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Introduction Results
* The _Relative Energy [?eﬁCi_enCy in Sport (REDs) model proposes Table 1: Demographic comparison between eumenorrheic and » 32 participants were included (n=12 eumenorrheic; n=4 AUB-O; n=6
cardiovascular health impairments secondary to low energy availability amenorrhoeic groups. @ oligomenorrheic; n=10 amenorrheic), with 96.5% adherence of the 22
(LEA). | — Eumenorrheic | Amenorrheic Group | P value participants who underwent the prospective menstrual tracking protocol
* Female athletgs with amenorrhea, often relatec_j to LEA and_ ariable Group (N=12) (N=10) (p <0.05) (Table 1).
hypoestrogenism, can demonstrate endothelial dysfunction and Age (years) 16.0 g1.1) 15.9 (1.9) 0.84 . The amenorrheic group demonstrated higher high-density lipoprotein
dyslipidemia.1 White 8 (67%) 10 (100%) I o ,
/sl | | | | Race More than : ] 0.10 il levels (60.8 vs 52.7; p=0.04) and trended toward lower C-reactive
* |tis important to undgrstand CardlovaSCL_JIar d|seas.e (CVD) risk, as CVD is One 4 (33%) 0 (0%) protein levels (0.43 vs 1.53; p=0.07) than the eumenorrheic group.
the number one leading cause of death in women in the US.?2 Hispanic or
| _ _ Tepa 4 (33%) 0 (0%) (Table 2).
 Thereis also a nee_d to standardize methodology used to classify Ethnicity |Not 0.10 o2+ There were no other significant differences in lipid outcomes between
menstrual status in female athlete research, demonstrated by a lack ot Hispanic or |8 (67%) 10 (100%) ? the eumenorrheic and amenorrheic groups.
consistency in prior studies examining CVD risk and menstrual Latina =
dysfunction.3#4 BMI (kg/m?) 20.9 (3.4) 19.5 (2.8) 0.31
BMI (percentile) 46.6 (32.5) 38.8 (27.7) 0.56 -
Purpose: We aimed to implement a rigorous methodology Total body fat (%) 281% §]7-1) e 231-2) E}5-7) o 0.08 Conclusions
: . . : - ours/week: - ours/week.
to confirm menstrual status and examine differences in Training volume 9 (75%) (60%) - We demonstrated successful adherence to a prospective, multi-step
lipid and inflammatory markers between amenorrheic and (hours/week) 10+ hoursiweek: 3 10+ hours/week: 4 |07 protocol to classify and confirm menstrual status among a cohort of
eumenorrheic athletes. (25%) (40%) adolescent athletes.

Dance: 2 (20%)

Soccer: 6 (50%) | 1 (10%)  Amenorrheic athletes did not demonstrate dyslipidemia or a pro-
occer. 0 . .
- . " ntry: 2 inflammatory state compared to eumenorrheic athletes, contrary to what
Experimental Design and Methods Cross Country: 2 || ,crosse: 1 (10%) 'y Stare comparec. Y
(13%) has been observed in prior studies of adult athletes.
. . . . . Softball: 1 (10%) . . . . .
S )ﬂ r 5 2 K 5o @ ¥ Tg30WF'eldi 1 Cross Country: 1  This could be related to the small sample size, differences in severity and/or
Primary sport played (6%) (10%) duration of amenorrhea, age, or variation in methodology used to classify
Basketball: 1 (6%) | t | stat
| .. |Track/Field: 1 (10%) menstrual status.
Figure 1. Study Procedures SWlmmlng : 1 (6 A)) |
Initial Evaluation* HOrsebaCk ridin . GymnaStICS: 1 (1 O%)
Monstuning oo T ! (6%) I Rock climbing: 1 These findings suggest that the relationships between
« =29 menstrual periods « EDE- . . . . .
l | oo g (10%) amenorrhea, lipid profiles, and inflammation are complex
. ths s DXA scan | . .
Lo e Triathlon: 1 (10%) and may be more nuanced among adolescent female
Cerabity creen | BT Q‘%‘t:‘" fd":;;‘)‘a' cyele 126.9 (2.9) : athletes and should be further investigated in a
. \ « EDE-Q " " .
~menormmets roum oA g Global EDE-Q score |0.661 (0.756) 0.607 (0.644) 0.86 multidimensional manner among a larger sample.
| ¢ Nomenstrual o DXA scan
S Pragostorone, HoL LBk, LEAF-Q score 4.7 (3.5) 12.7 (3.3) <0.001
’ Triglycerides, Total Cholesterol, .
— | aDrlrj\;ar:g:'?h(;fa (days) | 498.6 (334.8) ]
*EDE-Q:Eating Disorder Examination Questiannaire, LEAF-Q: Low Energy Availability in y AC k n OWI e d g e m e n ts
pormone,FS¥ fllle.stmulating homrone,HOLe high densty Ipoproten shleserl, _ _
Table 2: Comparison of blood marker measures between eumenorrheic and This study was supported by funding from the Ludeman Family Center for
amenorrheic groups. Women'’s Health Research and the Colorado Specialized Centers of
AtHome ITrr—— (R —— | Eumenorrheic | Amenorrheic Research Excellence on Sex Differences.
+ 2 months of ] racking with arinary 7 L L] Eee (L Variable _ _ P value  Cohen’s d
o] menstrual cycle +|  ovulation testing for LH | ture L FSH, Estradiol Group (N=12) Group (N=10)
o | | fornegatve vuaton o) Trigesrides, Toal Choleserl Hormonal Markers
= LH (mlU/mL) 9.7 (7.6) 5.4 (4.9) 0.14 0.66" References
FSH (mIU/mL) 6.0 (2.8) 5.2 (1.7) 0.45 0.33
. Tk 1. Rickenlund A, Eriksson MJ, Schenck-Gustafsson K, Hirschberg AL. Amenorrhea in female athletes is associated with endothelial
Estradiol (pg/mL) 101.8 (63.8) 53.5 (48.9) 0.06 0.84 dysfunction and unfavorable lipid profile. J Clin Endocrinol Metab. Mar 2005:90(3):1354-9. doi-10.1210/jc.2004-1286
Menstrual Status Classification: Based on menstrual cycle tracking, ovulation testing, and laboratory assessment, Progesterone (ng/mL) |0.77 (0.91) 0.25 (0.21) 0.09 0.75* 2. g’ fh%'dafy tS,R, ff\qggaméz{f& SBtetckie Tl;/ll,:et al.t I;Wif\?ol)ayse Zan;iﬁ\on a/jdtpardéqvas/c;{/ar %sea;ze 5(;‘;/5: ;Z‘lg(/;c;tiogggor;;g?ing of
. ’ . H H e . ariy rrevention. cientiric statement rrrom tne American riea Ssociation. Clrculation. vec , .e -e .
each P an‘ICIp ant S.n?enStrua/ status was coniirmed. We used the followmg Cr.lten.a' ) } Llpld Markers 3.  Elliott-Sale KJ, Minahan CL, de Jonge X, et al. Methodological Considerations for Studies in Sport and Exercise Science with
Eumenorrheic: menstrual cycle lengths 2 21 days and < 35 days resulting in 9 or more consecutive periods per HDL IdL 52 7 (8.3 60.8 (9.0 0.04 0.94** Women as Participants: A Working Guide for Standards of Practice for Research on Women. Sports Med. May 2021;51(5):843-861.
year, evidence of LH surge, plus correct hormonal profile, and no hormonal contraceptive use 3 months prior to ¢ (mg/dL) .7 (8.3) .8 (9.0) ; : doi:10.1007/s40279-021-01435-8
recruitment. LDLc (mg/dL) 93.3 (31.9) 89.0 (20.6) 0.72 0.15 4. Smith ES, McKay AKA, Ackerman KE, et al. Methodology Review: A Protocol to Audit the Representation of Female Athletes in
Abnormal uterine bleeding.—anovulatory (AUB-Q): those who experience me_nstruqtion but do not ovulate_ Triglycerides (mg/dL) 848 (36.2) 66.2 (1 9.7) 016 0 62* ggg;ts Science and Sports Medicine Research. Int J Sport Nutr Exerc Metab. Mar 1 2022;32(2):114-127. doi:10.1123/iisnem.2021-
(O‘{Ulatl on not de_teCted by urinary LH surge C_)I’ confirmed by hormone concentrations via blood sample analysis). Total cholesterol 5. Southmayd EA, Mallinson RJ, Williams NI, Mallinson DJ, De Souza MJ. Unique effects of energy versus estrogen deficiency on
Oligomenorrheic (secondary): cycle duration length of > 35 days. 149.3 (29.2) 159.3 (24.9) 0.41 0.36 multiple components of bone strength in exercising women. Osteoporos Int. 2017 Apr;28(4):1365-1376. doi: 10.1007/s00198-016-
Amenorrheic (secondary): the absence of 2 3 consecutive spontaneous menstrual periods in non-pregnant (mg/dL) 3887-x.
menarchal women. 36 Inflamm atory Marker 6. Oleka CT, Anderson T, Ackerman KE et al. An update to terminology describing abnormal uterine bleeding in female athletes:
facilitating cross-disciplinary health care. Br J Sports Med 2024; 58: 1237-1239. doi:10.1136/bjsports-2024-108261
hsCRP (mg/L) 1.53 (1.72) 0.43 (0.56) 0.07 0.83**
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*moderate effect size (d>0.5), **large effect size (d>0.8) SPORTS MED
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