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FrLuip BALANCE AND HYDrRATION HABITS OF ELITE
FEMALE F1EL.D HOCKEY PLAYERS DURING
CONSECUTIVE INTERNATIONAL MATCHES

Hannan MacLeop anp CAROLINE SUNDERLAND

School gr Scvence and T:Di’mfnx}r, Ndﬁrg&am Tremt Ulsroeraidy, Nd.birgﬁ:rm, Ulated Kmx&m

ARSTRACT

Msacleod, H and Sunderand, G Fuid balance and hydration
habits of elite femals field hockey players during consacutive
international matches. J Strength Cond Res 23(4): 1245~
1251, 2009-The purpose of this study was to assess sweat
los= and hydration practices of siite female field hockey players
dunng consecutive intemationsl matches. Eighteen England
U21 field hockey players were assessed during 2 consecutive
international matches. Swest loss was assessed from changes
in body mass after correction for the volume of fluid consumed
and any urine loss. Players completed & questionnaire to assess
hydration habits and practices. Mean (= 50) change in body
maes after match 1 was —0.1 £ 0.6 kg compared with —0.3 =
0.5 kg after match 2. This equates to a percentage level of body
mass change of —0.2 = 1.1% aftermatch 1 and —0.5 = 0.7%
after match 2. Mean fluid intske was 1264 *= 394 mL during
match 1 and 1216 * 488 mL during match 2. Prematch urine
smalality was sigrificantly higher before match 2 (425 + 206
mOem kg~ ') compared withmatch 1 (197 = 110 mOsmkg™";
p = 0.008). There was no signifcant difference between
moming body mass changes (p = 0.87); however, 14 players
expenenced reductions in body mass. There were large

INTRODUCTION
ypohydration i a physiological state character-
ized by a deficit in body fluid levels (23). The
deleterious effects of fluid loss on cardiovascular

(10,1923). During exercise, metsholic heat production

occours, resulting in an increase in core temperatre (10). If

ambient temperature is in excess of skin temperature, heat
storage is further increased, increasing the risk of hyperther-
mia and heat illness. The main mechanism for heat loss—to
ensure that core temperature is maintained around 37°C—is
through evaporation of water from the surface of the skin,
which results in dehydraton. Thermoregulation s critically
when exewising in hot conditions, as convective and
radiative heat loes are minimal (13). Levels of dehydration
as little at 2% body mass can impair athletic performance for

a number of different parameters such as skill performance,

endurance capacity, and cognitive fundion (16,11}

Field hockey is intermittent in nature and is characterized
by wvanable speeds of high-intensity effort interspersed
with periods of recovery. The avemge distance covered by
international female players ranges from 5 to & km during an

Fluid Balance and Hydration Habits of Elite Female Field Hockey Players During Consecutive International Matches
Macleod, Hannah; Sunderland, Caroline
Journal of Strength and Conditioning Research: July 2009 - Volume 23 - Issue 4 - p 1245-1251
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Previous-day hypohydration impairs skill performance in elite female Y4
field hockey players 0) 2 % 0) HR 7}(

H. MacLeod, C. Sunderland

School of Science and Technology, Nottingham Trent University, Nottingham, UK
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The purpose of this study was to determine the effects of 2% both trials. Field hockey skill tests were performed pre- and
hpuhvmmﬂpedummemdrtekmleﬁﬂd post-FHITP. Skill performance time increased (P = 0.029)
hockey plavers following intermittent exercise in the heat. in the HY PO trial compared with the EUH trial, which may
Eight elite female field hockev players performed 50 min of be attributed to an increase in penalty time (P = 0.024).
a field hockey-specific intermittent treadmill running pro- Decision-making time increased (P = 0.008) in the HYPO
tocol (FHITP) in hot environmental conditions (33 Cﬂl‘% trial and was significantly impaired compared with ELH
relative humidity) in different hydration states: enhydrated (P = 0.016) pre-FHITP. Ad Ebirum drinking appeared to be
{H.T]]:ﬂhpniwdr:‘lmdhl‘%hu&vm{[—ﬁ'?ﬂ]. sufficient to maintain decision-making performance as no
Hydration statns was manipulated via a period interaction effects were evident post-FHITP. Players who

{lIl:l:lﬂm]ufpmrehperthﬂm{dﬂC?S%mh— commence match-play in a state of hypohydr
tive humidity) and controlled finid intake 1 day preceding susceptible to decrements in skill and dec

testing. Ad Gbirum finid intake was permitted throughout performance.

Field hockey provides a constantly changing envir- the effects of hypohydration on field |

Previous-day hypohydration impairs skill performance in elite female field hockey players
H. Macleod C. Sunderland
Journal of Scand J Med Sci Sports. 2012;22(3):430-8.
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Effects of heat stress and dehydration on T3S

cognitive function in elite female field H" K|
hockey players 0) R7 IE

Hannah MacLead', Siman Cooper', Stephan Bandelow’, Rachel Malcolm' and Caraline Sundedand”’@

Abstract

Background: It has previously been suggested that heat exposure and hypohydration hawe negative effects on
cognitive performance, which may impact upon sporting perfarmance. The aim of the present study was to
examine the independent effects of heat siress and hypohydmation on cognitive pefarmance in elite female field
hockey players.

Methods: Eight uracclimatised elite field hockey players (age: 22 + 3 y; heightt 168+ 0.05 m; body mass: 63,1+ 60 kgh
completed a cognitive test battery before and after 50 min of field hockey specific exercise an a treadmill in four
experimental trials; two in hot conditions (3334 0.1 °C), and two In moderate (160 + 30 °0), both with and without ad
libituerm wiater intake.

Results: O the visual search test, participants were faster overall in the heat (1921 vs. 2104 ms, p = 0001} Response

times were quicker in the heat on the Stemberg paradigm (263 vs, 473 ms, p=0024) and accuracy was improved %jl:_rl_\_ j‘ U ‘/ to v 7 U)f%
(b 159%, p=0004). There was no effect of hydration status on any of the markers of cognitive function. w o
Conchuslons: Overall, the findings suggest that in elite field hockey players exposure to heat enhances response times iﬁ%'fl—-’: % ?Ii?\ JE

and/or accuracy on a battery of cognitive function tests. Howewver, hypohiydration does not appear to affect cognitive
perormance inelite field hockey players.

Keywords: Declion-makirg, Skill, Intermittent exercise, Team sports, Cognitive performance, Hypohidration

Background heat is negatively influenced by hypohydration, as a result
Field hockey demands an extensive requirement for high  of both an increase in the number of errors and an in-
levels of mental processing to successfully perdform in a  crease in decision-making time [4].

dynamic environment. In ition, successful skilled The ive effect of heat stress on ical

Effects of heat stress and dehydration on cognitive function in elite female field hockey players
Hannah Macleod1, Simon Cooper, Stephan Bandelow, Rachel Malcolm and Caroline Sunderland
BMC Sports Science, Medicine and Rehabilitation (2018) 10:12
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Water intake after dehydration makes muscles more susceptible to cramp but electrolytes reverse that effect

Original article

Water intake after dehydration makes
muscles more susceptible to cramp but
electrolytes reverse that effect

Wing Yin Lau,” Haruyasu Kato,? Kazunori Nosaka™

ABSTRACT

Objective No previous study has compared water and
oral rehydration solution (ORS) intake after dehydration
induced by exercise in the heat for the effect on muscle
cramps. The present study tested the hypothesis that
water ingestion after dehydration would increase muscle
cramp susceptibility, but this would be prevented by ORS
ingestion.

Methods Ten men performed two bouts of downhill
running (DHR; —5%) in the heat (35°C-36 °C) until their
body mass was reduced by 2%. Ten minutes after DHR,
either spring water or electrolyte water similar to ORS
(05-1@'] was ingested in a counter-balanced order on
two different days separated by a week. Muscle cramp
susceptibility was assessed by a threshold frequency
(TF) of electrical train stimulation to induce cramp

before, immediately after (0), and 30 and 60 min after the
ingestion. Blood samples were taken before, immediately
and 80 min after DHR to measure serum electrolyte
concentrations.

Results Muscle cramp susceptibility assessed by TF
did not change from baseline to immediately after DHR
for both conditions (water: 24.6 + 2.1 Hz, 08-1%:247 =
1.4Hz). TF decreased after water intake by 4.3 Hz (30 min)
and 5.1Hz (60 min post-ingestion), but increased after 0S-
1% intake by 3.7 and 5.4 Hz, respectively. Serum sodium

BMJ Open Sport & Exercise Medicine 2019;5

Lau WY, Kato H, Nosaka K

from muscle spindles and inhibitor
from Golgi tendon organs to the alph:
neurons, rather than dehydration or
Iytes deficits.” 7

In association with the dehydration-
Iytes theory, several studies have repori
dehydration does not affect muscle cra
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Figure 2 Changes in threshold frequency of electrical

train simulation to induce muscle cramp before (pre),
immediately after (0), and 50 and 80 min after DHR in the
heat for water and OS-1% intake conditions. A significant
(p<0.01) interaction effect was found. * indicates a significant
(p<0.05) different from the baseline (pre) value. # indicates a
significant (p<0.05) difference between the conditions. DHR,
downhill running.

Water intake after dehydration makes muscles more susceptible to cramp but electrolytes reverse that effect
BMJ Open Sport & Exercise Medicine 2019;5
Lau WY, Kato H, Nosaka K
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