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ABSTRACT .

PRACTICAL APPLICATIONS

RESULTS CONT

Soccer players are exposed to various environments during outdoor play, thereby increasing their risk of heat-related performance " 1 " " " " " Tal " " e Ny H P
decrements. PURPOSE: To examine the effects of heat stress on characteristics of performance during collegiate soccer matches. COaChes a nd tra I ners may Utl | Ize th IS InfO rmatIOn tO Optl mlze tra I n I ng IOadS |ead I ng tO Im pr0ved Tab/e 2 Dl_fferences n pe'tformance CharaCtenStICS
METHODS: Global positioning system (GPS) data from female soccer players within a Midwestern NCAA Division-lI soccer program . oe . o . .

were collected durir'wg t'he 2023 regular season. All players were instructed to wear the GPS tracking system with the capabi!ity of pe rfO rma nce d u rl ng COm petlthn | n h |gher tem pe ratu res Performance F p'Value
heart rate (HR) monitoring throughout all the 18 games. All data were collected continuously, regardless of if players were substituted b f . O 59 O 455
in or out of play, therefore all data were made relative to minutes played. Matches were further categorized into thirds based on N umpber O SprlntS . y
temperature. Matches with temperatures exceeding 75°F were considered high heat, while matches with temperatures between 61 — .

74°F were moderate heat, and temperatures less than 60°F were categorized as low heat. GPS data were then divided into 15t and 2nd M ETH O DS CO NT H |gh Speed 0one 436 0059
halves for players who averaged more than 20 minutes of playing time over the course of the season. The performance characteristics

measured were number of sprints, percent of time spent running at low speed (LSR) zones < 12km/hr and high speed (HSR) zones Fiqure 1 . StUdV Desiqn LOW H R 0Nne 162 0226
(=15 km/hr), total time spent in low heart rate (LHR) zones (< 70% Hrmax)and high HR (HHR) zones (>80% HRmax), total distance FirSt half = - ’ == _ _

covered (TDC), and training load (TL). Repeated measures analysis of variance was used to analyze differences between the halves and Pe rfO rmance data frOm 13 fema |e SOccer playe 'S Were CO”eCted d uring the 2023 season. H |gh HR zone 6.64 0024*
temperature category (High vs low heat) with an alpha (a) set at <0.05. Post-hoc paired sample t-test were performed to further i i i

elucidate interz;ctio;s. Results: A(significant intera;tion w;as observed for thednum(t])'eLof shprints (E=5.4f49, p=0.038) alnd (cj:luratLon oj Second half Only playerS who averaged 20 mins or greater of p|ay-tlme were included. All playe s were Number of SprintS 5 49 0.038%*
time spent within the HHR zone (F= 6.6/, p=0.024). Post hoc comparisons indicated that the number of sprints completed in the 2" . . .

half of the high heat matches were reduced when compared to the first half of the high heat matches (p=0.018), and the 2" half of f_ _ ) InStrUCted to wear the G PS traCker d nd H R monitor d uri ng the 18 gameS Of the Season. TOtal diSta nce cove red 199 O 180
low heat matches (p=0.019). Additionally, data indicated that the time spent running in HHR zones during the 2" half of the high ) ! : - S . i — _

temperature matches was higher than that of the 15t half in both conditions (p=0.011). Main effects of temperature indicate greater = GameS WEere CategOrlzed INto three heat |ndeX COndlthnS. hlgh (> 75’ n 6 ) ! mOderate (61 Traiﬂiﬂg |Oad 4 OO O 067
time HSR zones (F= 5.73, p=0.034) and in TL (F=6.40, p=0.026) in low temperatures compared to high temperatures. Main effects for First half 74’ n:6) and low (< 61’ n:6) based on weather forecast. The data were then divided into ' '

half indicate more time spent in the L-HR zones (F= 34.3, p < 0.001) during the 2"d half. Data are presented in Table 1. Conclusion: The } o ' i k

number of sprints performed was lower in high temperature matches while the duration of time spent in HHR zones was higher in h ,{ 15t half and an half for each condition and analyzed. S.lgn_lf_lcance _Set at an alpha (a) of 0.05. *denotes
high temperature matches. Practical Application: Coaches may utilize this information to optimize training loads leading to — Statistical Analysis Slgnlflca Nt dlffe rences.

competition with higher temperatures. Second half ’

CONCLUSION

» Heat stress may lead to a reduction in number of
sprints which is consistent with previous

‘ Data were analyzed using repeated measures ANOVA to examine the difference in
BACKG ROUND performance metrics between high heat and low heat conditions.

RESULTS

» Soccer teams regularly compete in varying environmental conditions
between home and away games(1).

iterature(1).

» |t has been demonstrated that heat stress plays a major role in T B
Jthletic performancel(4) =B NUMBER OF SPRINTS _ LOW SPEED ZONE _ C HIGH SPEED ZONE > Increased cardiovascular strain may be

» Research suggested that there is a decline in sprint performance and é %\ High Heat M Low heat 2 — High heat M Low heat > — High heat M Low heat experienced in high heat conditions.
distance covered during heat exposure in team sports(2)(5). LID § 1 E % 2 0 > g » The present study did not indicate any differences

» Previous literature has predominantly focused on male soccer players = i ¥ o O 1.5 ('5/5) 'C_) 5 in total distance covered between environmental
or professional soccer players. Hence there is a need for studies that S A 05 = o T LII_J A conditions and game periods which conflicts with
focus on colligate level female soccer players(3). 2 | g 5 % é orevious findings(2).

- : : : : ] : . = < 2 _ _ , , , :

» Additionally, while some stud|e§ have |nvest|g§ted the dec!me m. % 2 <ZE E 0.5 I I <ZE . > Future investigations should aim to include 2
gengral performance tharacterlstlcs(S)., Fhere IS a ngecj to investigate S 0 '-'EJ 0 <t o 0 arger sample size to further explore this topic.
the impact of hot environmental conditions on specific performance 1st half 2nd half 15t half ond half = 1st half 2nd half
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Number of sprints Number of explosive runs made > 15 km/hr GAME PERIOD GAME PERIOD GAME PERIOD
Low speed zone Percentage of time spent running at low speed ACKNOWLEDGMENTS
<14 km/ hr
G TRAINING LOAD
Lioh speed 70ne Percent of time spent running at a high speed > | We extend our gratitude to all players and coaches
&1 5P 15 km/hr High heat M Low heat Figures 2 : Changes in performance characteristics from 15t to 2" half of matches Figure A.) Represents from the soccer program for their support with this
6 Mean == SD for the number of sprints performed in each half. B.) Represents time spent running in project.

Percentage of time spent within a heart rate

Low heart rate zone
zone less than 60%

low-speed zone(< 12 km/hr). C.) Represents time spent running in high-speed zones (= 15 km/hr). D.)
Represents Mean intensity measured by the total time spent in low HRmax zone (< 60%) divided by the
total minutes played. E.) Represents intensity measured by the total time spent in high HRmax zone
(275%) divided by the total minutes of game play. F.) Represents total distance covered in miles. G.)

LAB QR CODES
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Percent of time spent within a HR zone greater

High heart rate zone than 75 %

MEAN (INTENSITY
RELATIVE TO TIME)
N

Total distance covered Total distance covered during each half in miles 0 Represents Mean total training load during the season relative to time spent in HR intensity zones. et L [=1$5
o o 15t half 2nd half ' Follow US! i
Training load The intensity of tgjr;a;t;\;lty relative to the GAME PERIOD Data presented as Mean ==(SD). Significance (a< 0.05) denoted by * E Loy
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