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Adolescent female athletes with menstrual dysfunction report worse sleep and stress than
those without menstrual dysfunction

Abstract

Context: Menstrual dysfunction among adolescent female athletes is associated with both an
increased musculoskeletal injury risk and poor psychological health.

Objective: To examine if adolescent flag football athletes with menstrual dysfunction report
different levels of energy, mood, sleep, and stress during the season compared to those without

menstrual dysfunction. \

Design: Prospective cohort study .

Setting: A series of questionnaires pre-season, in-seas weN post-season to athletes in
Denver Metro Area

Patients or Other Participants: Female athleg] and without self-reported menstrual

dysfunction who participated in a high sc tball season.
L 2

Main Outcome Measure(s): Q 't;\ easures (energy, mood, sleep, and stress) rated
0

weekly from O (low energy, p oor sleep, low stress) to 10 (high energy, best mood,

great sleep, and hig

Results: Of the 60 ad
dysfunction. The groups were not significantly different in mean ratings for energy (5.3+1.1 vs.
5.1+£1.4; p=0.70) or mood (5.6x1.1 vs. 6.0+1.5; p=0.32). However, the menstrual dysfunction
group reported significantly worse sleep (4.2+1.3 vs. 5.2+1.4; p=0.02) and more stress (7.0+1.0
vs. 5.9+1.3; p=0.005) than those without menstrual dysfunction. When adjusting for school year,

BMI, and injuries sustained during the season, menstrual dysfunction was significantly

female flag football athletes enrolled, 15 (25%) reported menstrual

$S900E 981J BIA / 1-90-GZ0Z 1e /woo Alojoeignd-pold-swiid-yewssiem-1pd-awiid//:sdiy woll papeojumoc]



23

24

25

26

27

28

29

30
31

32

33

34

35

36

37

associated with worse sleep (= -0.98; 95% CIl=-1.82, -0.13; p=0.03) and more stress (=1.11,

95% C1=0.35, 1.87; p=0.005).

Conclusion: Flag football athletes with menstrual dysfunction reported worse sleep and more

stress compared to those without menstrual dysfunction. These findings contribute to the

importance of monitoring and addressing menstrual dysfunction and its association with quality

of life factors in female adolescent athletes.

Key words: menstrual dysfunction, adolescence, mental health

Key points: %\
orté@significantly worse

Adolescent female athletes participating in flag f o&%
se

sleep and significantly more stress in-season€han out menstrual dysfunction.
Weekly ratings of energy and mood were not signifigantly different between adolescents
with and without menstrual dysfunctio tiipating in flag football.

These findings contribute t(ﬁx ortapce of monitoring and addressing menstrual

dysfunction and its associatl quality of life factors in female adolescent athletes.
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Introduction

There are numerous health benefits to sport participation for female adolescents.'??
Participating in sports helps promote female adolescents’ confidence, self-esteem, resilience,
academic performance, and improves emotional health by fostering social interactions."%>*
However, up to 70% of female adolescents may drop out of sports by the age of thirteen.> One of
the reasons for premature dropout in sports participation is female athletes have a greater
tendency to be more self-conscious of their bodies, be more self-critical, and compare

themselves to others more than their male athlete peers.*®’ These concMy become more

\ 4

apparent with the many physical and psychological changes that ith puberty during
adolescence.*® Therefore, it is imperative to understaafl wa &ch

individuals can
encourage female adolescents to participate in sports. of those growing avenues for female
sports participation is flag football. Flag footb non-contact version of American football,
which can include both boys and girls, re m

L 2
n1§asseciated with a myriad of health benefits,

emerging and under-studied sport.

1,23

Although sports particip it may

also lead to detrimental effect ort-related injuries or relative energy deficiency in sport

(REDs).2” REDs wa @
the female athlete triath. REE

physiological function of multiple organ systems.®° One of the components of REDs is

D

2014, with the intention to expand the previous diagnosis of

refers to a condition in which energy imbalance leads to impaired

menstrual function and when there is a disruption to this component, it is referred to as menstrual
dysfunction.? Menstrual dysfunction is often defined as menarche >15 years of age, three
consecutive months without a menstrual period in the past year, and/or <9 menstrual periods in
the last 12 months of those who are not taking hormonal contraceptives.”'® As such, female

athletes who participate in lean sports (such as gymnastics, wrestling, and running; 35.6%,
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p=0.01), and who are younger (ages 15-24; 35%, p=0.033) are at highest risk for menstrual
dysfunction.*** Furthermore, menstrual dysfunction is also associated with more missed
participation days in sport (OR 1.79, 95% CI 1.05-3.07).* As flag football typically represents a
younger age-group of female adolescent athletes, it is important to better understand the
prevalence of menstrual dysfunction in flag football, which is currently unknown.

Previous work has suggested associations between poor quality of life, poor
psychological health (e.g., stress, mood), poor perceived sleep quality, and menstrual
dysfunction among adolescent females and adolescent female athletes."**8¢° Elite female athletes
with menstrual dysfunction had worse quality of life ratings, suc odland energy, and
higher levels of stress.!” Additionally, out of 235 fem do& with menstrual dysfunction,
and 60 adolescents with a regular menstrual cycle, the goup with menstrual dysfunction had
significantly lower quality of life scores in the ins of general health and social functioning
compared to the controls.®* Menstrual d a

2
sleep duration®® and poor perceivd s lity in adolescent females.? ?* Thus, menstrual

s also associated with shorter perceived

health, mental health, and slee h%ay interact among adolescent female athletes. It is

reasonable to anticip

®

ual dysfunction among adolescent athletes may be associated
with poor perceived ity or reduced quality of life during a season of athletic
participation.

The purpose of this study was to examine if female adolescent athletes participating in
flag football with menstrual dysfunction report different levels of energy, mood, sleep, and stress

during the season compared to those without menstrual dysfunction. We hypothesized that

adolescent athletes participating in flag football with menstrual dysfunction would report worse
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levels of energy, mood, perceived sleep quality, and stress during the season compared to those
without menstrual dysfunction.
Materials and Methods
Study Participants

We conducted a longitudinal prospective cohort study of female adolescents who were
participating in flag football throughout the XXXXX Metro Area during the fall season of 2023.

Study participants were included if they were active participants on a flag football team at one of

the local high schools offering the sport and had no injury that limited ical activity
participation at the time of enrollment. The study protocol was the Colorado
<

Multiple Institutional Review Board before study com nceN all participants and their
parents (if under 18 years of age) completed consent/aS§ént prior to completing any study
procedures. @
Study Design
L 2
Study participants were u ugh flyer dissemination by high school coaches
I

provided by the research team ts enrolled in July/August 2023 and were followed

ich ended in October/November 2023. All participants

0 the beginning of fall season. At this pre-season visit, participants
completed several assessments that detailed demographics, medical history, and other baseline
characteristics. Menstrual history was obtained, which included whether they had their first
menstrual period, age at menarche if so, number of periods in the prior 12 months, and date of
most recent menstrual period. Participants were also asked if they were currently taking any
hormonal contraceptives, and excluded from analysis if they reported any hormonal

contraceptive use. Following the pre-season visit, participants completed weekly online surveys

$S900E 981J BIA / 1-90-GZ0Z 1e /woo Alojoeignd-pold-swiid-yewssiem-1pd-awiid//:sdiy woll papeojumoc]



106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

throughout the season. These surveys were sent via text message or email (dependent on
participant preference) each week and were completed by the participant to assess physical
activity levels, engagement in flag football games and practices, perceived sleep quality, mood,
stress, and energy levels, and any injuries sustained.
Weekly Surveys

During each week of the fall season, athletes completed a brief questionnaire. The

questionnaires were distributed electronically via email or text message at the same time each

week. Information collected within the weekly questionnaire included ical activity levels,
athletic competition participation volume, any injuries sustained rief rating of mood,
<

stress, perceived sleep quality, and energy levels. The atinN individually performed
using a 10-point slider Visual Analog? with the scale ding 0, 5, and 10 as verbal anchors.
The slider could move anywhere along 0 to 10 he software calculating the severity of the
perceived ratings. A score of 0 indicated &

L 2
100 ted very high energy, very good mood, very good

rgy, very poor mood, very poor perceived

sleep quality, and no stress, whil

perceived sleep quality, and v

"

average, participants completed 6.9 (SD=1.5) out of 8 possible surveys during the season (86%

ess. Each week, participants completed the 0-10 rating

—+

scale for all four do t. For analysis, we used participants’ self-reported averages

throughout the seaso d, energy level, perceived sleep quality, and stress ratings. On

adherence rate). We excluded those who completed not one of the surveys throughout the season.

Menstrual Dysfunction
Participants were classified as having menstrual dysfunction if they reported age of
menarche >15 years of age, three or more consecutive months without a menstrual period up to

the point of the pre-season visit/initial assessment, and/or <9 menstrual periods in the last 12
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months. Additionally, if participants were >15 years of age and never had a menstrual period,
they were classified as having menstrual dysfunction. Participants taking any hormonal
contraceptives were excluded.
Statistical Analysis

Descriptive statistics are presented as mean (standard deviation) for continuous variables
and number of participants within group (corresponding percentage) for categorical variables.
We calculated descriptive statistics for demographic variables, medical history, and menstrual

dysfunction. Independent t-tests and Cohen’s d effect sizes (0.00-0.19%% 0.20-0.49=

\ 4

small effect, 0.50-0.79= moderate effect, >0.80= large effect) w t@)compare average
weekly ratings during the season for energy levels, mogd, pe&&

leep quality, and stress
between those who did and did not report menstrual dysftinction. Additionally, we constructed
four separate linear regression models to determpi e association between group (menstrual
dysfunction or normal menstrual functio m

L 2
mood, perceived sleep quality, afghst tcome variable). We adjusted each model to include

ariable) and weekly rating of energy,
school year, BMI, and whethe rtskglated time-loss injury occurred during the season as

-

We enrolled 83 participants into the study. We excluded 14 participants who reported

covariates. All statist S ere two-sided and preformed using Stata Statistical Software:

Version 16 (StataCo ollege Station, TX, USA).

Results

active hormonal contraceptive use and 9 who completed none of the surveys. Therefore, we
monitored 60 adolescent female flag football athletes over the course of a season, 15 (25%) of
which reported menstrual dysfunction at the start of the season. Those who did and did not report

menstrual dysfunction demonstrated similar baseline characteristics and in-season survey
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adherence, including age (mean=16.3£1.1 years of age), number of weekly surveys completed
(7.0+£1.6), BMI (21.7+2.7 kg/m?), and hours/week of time playing flag football during the season
(8.0£4.9 hours/week). Upon univariable examination, the groups were not significantly different
in weekly ratings of energy (Figure 1A, no effect) or mood (Figure 1B, small effect). However,
the menstrual dysfunction group reported significantly worse weekly perceived sleep quality
(Figure 1C, moderate effect) and significantly more stress (Figure 1D, large effect) during the
season than the no menstrual dysfunction group. After adjusting for school year, BMI, and

injuries sustained during the season, menstrual dysfunction was signifi associated with

worse perceived sleep quality and worse stress (Table 2). 6
<
Discussion \K

We examined if female adolescent athletes partigipating in flag football with menstrual

dysfunction report different levels of energy, erceived sleep quality, and stress during the

season compared to those without menstr,

L 2
weekly ratings of energy or moothbe

1on. We found no significant differences in
emgroups. However, the menstrual dysfunction group
reported significantly worse p ep quality and significantly more stress in-season than

those without menstglia n. When adjusting for school year, BMI, and injuries

sustained during the enstrual dysfunction was significantly associated with worse
perceived sleep quality and more stress. These findings partially support our initial hypothesis, as
adolescent athletes participating in flag football with menstrual dysfunction reported worse
levels of perceived sleep quality and stress during the season compared to those without
menstrual dysfunction. However, we identified that adolescent athletes with menstrual

dysfunction did not report different mood and energy levels compared to adolescent athletes

without menstrual dysfunction.
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Of the 60 adolescent female flag football athletes we monitored over the course of a
season, a quarter, (25%) reported menstrual dysfunction at the start of the season. The prevalence
of menstrual dysfunction in our study was higher compared to other studies that report a
prevalence between 15-18% in adolescent female athletes.”*** The higher prevalence of
menstrual dysfunction in our study may reflect the high prevalence of menstrual dysfunction
specifically in flag football rather than across a variety of different sports. Although menstrual
dysfunction is most common in endurance, aesthetic, and weight-based sports,*? it is imperative
to also monitor for menstrual dysfunction in team sports, such as flag f Il. Additionally, the
higher prevalence may also reflect a rise of menstrual dysfu’ncti gyouth athletes over the

K’ findings emphasize the

years with the rise of female adolescents participating i po&

importance of monitoring for menstrual dysfunction ame@ng adolescents athletes of all sport

types, including flag football. @
Adolescent female athletes with function reported significantly worse

L 2
in

weekly perceived sleep quality

e'Season than the no menstrual dysfunction group. Our

findings are consistent with pr,

<

sleep quality associated with menstrual dysfunction, but each sleep characteristic, including

k that suggest menstrual dysfunction is associated with

poor perceived sleep both adults, adolescent females, and adolescent female

athletes.19’20'21'26'27A

c review including adult females found that not only is worse
perceived sleep quality, efficiency, and duration is independently associated with menstrual
disturbances.?® Specificically in adolescent females between the ages of 15-18, 194 participants
reported poor sleep quality. Of those 194 participants, 19% had menstrual dysfunction,
indicating there was a significant relationship between perceived poor sleep quality and

menstrual dysfunction in adolescent females.?* Menstrual dysfunction may be characterized by
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hormonal fluctuations (i.e., increased or decreased) of estrogen and/or progesterone which may
in turn affect sleep.?® For example, elevated progesterone levels can impact sleep-regulating
neurotransmitters such as gamma-aminobutyric acid (GABA) and serotonin.?® Changes in these
neurotransmitters can influence sleep quality, ultimately leading to negative changes in sleep
efficiency and subjective sleep quality.?® Additionally, factors of mental health, such as
heightened anxiety or stress, can cause sleep disturbances such as falling and staying asleep.” In
female college students, going to bed later as well as irregular sleep/wake times (i.e., one or more
hours of deviation from regular sleep/wake times) was associated with&rdepressive
symptoms and more severe menstrual dysmtpms, regardlesz of s aflon.?® This suggests
that going to bed earlier and maintaining a consistent sléep SN ay be beneficial for those
with menstrual irregularities.

We also found that athletes with menst sfunction reported more stress during the

season compared to those without menstr, 1on. Not only do previous studies suggest

that female adolescents are moreYike erience more stress compared to male

adolescents,*** previous wor ests that stress is associated with menstrual
dysfunction.'*>'® High stress, leViels, depressive mood, and participating in psychological
counseling have pre een linked to greater risks of menstrual cycle irregularity in Korean

female adolescents.** Another study found that 235 female adolescents with menstrual
dysfunction reported significantly lower quality of life scores in the domains of general health
and social functioning compared to adolescents without menstrual dysfunction.'® Although the
association of stress and menstrual dyfcuntion have been less researched among adolescent
athletes specifically, menstrual dysfunction was associated with higher levels of stress among

adult, elite athletes.!” Thus, our finding is in line with other work that suggests menstrual
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dysfunction is associated with more stress in adolescent females and further research should
examine this association specifically in adolescent female athletes.

We found no significant differences in weekly ratings of energy or mood between those
with and without menstrual dysfunction. Research is scarce on the associations of menstrual
dysfunction and energy and mood, particularly among adolescent athletes, compared to
perceived sleep quality and stress. To the best of our knowledge, no studies have compared

ratings of energy and mood in adolescent athletes with and without menstrual dysfunction.

However, one study found that menstrual dysfunction was associated \Mer levels of
anxiety, fatigue, and pain interference among adolescent female Other studies
demonstrate an association between menstrual dysfunction a% ssion,***34 put we did not
find a significant difference in self-reported history of dgpression or anxiety between groups. Our
findings may suggest a protective effect of spomipation on mood and energy despite the

presence of menstrual dysfunction. Rese

2
at least 60 minutes daily has bee improve mood.**=3%3" All athletes in our study

articipating in sports or physical activity for

it

participated in weekly physic at exceeded the recommended amount (9.6+4.7

hours/week) in an or

@
Due to the higher pre

studies, it is possible that we saw more stress in these athletes due to the poor perceived sleep

nvironment, which likely positively impacted mood.

lence of menstrual dysfunction in our study compared to other

quality. On the other hand, poor perceived sleep quality could have led to more stress in these
athletes. During adolescence, there is also an abundance of outside stress that is individual to
each athlete, such as parental pressure, pressure from peers and friends, academic goals, and

pressure to conform to societal norms that could be heightened from a myriad of outside
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variables. Thus, future research should further identify specific stressors in adolescent female
athletes and track these variables over time with specific perceived sleep quality ratings.
Limitations of this study include a small sample size, particularly in the menstrual
dysfunction group which could limit detection of statistically significant findings between
groups. Additionally, we used a 10-point slider Visual Analog scale for ratings of weekly
perceived stress, mood, sleep quality, and energy which provides objective data points for
subjective information, and thus can vary across individuals. For example, one athlete might
perceive a higher rating as more or less severe than another individual.%more, the Visual
Analog scale was used as a brief and feasible method to obEtin ata through the

season, but has not yet been validated. However, strengghs o\ y include the prospective

study design and examination of quality of life measuresfin the growing sport of flag football

among adolescent female athletes. @
Conclusion

Adolescent female athlet

perceived sleep quality and si

~

monitor for and address menstrual dysfunction and be aware of how menstrual dysfunction may

dysfunction. We fo

those with and witho al dysfunction. We recommend healthcare providers regularly
relate to stress and perceived sleep quality in adolescent female athletes. It is imperative to
identify screening practices pre-season to help improve quality of life in all female adolescent
athletes, including those who participate in flag football. As flag football grows in popularity,
future directions include prospectively examining the relationships of menstrual dysfunction,

quality of life measures and injury risk in female athletes who participate in flag football.

$S900E 981J BIA / 1-90-GZ0Z 1e /woo Alojoeignd-pold-swiid-yewssiem-1pd-awiid//:sdiy woll papeojumoc]



266
267

268
269
270
271
272
273

274
275

276
277

278
279
280
281
282

283
284
285

286
287
288

289
290
2901
292
293
294

295
296
297

298
299
300
301
302
303
304
305
306

References

=

10.

11.

12.

13.

14.

Ackerman, M. Benefits of sports participation for adolescent girls. ProQuest. 2002.
Hopkins, CS., Hopkins, C., Kanny, S. et al. A systematic review of factors associated
with sport participation among adolescent females. International Journal of
Environmental Health and Research. 2022. 19(6): 3353.

Richman, E., Shaffer, D. How might sport participation influence the self-esteem of
adolescent females? Psychology of Women Quarterly. 2006. 24(2)

Zarrett, N., Veliz, P.T., & Sabo, D. (2020). Keeping Girls in the Game: Factors that
Influence Sport Participation. New York, NY: Women’s Sports Foundation.

Brenner, J., Watson, A., Council of Sports Medicine and Fitness. Overuse injuries,
overtraining, and burnout in young athletes. Pediatrics. 2024. 153(2): 1-10.

Roberts, T. A., Calogero, R. M., & Gervais, S. J. (2018). Objectifigation theory:
Continuing contributions to feminist psychology. InC. B. T , J- W White, A.
Rutherford, W. S. Williams, S. L. Cook, & K. F. Wyche handbooks in
psychology series. APA handbook of the psychologwof wémenahdiStory, theory, and

battlegrounds (pp. 249-271). American Psycho ica& iation.
\/

Beltran-Carrillo, V. J., Devis-Devis, J. & Pei t, C.42018). The influence of body
discourses on adolescents’ (non)participation inphysical activity, Sport, Education and
Society, 23(3), 257-2609.

Mountjoy, M., Sundgot-Borgen, J., Bu @ £t al. The 10C concensus statement:
beyond the female athlete triad- relative€nerg

Journal of Sports Medicinego - 491-497.

Goud, R., Ridout, A., Netgon; tive energy deficiency in sport (RED-S) in
adolescents — a practical re . Tpternational Journal of Sports Medicine. 2023. 44(4):
236-246.

Sharp, H., Johnsei, J\skemigux, L. et al. Executive Summary of the revitalize Initiative:
Standardizing og¥e Data Definitions. Obstetrics & Gynecology. 2017. 129(4):
603-607.

De Souza, MJ, v, A., Joy, E. et al. Female Athlete Triad Coalition consensus

statement on treatment and return to play of the female athlete triad. British Journal of
Sports Medicine. 2014. 48(4): 289.

Armento, A., VanBaak, K., Seehusen, C. et al. Presence and perceptions of menstrual
dysfunction and associated quality of life measures among high school female athletes.
Journal of Athletic Training. 2021. 56(10): 1094-1099.

Gimunova, M., Paulinyova, A., Bernacikova, M. et al. The prevalence of menstrual cycle
disorders in female athletes from different sports disciplines: a rapid review.
International Journal of Environmental Research & Public Health. 2022. 19(21): 14243.
Ravi, S., Ihalainen, J., Taipale-Mikkonen, T. et al. Self-reported restrictive eating, eating
disorders, menstrual dysfunction, and injuries in athletes competing at different levels
and sports. Nutrients. 2021. 13(9): 3275.

$S900E 981J BIA / 1-90-GZ0Z 1e /woo Alojoeignd-pold-swiid-yewssiem-1pd-awiid//:sdiy woll papeojumoc]



307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

Mountjoy M, Sundgot-Borgen JK, Burke LM, et al. IOC consensus statement on relative
energy deficiency in sport (RED-S): 2018 update. Br J Sports Med . 2018;52(11):687—
697. doi: 10.1136/bjsports-2018-099193.

Lim HS, Kim TH, Lee HH, et al. Fast food consumption alongside socioeconomic status,
stress, exercise, and sleep duration are associated with menstrual irregularities in Korean
adolescents: Korea National Health and Nutrition Examination Survey 2009-2013. Asia
Pac J Clin Nutr . 2018;27(5):1146-1154. doi: 10.6133/apjcn.032018.03.

Vannuccini, S., Fondelli, F., Clemenza, S. et al. Dysmenorrhea and heavy menstrual
bleeding in elite female athletes: quality of life and perceived stress. Reproductive
Sciences. 2020. 27: 888-894.

Yang, T., To, W. Comparison of quality of life scores in adolescents with menstrual
dysfunction. Hong Kong Journal of Gynecology, Obstetrics and Midwifery. 2006. 6: 24-
31.

Ga, N., Kyungdo, H., Gyungjoo, L. Association between sleep tion and menstrual
cycle irregularity in Korean female adolescents. Sleep Medicim&?.fﬁ: 62-66.
Xianchen, K., Chen, H., Liu, Z. et al. Early menarche and blems are
associated with sleep disturbance in a large sample of Chi scent girls. Sleep.
2017. 40(9): 1-11. *

Fatmaningsih, N., Koeryaman, M., Rosidin, U
menstrual cycle in teenagers. Indonesian Jo
2913-2920.

Couper, M., Tourangeau, R., Singer, E. et al. Evaltating the effectiveness of visual
analog scales: a web experiment. Socia ce Computer Review. 2006. 24(2).

Fischer, A., Yang, J., Singichetti, B. et@strual dysfunction in females presenting to
a pediatric sports medicine practicg? nal Journal of the ACSM. 2017. 2(13): 79-
84. L 2

tlapship of sleep quality with
lobal Health research. 2024. 6(5):

Thein-Nissenbaum, J., Raub, , K. et al. Associations between disordered eating,
menstrual dysfunction, and Muscliboskeletal injury among high school athletes. Journal of
Orthopaedic and Spor ical Therapy. 2011. 41(2): 60-69.

Tanaka, M., LiBagzi, @, Rivenburgh, D. et al. Changes in U.S. girls’ participation in
high school ions for injury awareness. The Physician and Sportsmedicine.
2021. 49(4):¥450-454.

Jeon, B., Baek eftstrual disturbances and its association with sleep disturbances: a
systematic review. BMC Women's Health. 2023. 23(470): 1-19.

Stracciolini, A., McCracken, C., Meehan, W. et al. Lack of sleep among adolescent
athletes is associated with a higher prevalence of self-reported history of anxiety and
depression. Journal of Clinical Sport Psychology. 2021. 17(2): 176-188.

Haufe, A., Baker, F., Leeners, B. The role of ovarian hormones in the pathophysiology of
perimenopausal sleep disturbances: A systematic review. Sleep Medicine Reviews. 2022.
66: 1-14.

Komada, Y., Ikeda, Y., Sato, M. et al. Social jetlag and menstrual symptoms among
female university students. The Journal of Biological and Medical Rhythm Research.
2018. 36(2): 258-264.

Hampel, P., Petermann, F. Perceived stress, coping, and adjustment in adolescents.
Journal of Adolescent Health. 2006. 38(4): 409-415.

$S900E 981J BIA / 1-90-GZ0Z 1e /woo Alojoeignd-pold-swiid-yewssiem-1pd-awiid//:sdiy woll papeojumoc]



352
353
354
355
356
357
358
359
360
361
362

363
364

365
366
367
368
369
370

371

31.

32.

33.

34.

35.

36.

37.

Ostberg, V., Almquist, Y., Folkesson, L. et al. The complexity of stress in mid-adolescent
girls and boys. Child Indicators Research. 2015. 8: 403-423.

Yu, M., Han, K., Nam, G. The association between mental health problems and
menstrual cycle irregularity among adolescent Korean girls. Journal of Affective
Disorders. 2017. 210: 43-48.

Klusmann, H., Kapp, C., Engel, S. et al. Higher depressive symptoms in irregular
menstrual cycles: converging evidence from cross sectional and prospective assessments.
Psychiatry and Psychology. 2024. 57(4): 259-266.

Maurya, P., Meher, T., Muhammad, T. Relationship between depressive symptoms and
self-reported menstrual irregularities during adolescence: evidence from UDAYA, 2016.
BMC Public Health. 2022. 22: 758.

Piercy KL, Troiano RP, Ballard RM, et al. The Physical Activity Guidelines for
Americans. JAMA. 2018;320(19):2020-2028. doi:10.1001/jamie.2018.14854

Gaia, J., Ferreira, R., Pires, D. Effects of physical activity on th od states of young
students. Journal of Physical Education. 2021. 32: 1-9.

Li, J., Huang, Z., Si. W. et al. The effects of physical acti '@itive emotions in
children and adolescents: a systematic review and metafanalysissthternational Journal of
Environmental Research and Public Health. 2022 1 “24185.

&
N

$S900E 981J BIA / 1-90-GZ0Z 1e /woo Alojoeignd-pold-swiid-yewssiem-1pd-awiid//:sdiy woll papeojumoc]



372

373

Figure 1. Comparison of participants who did and did not report menstrual dysfunction on

ratings of (A) energy, (B) mood, (C) sleep, and (D) stress during the flag football season.
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Table 1. Participant characteristic comparisons between female flag football participants who
did and did not report menstrual dysfunction.

Variable Menstrual No Menstrual P value
Dysfunction (N=15) Dysfunction (N=45)

Age (years) 16.3 (1.2) 16.3 (1.1) 0.90
Number of wefakly surveys 72(1.1) 6.9 (1.7) 0.54
completed during season

American Indi Alask

N;r:ie\:écan ndian or Alaska 0 (O%) 1 (2%)

Asian 1 (7%) 3 (7%)

Black or African American | 0 (0%) 5 (11%)
Race 0.56

White 11 (73%) 30 (67%) \

Native Hawaiian or Pacific

Islander 0 (0%) 2 (4%)

More than one race 3 (20%) 4 (99
Ethnicity 0 0
(Hispanic/Latino/a/x) 4 (27%) ! § 0.44
Height (cm) 167.8 (8.4) 164.8 (6.6) 0.16
Weight (kg) 61.5 (13.2) .0(8.5) 0.40
BMI (kg/m?) 21.6 (3.0) 21.7 (2.6) 0.96
School year (grade) 10@ ( 10.9 (1.0) 0.84
History of anxiety 9 (20%) 0.56
History of depression 3 (7%) 0.95
Average physical actii
(hours/week) at base 7 (4.7) 8.2(6.9) 0.43
Average time playi
football (hours/week)'€ 6.4 (3.2) 8.7 (5.3) 0.14

season
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Table 2. Multivariable linear regression model results evaluating the association between

reported average weekly mental health ratings (outcome in each model) and menstrual

dysfunction (predictor variable), adjusting for the independent effect of school year, BMI, and
whether they reported an injury during the season (covariates).

a
“

¢

N

Model predictor B coefficient 95% confidence P value
(adjusted for covariates) interval

Energy 0.20 -0.63, 1.03 0.64
Mood -0.41 -1.26, 0.44 0.34
Sleep -0.98 -1.83,-0.13 0.03
Stress 111 0.35,1.87 0.005
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