menstrual cycle affects performance. For example, Vanheest et al. (2014) conducted a performance test on ten competitive swimmers and found that the group with abnormal menstrual cycles performed significantly worse than the group with normal menstrual cycles. In addition, in a study of 429 female college athletes, those with abnormal menstrual cycles had significantly higher scores for eating disorder tendencies than those with normal menstrual cycles, raising concerns about their effect on performance (Beals & Manore, 2002). Besides, Rauh et al. (2014) investigated the association between amenorrhea and BMI in cross-country and track athletes and found that it was associated with injury to the musculoskeletal injuries. Thus, many female athletes experience various menstruation-related symptoms. Sasaki et al. (2015) stated that athletes as well as their coaches must have a thorough understanding of menstrual function and the various problems associated with menstruation. 
Since adolescent female athletes are in an early stage of physical and mental growth when compared to top athletes, psychological support for menstruation is important (Kemuriyama & Amazaki, 2013). While studying psychological support for menstruation, Watanabe et al. (2011), using exploratory factor analysis, reported the usefulness of menstrual support functions. The results revealed that female students received substantial emotional support during menstruation but little informational support leading to practical self-care. Ito and Kitamura (2023) conducted a qualitative interview survey with female college athletes to explore their experiences and perceptions related to menstruation. The analysis identified four thematic categories: “Physical sensations associated with optimal performance,” “Female athletes prefer not to menstruate on competition days,” “Lack of adequate support for managing menstruation,” and “Beliefs related to competition.” The study found that these relationships are cyclical when coping with the problems caused by menstruation. Ito and Kitamura (2023) suggest that although the decision to manage menstruation is made individually, female athletes often cope with menstruation-related anxiety by sharing their experiences and empathizing with one another. Since menstruation is a female-specific phenomenon, it can be inferred that female students perceive support from female friends to be important, and emotional support is the most common type. However, all these studies used college students as subjects, and there have been few studies on high-school student athletes.
This study, therefore, sought to understand the actual conditions of menstrual symptoms among female high-school athletes, who are in a period of rapid physical and mental development. This study explains the impact of perceived social support on stress related to menstruation and performance.

2. methodology

2.1 Participants and Survey Procedures
[bookmark: _Hlk195948414]We sought responses from 102 female high-school athletes in Japan who were involved in daily sports activities, of whom 96 (94.1% response rate) provided valid responses. The participants consisted of female athletes, with an average age of 16.7±0.94 years. The average training frequency was 5.1 per week. As part of the survey procedure, we sent letters to school principals and obtained their approval. The survey’s purpose and significance, and the fact that it was voluntary, were clearly explained in the survey text. After sending a letter explaining the study’s objectives and procedures to the cooperating schools, the principal investigator visited the schools to conduct an online survey using Google Forms. This survey was conducted in a face-to-face format after consent was obtained. Data were collected using a short and easy questionnaire. Although the survey was administered online, we anticipated that the participant—being athletes—might worry that their responses could influence team selection or personal evaluations. To alleviate this concern, we provided a verbal explanation that only the principal investigator (the first author) would have access to the raw data. Additionally, the questionnaire explicitly stated that all responses would be processed anonymously. In addition, the collected data were linked to identification codes that could not be traced back to individuals, thereby ensuring confidentiality and eliminating any risk of the responses affecting participant evaluations. This study was approved by the Ethics Committee of the first author’s university (Biwako Seikei Sport College, Japan).
2.2 Questionnaire
The respondents were asked to answer the following questions: age, years in high school, sports clubs to which they belonged, menstrual problems in sports, and the effect of menstruation on performance. This study encompassed inputs from the following scales.
Social Support Scale: Zimet et al. (1988) developed the Multidimensional Scale of Perceived Social Support (MSPSS) for the subjective evaluation of social support. This scale evaluates perceived social support from three aspects: “family,” “significant others,” and “friends.” It is composed of 12 items in these three factors (Zimet et al., 1988). Iwasa et al. (2007) examined the scale’s Japanese version, which was found to be reliable and valid. The scale of Iwasa et al. (2007) was used to measure perceived social support for coping with menstruation from three perspectives. Responses were given on a 5-point Likert scale ranging from “1 (Never)” to “5 (Strongly Agree).”
Sports Social Support Scale: To measure social support in sports situations, we used the Sports Social Support Scale developed by Suga et al. (2011). This scale evaluates how people perceive the support they receive from their immediate surroundings when playing sports. It consists of six items with two factors (three items for instrumental support and three items for emotional support). The reliability and internal consistency of each factor have been confirmed (Suga et al., 2011). In this study, to inquire about social support among female high-school students, we asked, “Please tell me about the support you get from your family, peers, and other people close to you when you exercise and play sports.” Answers were provided using the 5-point scale from “1 (Never)” to “5 (Strongly Agree).”
Perceived Stress Scale: The Perceived Stress Scale (PSS) was used to measure which life situations rank as stressful and to ascertain the overall perceived stress level, rather than a situation-specific evaluation (Cohen et al., 1983). In this study, we used the scale developed by Sumi (2006) as a Japanese version of the PSS to measure the individual's stress level in coping with routine menstruation. The reliability and validity of the scale have been confirmed. Fourteen items with two factors (seven negative and seven positive items) were used to measure the stress related to menstruation, with the instruction, “Please select the most frequent condition you have experienced in the past month. The respondents were asked to answer on a 5-point scale from “1 (Never)” to “5 (Strongly Agree).”
2.3 Statistical Analysis
After the scores for each subscale were calculated, a correlation analysis without correspondence was conducted to examine the relationships between the subscales. Then, a stepwise multiple regression analysis was conducted. It used stress related to menstruation and its perceived impact on performance as dependent variables, and general social support and sports-specific social support as independent variables. The significance level for all analyses was set at 5%, and IBM SPSS Statistics 25.0 (IBM) was used for the analysis.  
3. results 

3.1 Description of the Participants

The participants’ answers regarding the “sports clubs to which they belong” were: track and field (10 respondents), table tennis (4), gymnastics (3), competitive swimming (10), karate (2), futsal (11), handball (2), volleyball (9), baton twirling (1), badminton (6), basketball (13), tennis (2), cheerleading (9), dance (2), softball (10), soft tennis (1), and skating (1). Next, the study calculated “menstrual cycle” and “menstrual cycle and its effect on performance.” The results showed that 59 (61.5%) subjects had regular menstrual cycles, 27 (28.1%) had irregular cycles, 5 (5.2%) experienced no menstruation for more than three months, and 5 (5.2%) did not know. Ten participants (10.4%) indicated no relationship between the menstrual cycle and performance, 17 (17.7%) reported a negative relationship, 51 (53.1%) indicated a minor relationship, 12 (12.5%) reported a strong relationship, and 6 (6.3%) were unsure. The cross-tabulation analysis (Table 1) revealed that while some athletes were concerned about their performance even with relatively regular menstrual cycles, a small but consistent group remained unaware of their own menstrual patterns. As Figure 1 shows, multiple responses were provided for “Menstruation-related problems in sports,” with the following results: weight changes due to menstruation (32.3%), physical condition changes due to menstruation (44.8%), inability to perform as expected due to menstruation (43.8%), difficulty in controlling and managing physical condition according to games and season (25.0%), difficulty in managing physical condition due to menstruation (25.0%), no one to talk to about menstrual problems (2.1%), and a lack of understanding of menstruation by instructors and coaches (7.3%).





Table 1. Characteristics of participants
	Variable
	mean ± SD OR n (%)

	Age
	16.70 (±0.94)

	Type of club
	
	

	   Track&Field
	10 (10.4%)
	

	   Table tennis
	4 (4.2%)
	

	   Gymnastics
	3 (3.1%)
	

	   Swimming
	10 (10.4%)
	

	   Karate
	2 (2.1%)
	

	   Futsal
	11 (11.5%)
	

	   Handball
	2 (2.1%)
	

	   Volleyball
	9 (9.4%)
	

	   Baton twirling
	1 (1.0%)
	

	   Badminton
	6 (6.3%)
	

	   Basketball
	13 (13.5%)
	

	   Tennis
	2 (2.1%)
	

	   Cheerleading
	9 (9.4%)
	

	   Dance
	2 (2.1%)
	

	   Softball
	10 (10.4%)
	

	   Soft tennis
	1 (1.0%)
	

	   Skate
	1 (1.0%)
	

	
	
	

	Menstrual cycle
	
	

	   Regular
	59 (61.5%)
	

	   Irregular
	27 (28.1%)
	

	   Amenorrhoea
	5 (5.2%)
	

	   Not understood
	5 (5.2%)
	

	
	
	

	Menstrual impact on performance
	
	

	   Not relevant at all
	10 (10.4%)
	

	   Not very relevant
	17 (17.7%)
	

	   Slightly relevant
	51 (53.1%)
	

	   Highly relevant
	12 (12.5%)
	

	   Not understood
	6 (6.3%)
	　




Fig. 1. Menstruation-related problems in sports

3.2 Descriptive statistics and correlation
Table 2 presents each subscale’s mean values and correlation coefficients. A significant negative relationship was found between perceived stress and the human resources of social support: family (r=-0.32, P<0.01), significant others (r=-0.42, P<0.01), and friends (r=-0.46, P<0.01). A significant negative relationship was also found for emotional (r=-0.44, P<0.01) and perceived stress (r=-0.44, P<0.01). No significant relationship with perceived stress was found for instrumental support (r=-0.13, n.s.). However, a significant positive relationship was observed between perceived stress and menstrual concern (r=0.34, P<0.01). A significant positive relationship was observed between menstrual concern and performance (r=0.51, P<0.01).

Table 2. 	Correlations and descriptive statistics

	　
	variable
	mean
	SD
	　
	1
	2
	3
	4
	5
	6
	7
	8

	1
	Family
	4.26
	0.69
	
	‐
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	Significant others
	4.16
	0.74
	
	0.68
	**
	‐
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3
	Friends
	4.11
	0.77
	
	0.66
	**
	0.75
	**
	‐
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4
	Instrumental
support
	4.41
	0.64
	
	0.39
	**
	0.37
	**
	0.39
	**
	‐
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5
	Emotional
support
	4.43
	0.57
	
	0.60
	**
	0.63
	**
	0.64
	**
	0.61
	**
	‐
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	Perceived stress
	3.18
	0.49
	
	-0.32
	**
	-0.42
	**
	-0.46
	**
	-0.13
	
	-0.44
	**
	‐
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	7
	Menstrual concern
	2.44
	0.88
	
	-0.15
	
	-0.08
	
	-0.22
	*
	-0.05
	
	-0.18
	
	0.34
	**
	‐
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	8
	Performance affect
	2.55
	1.05
	
	-0.20
	*
	-0.11
	
	-0.23
	*
	-0.06
	
	-0.13
	
	0.18
	
	0.51
	**
	‐

	
	
	
	
	　
	
	
	
	
	
	
	
	　
	
	
	
	　
	
	
	

	     *P<0.05  **P<0.01
	
	
	
	
	
	　
	



3.3 Effect of social support and sports social support on stress and performance
A stepwise multiple regression analysis was conducted to examine the impact of menstruation-related stress and its effects on performance. It used each factor of social support as the independent variable and the degree of stress and performance impact as dependent variables (Table 3). The results indicated that one dimension of social support—support from friends (β=-0.31, P<0.01)—and the emotional support component of sports-specific social support (β = -0.24, P < 0.05) were significantly associated with reduced menstruation-related stress. The adjusted coefficient of determination was 0.23 (P<0.01), suggesting a moderate explanatory power. Additionally, only support from friends within the general social support category (β = -0.23, P < 0.05) was found to significantly influence perceived performance during menstruation. The adjusted coefficient of determination was 0.04 (P<0.05). Addressing concerns about potential multicollinearity, the variance inflation factor (VIF) values in all multiple regression analyses were within acceptable ranges, indicating that multicollinearity was not present. Support from family, significant others, and instrumental support did not show statistically significant effects on menstruation-related stress or performance.

Table 3. 	Results of multiple regression analysis on the effect of social support and sports social support on perceived stress and performance affect
[image: ]

4. DISCUSSION

This study aimed to understand the actual conditions of menstrual symptoms among female high-school athletes and to clarify the effects of perceived social support on stress related to menstruation and performance. 
An optimal menstrual cycle for female athletes is between 26 and 35 days. Secondary amenorrhea is defined as the absence of menstruation for at least three consecutive months (Mallinson and De Souza, 2014). Approximately 60% of the participants had regular menstrual cycles. While some had irregular cycles, they did not meet the criteria for amenorrhea, resulting in approximately 90% of the participants not being diagnosed with amenorrhea. However, approximately 5% of participants were identified as having amenorrhea. Amenorrhea has been shown to significantly impact bone health (Cobb et al., 2003), and may seriously impact future fertility and hormonal function. Decreased bone mass is a medically significant issue and one of the most commonly observed medical problems in sports (Hind, 2008). Therefore, even among female high school athletes, it is important to manage the menstrual cycle and pay attention to factors such as increasing energy intake and avoiding excessive training and psychological stress (Birch, 2005). Regarding the impact on performance, approximately half of the participants reported that their athletic performance was affected in some way. However, when there is a lack of knowledge regarding menstruation, there is a tendency to perceive its impact on performance as inevitable. This may lead to difficulties in implementing appropriate measures. Thus, athletes must acquire accurate knowledge about menstruation and actively work to minimize its impact on performance.
The correlation coefficients for each item showed a negative relationship between perceived stress and social support from human resources (i.e., family, significant others, and friends) and emotional support, suggesting that they contribute to stress reduction during menstruation. Negative effects were observed for friends and emotional support. This finding suggests that support from friends reduces menstrual stress. A previous study by Ito and Kitamura (2023) found that empathy among athletes regarding menstrual stress—particularly support from friends—serves as an effective resource for stress reduction. In contrast, no significant correlation was observed for instrumental support, another component of sports-specific social support. Instrumental support was inferred from the item, “I have friends who play sports with me,” indicating that playing sports is a form of stress relief. However, when interpersonal relationships are added, it is perceived as stressful. Sasaki et al. (2015) reported that interpersonal stressors are among the key sources of menstrual-related stress. It is possible that relationships limited to sports-related interactions may themselves contribute to stress, whereas emotional support from broader interpersonal connections may help alleviate menstrual stress. 
A positive relationship was observed between menstrual distress and performance. According to Matsubara and Kusuki (2023), many menstrual symptoms, such as lower abdominal pain, diarrhea, constipation, and irritability, tend to be associated with three or more of these symptoms. In this study, more than 40% of the participants said they were troubled by “not being able to perform as expected due to menstruation” and “changes in physical condition due to menstruation.” To reduce the impact of menstruation on performance, studies have noted the need to control training load. For example, in a study on cross-country skiers, the best times were recorded after ovulation and menstruation, indicating the need to select training loads according to the menstrual cycle phase to optimize performance (Lebrun, 1993). It can be inferred that athletes themselves who adjust their training load, and understand their own conditions may maximize their performance. Thein-Nissenbaum and Hammer (2017) concluded that coaches, parents, medical professionals, and teammates should be aware of these signs and symptoms, and discuss any concerns privately with players. In addition to friends, it is important for coaches and teachers to understand and provide emotional support during menstruation.
5. CONCLUSION

[bookmark: _Hlk195953232]Regardless of age or athletic ability, menstruation is a phenomenon experienced by female athletes when they engage in sporting activities. Menstruation-related stress is correlated with performance. Support from friends and emotional support effectively reduce stress. Additionally, support from friends had a positive impact on both stress and performance. Psychological support plays a crucial role in the environment around female high-school athletes. It contributes not only to enhanced performance but also to their ability to cope with various challenges in their sporting activities. Coaches should be aware of and consider the findings of this study. In addition, it is essential that female high-school athletes acquire accurate knowledge about menstruation and learn to understand and manage their symptoms. Future research should include large-scale surveys and comparative analyses across different sports to deepen our understanding of these issues.
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