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Introduction . . Results
_ , On weeks following long (> 4 hours) road games, rolling week SR
Intercollegiate (American) football athletes are exposed to numerous of The repeated measures ANOVA revealed no statistical significance

sport- and non-sport- related stressors throughout the sport season, In R M SS D mean deCI | ned and In R M SS DCV increased OUtSide (p>0.05) for InNRMSSDmean, InRMSSDcv, RHRmean, soreness, feeling,
which, when not addressed, can negatively impact athletic performance th e SWC in d | C at| N g in crease d phy Si OI o g i C al Str ess an d f ati g ue vertical jump, and VO, ... The repeated ANOVA did identify statistical

and lead to nonfunctional overreaching (NFOR). Coaches overseeing significance for sleep time and sleep quality, however, post hoc Bonferroni

these athletes can use heart rate variability (HRV), a non-invasive and resulti ng IN the decline In the athlete’s fitne SS C ap abilities. identified no statistical significance (p>0.05) for any specific time point.

easily accessible stress marker, to monitor and adjust each athlete’s InRMSSD had a strong to very strong positive relationship with VO, ..

training to mitigate fatigue and avoid NFOR. This monitoring system Figure 1. Weekly Average InRMMSD Across the Season Figure 2. Weekly Average InRMSSDcv Measures Across the Season (=1, p<0.001), while VJ had a weak to very weak relationship with
. . . — _ _ _ _
may assist coaches in optl.mlzmg athlete perfomance throughput the Foothall HRY Trend Across the Seacon IRMSSDev Trend lnRMS SD (=0.05-0.271, p=0.556-0.907) throughout. the season. The
season. The purpose of this study was to identify HRV trends 1n 225 relationship between HRV measures and psychometric scores throughout
intercollegiate football players across the sport season, including pre- 88 the season were unclear due to 1ts inconsistency.
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SCASON Camp * g ]3 - ’'Y - 5 Table 2. Baseline Correlations with HRV Measures Table 3. Pre-Season Correlations with HRV Measures
N
% i, \ // \\ // \\// \\. %)125 InRMSSDmean InRMSSDcv RHRmean InRMSSDmean InRMSSDcv RHRmean
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M et h O d S = £ 75 VOzmax 00 VO2uman 0319 0.602
: : : 73 Vertical Jump 0.05 0.33 0.061
Eight (four linemen and four non-linemen) NCAA DII football athletes 25 : — — — Soreness 0376 0.323
. . . 68 orencss -VU. . . .
completed this study. Resting heart rate (RHR), natural logarithm root Base Prel Pre2 W2 W4 W6 W8 WIO WI2 Post o n bl Py Wo wWa We W8 W10 Wi o Focling 0455 02 - Fecling 0.132 0.339
. ) . - ase re re 0S _
mean square of successive differences (InRMSSD), InRMSSD fime Coruse of Season Time Course of Season Sleep Time 0359 0.466 0306 | | Stocp Time 0106 0784 0352
covariance (lnRMS SDCV) vertical Jump (VJ) and psychgmetric scores Note. The red line represents baseline value. The shaded region represents the smallest Note. The red line represents baseline value. The shaded region represents the smallest Sleep Quality 20.260 0.092 0.228 Sleep Quality 0.386 0.589 0.309
: ’ : L : worthwhile change (+1.83676). InRMSSDmean was multiplied by 20 to fit a 100-point scale.  yorthwhile change (£22.4042). InRMSSDcv was multiplied by 20 to fit a 100-point scale.
were obtained Monday-Thursday with a minimum of three recordings Table 4. Mid-Season Correlations with HRY Measures Table 5. Post-Season Correlations with HRV Measures
> InRMSSDmean InRMSSDcv RHRmean InRMSSDmean InRMSSDcv RHRmean
belng averaged to represent d Weekly Value' EaCh HRV assessment Figure 3. VOzuux Trend at Four Different Time Periods During the Football Season. Figure 4. External Load Measurement to Monitor Performance Readiness. H H
. . VO2max 0.36 -0.517 VO2max -0.275 -0.606
(Polar H10 chest strap, EliteHRV app) were obtained between 6:30 am
. . . VO2max Season Trend Vertical Jump Trend Vertical Jump 0.17 0.063 0.145 Vertical Jump 0.271 -0.196 -0.554
and 9:30 am before resistance training sessions and under fasted . - . — = — — —
conditions. Recordings consisted of a I-minute stabilization period 31 " e — o m— — — —
followed by a 1-minute recording period. Measurements were taken at 54 . o 5 30 Slecp Tim 0,055 0.172 0.465 Sleep Time 0.342 0.056 0390
. . < N
baseline, each week of pre-season camp, bi-weekly through the : . \ g% -— Sleep Quality | 0232 0252 0.087 Sleep Quality 0.561 0.429 0.125
N = _
Comp etltlve Se aSOIl, and p() St-se ason. M aXImal OXY gen uptake (VO ) ) g — E 28 T — Note: Thre.:sholds used to quantify strength of relationship are coded on a 00101'r grad.ient, where the lightest shade of blue represents a very weak
max < 27 relationship (<0.2) and the darkest shade of blue represents a very strong relationship, (<0.8). Shades between the two extremes represent the
was assessed via McArdle Step Test at baseline, after pre-season camp, 52 £ following relationship strength; 0.2-0.4, weak; 0.4-0.6, moderate; 0.6-0.8, strong.
at mid-competitive season, and post-season. One-way repeated measures . 25 .
. . . - 2 = 1 12
ANOVA and Pearson correlation () were used to identify Base Pre2 Mid Post pase W U Conclusion
¢ t t 1 dff <O 05 d 1 t h b ¢ . bl t Time Course of Season e L-OULse OF Season
stalistical diierences (p . ) and refationsnips beiween variables a Note. The red line represents baseline value. The shaded region represents the smallest Note. The red line represents 90% of the personal best jump. The shaded region represents the Increased fatlgue was 1dentified in the week followmg each lOIlg (>4
1 - 1d - - rthwhile ch 0.75659) from the baseli lue. smallest worthwhile change (0.742007412) from 90% of their best jump. ce
baseline, pre-season, mid-season, and post-season. worthwhile change (0.75635) from the baseline value hours) road game. InRMSSDcv showed greater sensitivity to game travel

compared to InRMSSD. The accumulation of fatigue identified by HRV

Table 1. Competitive Season Game and Data Recording Schedule

oo T Sam T Estmated T— RV T VOor— Practical Ap P lication measures aligned with the gradual decline in VO,,,., across the season.
Week | Game A Ti T 1 Ti Win/Lose R ded | R ded . . . .
way ime ravel ‘lme ccorcec | Recorce . , S .. . HRYV appeared to be a better indicator of fatigue than peak VJ height and
Baseline | - i i i - Y Y The addition of HRV assessment to a coach’s current athlete monitoring system offers greater sensitivity in reading an . . . . . .
, . L. . . .. the single-1tem psychometric questionnaire protocols that were previously
Prel - - - - - Y N athlete’s fatigue status than other athlete monitoring methods to inform coaches on training decisions to accelerate used
Pre2 - - - - ; Y Y recovery and avoid overtraining. Interpreting HRV trends may aid coaches 1n objectively planning weekly training '
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