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Sport Nutrition For Health and Performance – Manore and 
Thompson 2000
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Hyperhydration

<80% replaced
Variable Mean Range
Fluid Intake (ml) 204 0-1000
Sweat Loss (ml) 1091 300-2200
Deficit (ml) 416 0-2100
% Replacement 21.5 0-100
Dry Bulb (°C) 8.75 5.75-10.4
Humidity (%) 77 72.5-90

Variable Mean Range
Fluid Intake (ml) 263 0-544
Sweat Loss (ml) 715 408-998
Deficit (ml) 415 91-635
% Replacement 21 0-86
Dry Bulb (°C) 8.3 5.8-10.4
Humidity (%) 82 77-90
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% BODY WEIGHT LOSS                   SIGNS

2%                                 ���� TEMP CONTROL
���� HEART RATE

3%                                 10% ���� MUSCLE PERFORMANCE

4-6%                                 ���� MUSCLE STRENGTH
���� HAND-EYE CO-ORDINATION

+ 6%                                 ���� BLOOD VOLUME
���� RESPIRATION RATE
NAUSEA & CONFUSION

+ 10%                                HEAT STROKE & FAINTING
EXHAUSTION

Adapted from Sport Nutrition Advisory Council of 
Canada
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R Sq Linear = 0.942

n=598 urine samples
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sodium deficit)
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Food!!

To replace this sodium with Sports Drink (110 
mg/250ml) would require the consumption of 27 L
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Galloway & Maughan, MSSE , 
1997.
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Sawka & Young Exercise & Sport Science 2000

(20 g/min, 1.2 L/h)

(10 g/min, 0.6 L/h)

(7 g/min, 0.4 L/h)

(4 g/min, 0.25 L/h)

Prescriptive Zone
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KONA: Dry Bulb 27.3 °°°°C, RH 58%, March 31 2004
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Hydrated <1.015
Mild Dehyrdration 1.015 - 1.020
Moderate Dehydration 1.020 - 1.030
Severe Dehydration >1.030
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HYPOHYDRATION INCREASES
CORE TEMPERATURE
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Sawka et al., JAP , 1985

*�����
����������
��	
�
�
��������
��

� 1��������	��	���)��%	���(%������((��(����(�����(�� �((	6���
-�(�����������(����/

� 
����	�����	�)	�<����	�<����	�	�<������	���������� ����6����
D�J����(%������((>

� ��������<�	��K�	�<�(��&��?&"��������6�����������	� )
-�?DJ/��
����#"��	����(����2 D������
����"��	��	��
��((	6���-�����F��<����68��/�2 (����	���8���)��	��(� ���
%�����6�����8(���	�	��L���������(�

� E��	��(�����������	��$���2 ##����<�(��	��8C�-#8$�
���(�����(������(�"A��<�(��	��/

���������G�##��<8&"���

�%�����G�""�<8&"����

� $���, ��(������	�(�
� 1�,	������(��	��+����	�<������F�#?#>&�C8��



12

��
�"��%��
��

� M9'�*:CC��++�K
� 0C+��+���:�+�*�!+����!9���+
� !�+�1�C�*�!+��09!!C+

� ����1C�:�+
�  ��N�1C�*�!+�
� &���99
����!9���+
� ����:�+��*�!+��5���!9���+�!9�0C+��+�
� 0C+���'�!:C��C'��M��9��:�!+��M�2 1�M��++��!9�����19 �+�

*�!+��

� '�+���99
�!9�!����E+��E�91�0C+��+��!9�!�+�1�C�09!! C+
� ��8�9�:��.�9�$��'
�

0�����������%����$���
�����

$��3� 
���"��"���

� :�<�(�	��������9����	�<��
���(��((	(�(�����
�	
���	����	���	�	�<�6�����O<����(�P>

� ��9�(�����������	�����(�6����(��%�����
��������������������	���,���	(����(�	�<�
���<������������	�>

� �������������	<������	�<�(����5�<���
���(�
? �������������� ;

� ��9�������������?DJ�������(����6��
���	����	����	�)>��	<��������������������(�
(������������	�<

� 1�,	������������	�<�(������9��(��	(�F#�
<8�	�



13

Tri athlon Hydration Plan 
Name:  Date: 4/3/2004 
Scenario  (Hot): 28 °°°°  + C Air Temperature 
  Type % /g 

Carbs 
Electrolytes Volume 

Pre-
Race 

3:00-
2:00 hr 

Food 
Instant 
Oatmeal 
Banana 

Fluid 
Coffee 
Water  

   
 
750 ml 

 2-1 hr 
 
 
1 hr 
15 min  

Carb drink (e- load) + 2 
eload capsules /bottle 
½ power bar if early bkfst 
or hungry 
Sipping CHO/Water 

20g 
 
 
14g  

 500 ml 

  
15-0min 

 
H20 +1/2 Powergel 

 
14 g 

  
250 ml  

Race Swim     
Bike  2 x 650 ml(Polar bottles) 

eload plus 2 eload caps per 
bottle 
 
½ Powergel at turnaround 
(halfway) 
 

40g 
CHO 
 
+ 170mg 
sodium 
 
14g 

 1300ml 
Try to 
evenly 
space 
hydration  
but a little 
more fluid 
first half 

Run 
 

 
Aid 1 

H20 Only  
100ml 

    
100ml 

 Aid 2 Powergel at 
3k pre-aid 
100ml 

  
28g 

 100ml 

 Aid 3  
100ml 

   100 ml 

 Aid 4  
100ml 

   100ml 

Post-
Race 

O -3 hrs Replace 150% of fluid loss 
Water and Carbs (extra salt 
eg. ¼ teaspoon to Gatorade, 
salt food) 
Weigh yourself! 
AM and Post-race ASAP 

   

. 
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The Four H’s

Hypoxia Hypothermia

Hypohydration Hypoglycemia
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Fatigue

Performance Level

Poor Nutrition
Inadequate Rest
Other Stressors

Metabolic Clearance
Re-fuelling
Hydration
Hydrotherapy
Sleep & Rest
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3 cups sport beverage, 1 – 500ml carton of chocolate milk, 
scant ½ c raisins, 1 high carbohydrate sport bar (check 
labels for 30+ grams) + 1 cup juice

45 +90 - 95kg

3 cups sport beverage, 1 cup Vector with 1 cup skim milk – can 
blenderize, 1 Power Bar, 1 Cliff Bar - check labels of other 
bars, 1 full package CIB in 1 cup milk

40 +80 - 85kg

2.5 cups sport beverage, 1 Organic Food Bar, 1 Optimum 
Energy Bar, 1 Rebar, 1 slice whole wheat bread with 1 
Tbsp honey or jam

35 +70 - 75kg

2 cups sport beverage, 1 – 1.5 cups fruit juice, 1 Sun-Ripe Fruit 
and Veggie Bar, 1 Organic Food Bar – check labels of 
other bars

30 +60 - 65kg

2 cups sport beverage, 1 cup fruit juice/lemonade, 1 250 ml 
carton chocolate milk, ½ package Carnation Instant 
Breakfast (CIB) in 1c milk – check labels of other meal 
replacements, small cupped handful of raisins

25 +50 - 55kg

Food Examplescarbohydrate grams/ 
30 min. 

Weight
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