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Furthermore, long term changes in plasma and thus hemoglobin concentrations can also be seen  
in response to the type and duration of exercise regimens.         For example, it is noted that endur-
ance athletes may have lower hemoglobin levels as their bodies chronically increase the plasma 
volume in response to exercise.  Despite the increase in hemoglobin produced as a result of exer-
cise, this overall increase in plasma volume causes hemodilution.    These hemoglobin changes 
observed with fluid shifts even led to the researchers Dill and Costill devising an equation, based 
on hemoglobin and hematocrit concentrations, to calculate the blood volume and plasma volume 
changes that have occurred.
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Exercise impact on hemoglobin levels
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Exercise and training regimens can have a substantial impact on hemoglobin. In general, exercise 
alters hemoglobin in two ways: acute and chronic changes in the plasma (water component of 
blood), and the actual change in the amount of hemoglobin present. These changes can be seen 
in the short term (minutes to hours) or long term (days to weeks).

Because hemoglobin is a concentration, any shift in the amount of plasma can change its value. 
Plasma volume can decrease immediately upon initiation of intense exercise as a result of blood 
pressure increase, hormonal changes and sweating.   This decrease can raise hemoglobin in the 
short term and is known as hemoconcentration. Conversely, increased hydration, such as drinking 
water after exercise, can bring the hemoglobin levels back down in a process known as hemodilu-
tion.      
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Production of hemoglobin itself can also be affected by exercise.  In general, the production of red 
blood cells (RBCʼs), hemoglobin and release of RBCʼs into circulation increases in response to 
sustained training.     However, factors such as type of exercise, type of athlete, intensity of training 
and elevation at training can all impact the extent of this increase. For instance, it was noted in one 
study that within the athlete population, strength trained athletes had higher hemoglobin than 
endurance or mix-trained athletes.   Furthermore, “leisure-time” athletes had lower hemoglobin 
than competitive athletes.
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Clearly there are many factors that influence hemoglobin changes in response to exercise. As in 
many areas of human physiology, there also exists individual variation in responses as well. Thus 
the ability to noninvasively measure hemoglobin with Ember on a daily basis, or pre and post work-
out, has the potential to give athletes greater clarity into how their exercise regimen is impacting 
their hemoglobin levels.

LAB-00060C

References:

1.  Zouhal, et al. (2007) Influence of Training Status on Plasma Volume Variations and Plasma lactate    
  concentrations in response to supramaximal exercise. Biology of Sport, 24(4), 339-355.

2.  Brun, J., Varlet-Marie, E., Connes, P., Aloulou, I. (2010) Hemorheological alterations related to training   
 and overtraining. Biorheology, 47, 95-115.

3.  Dill, D.B., Costill, D.L. (1974) Calculation of percentage changes in volumes of blood, plasma, and red  
 cells in dehydration. Journal of Applied Physiology, 32(2), 247-248.

4.  Mairbauri, H. (2013) Red blood cells in sports: effects of exercise and training on oxygen supply by red  
  blood cells. Frontiers in Physiology, 4, 1-13.

5.  Mougios, V., (2006) Exercise Biochemistry, Champaign, IL. Human Kinetics.

6.  Schumacher, et al. (2002) Hematologic indices and iron status in athletes of various sports and 
  performances. Medicine and Science in Sports and Exercise, 34(5), 869-875.

Daily Ranges of Hgb as viewed within the Ember App

18

19

August 2015

15

17

16

14

8/10 8/11 8/12 8/13 8/14 8/15 8/16 8/17 8/18 8/19 8/20 8/21 8/22 8/23

Post WorkoutPre WorkoutFirst of Dayg/dl

[4]

[6]

[6]


