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Female sports Haematologic tests are one among many tests used widely to assess health

persons, and fitness of sports persons. Adult sports persons exhibit changes in blood
Haemoglobin, parameters which differs from those of general population. The main aim of
Red blood cell, this study includes that to find out the effect of sports on haemoglobin and red
Anaemia. blood cell count and to compare and analyze the result of female sports

persons with that of female non-sports persons. 30 female sports persons,
aged between 18 to 21 years and 30 female non sports persons of same age
group were selected. Height, weight, pulse rate, blood pressure were
recorded. Venous blood was collected and tested in Sysmex 21, Transasia cell
counter for haemoglobin and red blood cell count. Results were analyzed by
independent sample‘t’ test. This study revealed lower haemoglobin
concentration and red blood cell count in sports persons when compared to
non sports persons. Endurance sports activities over a longer period reduces
the haemoglobin and red blood cell count in sports persons when compared to
non sports persons which improves their sports performance.

Introduction

do not exercise. Immediately after exercise
plasma and blood volume are decreased as a
result of fluid loss through sweat and

Body fitness prolongs life (Arthur C
Guyton, John E Hall, 2011). Prolonged and
strenuous physical training is known to

induce significant changes in haematological
parameters in highly trained sports persons.
Exercise improves quality of healthy life.
Regular exercise prolongs life. People who
regularly exercise have their physiological
parameters quite different from those who
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respiration, filtration to the extra vascular
space following an increase in arterial
pressure and muscle contraction during
exercise. Even in the absence of oral fluid
ingestion, plasma volume is restored to
baseline within minutes of exercise
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completion (Mack et al., 1998). The fluid
flux into the wvascular space occurs
presumably to stabilize cardiovascular
function, and is caused by alterations in
Starling forces, elevations in plasma
albumin mass, and increased renal tubule
sodium absorption (Gillen et al., 1991;
Hayes et al., 2000; Mack et al., 1998;
Nagashima et al., 1999; Nagashima et al.,
2001).When a person is exposed to aerobic
exercise for longer duration there is increase
in plasma volume and demonstrating
decrease in red blood cell count and
haemoglobin content. We are interested on
female sports persons because many studies
conducted were on male sports persons. In
this  study we analyzed  certain
haematological parameters like haemoglobin
percentage and red blood cell count of
female sports persons and compared that
with female non sports persons.

The main aim of this study includes that, to
find out the effect of sports on certain
hematological parameters like hemoglobin
and red blood cell count of female sports
persons. And also to compare and analyze
the hematological parameters of sports
persons with that of non sports persons.

Materials and Methods

This study was conducted at Physical
Education Department of Rani Anna
Government College for Women in
Tirunelveli. Ethical committee clearance
was obtained from Tirunelveli Medical
College.

Inclusion Criteria

30 sports women of age group between 18 to
21 years.

30 non-sports women of age group between
18- 21 years as control.
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Sports women who were on regular training.
Exclusion Criteria

Co-morbidities like diabetes, hypertension
bronchial asthma, thyroid disorders and

epilepsy.

Sports women not willing for study.
Sports women not on regular sports training.
Sports persons on any kind of drugs.

Methodology

Informed written consent from individuals
was obtained. Anthropometric
measurements like height in cm and weight
in kg were measured by using Stadiometer
and standard human body weighing machine
respectively. Pulse rate was counted by
using pulse oximeter and blood pressure was
recorded by using mercury
sphygmomanometer. 2 ml of venous blood
from antecubital vein was collected in
EDTA tube and subjected to haemoglobin
and red blood cell count testing in Sysmex
21 Transasia electronic cell counter in
clinical pathology laboratory at Tirunelveli
Medical College Hospital. Results obtained
were statistically analyzed by using
Independent sample't' test by using SPSS
statistical software version 11. 'p' value <
0.05 was considered as significant.

Results and Discussion

In our study, the haemoglobin content and
total red blood cell count were significantly
low in sports women when compared to non
sports women. Pulse rate was also
significantly low in sports women ('p' value
= 0.005).In sports women systolic blood
pressure is slightly high and diastolic blood
pressure is slightly low when compared
with non sports women but statistically not
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significant. In our study, the haemoglobin
level of female sports persons was lower
than the control group. Red blood cell count
was also significantly low in female sports
persons when compared with female non
sports persons. Syzgula, (1990) reported
lowered haematological parameters in his

study on endurance sports persons. He
called it as 'sports anaemia’. Because a low
blood haemoglobin concentration and low
RBC count defines anaemia, this has been
called as sports anaemia. Kehat et al. (2003)
also used the term sports anaemia in his
study.

Table.1 Anthropometric measurement of study group

Control group Sports group

Mean S.D Mean S.D P value
Age
(yrs) 18.93 1.2 18.83 0.83 0.71
Height
(cm) 156.06 6.53 157.86 6.27 0.281
Weight
(ka) 50.96 9.47 50.5 6.45 0.824

Table.2 Cardiovascular system parameters of study group

Vital Control group Sports group
Parameters Mean S.D Mean S.D | Pvalue
Pulse rate/min 79.03 104 | 72.06 7.83 0.005
Systolic BP  (mmHg) 102.73 | 9.37 | 102.8 | 10.35 | 0.979
Diastolic BP (mmHg) 68.86 4.68 68.6 6.43 0.855

Table.3 Certain haematological parameters of study group

Control Sports P
Mean S.D Mean | S.D | value
Hb (gm%) 12.41 134 | 1168 | 1.28 | 0.036
RBC count (in million/
cmm of blood) 4.44 0.35 4.23 0.35 | 0.029
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To explain this many reasons were put
forward. One reason being, during physical
training destruction of erythrocytes occurs
that is, mechanical damage to red blood cells
in foot capillaries which occurs during
running. Old erythrocytes are destroyed
easily because of decreased mechanical and
osmotic resistance that reduces the mean age
of erythrocytes in blood of athletes (Schmidt
et al., 1988) This leads to decreased
haemoglobin concentration in blood and
lowered haematocrit value.
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Many authors have found low RBC
parameters in athletes and an increase in
total blood volume by 12- 20% (Convertino
et al., 1980), haemoglobin level is decreased
because exercise expands the baseline
plasma  volume; this reduces the
concentration of red cells, which contain the
hemoglobin (Convertino et al.,1980) The
plasma volume post-restoration usually
exceeds the original plasma volume,
resulting in the phenomenon of exercise-
induced hypervolemia (Convertino, 1991;
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Gillen et al., 1991; Mack et al., 1998; Maw
et al., 1996; Nagashima et al., 1999). If
exercise is repeated over a number of days
the resting plasma volume may increase by
up to 20% (Convertino, 1991; Convertino et
al., 1980; Green et al., 1984). Furthermore,
it appears that long-term training results in a
chronic expansion of the extracellular
volume (Maw et al., 1996). Even a single
bout of intense exercise can expand the
plasma volume by 10% within 24 hrs
(Gillen et al., 1991) These changes are
beneficial to the sports persons. Magazanik
A et al. (1988) and Weight et al. (1991)
studies stress more on intravascular
haemolysis, whereas Smith JA (1995) and
Smith JA et al. (1995) put forward oxidative
stress as a cause. N Boyadjiev and Z Taralov
(2000) when compared sports group with
control group noticed decreased
haemoglobin content, RBC count and
packed cell volume.

One study by Schumacher et al. (2002) in
which they studied soluble transferrin
receptor(sTfr) concentration, variables of
iron status and haematological indices with
untrained moderately trained and highly
trained persons showed increased plasma
volume and decreased haemoglobin and
packed cell volume after several days of
aerobic exercise. Study on professional
athletes by Malcovati et al. (2003) also
noticed haemoglobin and haematocrit values
were higher at beginning of competition
season, and then declined in well-trained
athletes.

Conclusion

To conclude, in sports women both
Haemoglobin concentration and RBC count
are low when compared to non sports person
resulting in sports anaemia due to plasma
volume expansion which is the chief
contributing factor. In fact, these changes
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make them a better Athlete and render them
improved performance.
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