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INTRODUCTION

Til* population of India for th« year 1983 is 
634 millions (Manors ma, 1983). With such a massive 
ever growing population It should be possible to sake a 
head way in all fields, on par/ with other developed 
nations. But malnutrition and ill health seem to be 
the debilitating factors in meeting the various demands 
of our population. Therefore importance should be given 
to proper human development which is our greatest resource.

Both work capacity and work output are influenced 
by nutrient intake and the resulting nutritional status 
of those who perform work. Childhood malnutrition may also 
affect the future capacity of individual for work. 
Sathyanarayana, elal., (1973), believe that productivity 
among workers in developing countries is low as a 
consequence of chronic malnutrition.

Poor nutrition may cripple a nations productivity 
by more subtle long range mechanisms, (LIFE, 1972).
Sadasivam and John (1979) explain that malnutrition loads 
to a wastage of human resources and reduction of these 
losses would increase the social effectiveness of the 
population and contribute to economic development.
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One vital area of the atheletic programmes that 
has remained neglected in oar country is the nutrition 
of the athletes. This relates to the nutritional standards 
which affect the capacity and performance of athletes,
(Gasman at ai,f 1978). Sound nutrition and a sensible 
programme of physical activity are two chief requirements 
for health (Begert slI* , 1973 and Krishnasvamy, 1982).

The reasons for the decline in performance are 
multifaceted and deepreoted, Nutrition definitely plays 
a role in the satisfactory performance of athletes. 
Yellegas^Vellendria (1972). Anderson and Barkue (1970) 
studiedthe relationship between variation in the 
haemoglobin concentration and the Ability to carryout 
muscular exercise by measurement of quantitative changes 
in cardio vascular respiratory faction. Davies et a^.f (19 72) 
calculated that anemia will adversely affect the muscular 
endurance capacity of an individual in aerobic type 
activities.

Iron to life is a metal more precious than gold 
(Squibb, 1970). Irma deficiency is an important public 
health problem in many developing countries and is the 
commonest cause of anaemia in India and all over the 
marId (Nutrition Beviews, 1980).
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SJolin (1981) warns that the incidence of iron 
deficiency anemia In developing countries Is often defc- 
extremly high compared with that In lndmstrlallsed part of 
the world. According to djolin (1931) it has been estimated 
that there are a total of 260 million anaemic women in the 
developing world alone. The overall proportion of anaemic 
women is highest in Asia*

WHO (1975) points oat that anaemia caases a great 
deal of ill health sapping energy and productiveness in 
many countries and causing tragedies in child birth. Thus 
it Is obvious that urgent steps are needed to prevent and 
control anaemia among oar population in general and our women 
specially*

Gopalan (1975) explains that to perform energy 
demanding tasks, blood must be able to transport oxygen 
at a rate and level required by the effort, which in turn 
depends upon the circulating levels of haemoglobin*

There is adequate evidence in the literature to 
show that a decrease in haemoglobin concentration leads 
to a reduction in the oxygen delivery to the tissues during 
work or exercise WHO (1975)* This in turn reduces the 
maximal work capacity both in man and in experimental 
animals, when measured using standardised laboratory tests.
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The most effective nay of dealing with a population 
where the diet is difficult to manipulate according to 
Finch a^*, (1974) js by the use of medicinal iron involving 
treatment with iron salts. Layrisee (1970) appreciates 
the therapeutic administration of ferrous sulphate since it 
substantially raises the haemoglobin level within a few 
weeks. Supplementation with iron is the o&ly feasible 
approach where there is a large deficit to be made up in a 
relatively short span of time. Iron supplementation is an 
effective way of combating anaemia and increasing the work 
output of population groups.

Having these points in mind the present study was 
designed with the following aims*

1. To find out the relationship between nutrition 
and atheletic performance with special reference 
to iron dofieiency among adolescent girls, and

2. To supplement the anaemic volunteers with ferrous 
sulphate tablets and evaluate the impact of 
supplementation.

The more severe the anaemia the greater the reduction in
maximum work performance. Physical incapacity supervenes
when tissues oxygen demands cannot he met Bengoa (1974).
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XI REVIEW OF LITERATURE

The literature pertaining to the study on ’Anaemia 
and atheletie performance* Is reviewed under the following 
headings*

1* Population as a resource and its utilisation 
2* Nutritional status of our population in general 
3* Prevalence of anaemia
4. Anaemia and atheletie performance 
5* Need for iron supplementation 

and 6 * Studios conducted on iron supplementation

1* Population as a resource and its utilisation

The population of India for the year 1933 Is 
684 millions (fear Book of India 1933 and Manorana 1983)«
It is the World*s Second highest population* With such a 
massive ever growing population it should bo possible to 
mako a head way in all fields* On the other hand population 
explosion is the main contributory factor to undernutrition 
and malnutrition as per Devadas (1979)* The process of 
national development requires the utilisation of all the 
resources <* human and material - to maximum advantago*
The human inputs are the people* They are the active 
participants who create and conserve capital mobilise natural 
resources and build the social, seonomlc and political
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infrastructore which is essential for national development.
It is the human resource, still largely untapped which 
constitute man's real hope for the future, Farris (1966).

As per Sai (19 72) every country depends on its 
working groups for its economic development and it is almost 
axiomatic that a hungry nation cannot achieve its full 
potential•

There is a close relationship between a well fed 
labour force and a high rate of productivity, (LIFE, 1972). 
Widespread malnutrition has been citied to reduce productivity 
by Berg (1973) particularly in the developing countries 
where the use of heavy physical labour is common.

Sadasivam and John (1979) opined that malnutrition 
leads to a wastage of human resources and reduction of this 
loss would increase the social effectiveness of the 
population and contribute to economic development. They also 
found out that a well fed worker contributes nearly five 
times more to production than a malnourished worker.

According to FAQ (1976) a well fed worker will be 
efficient, have more earnings, less illness and absenteeism 
and thereby raise both their economy and future health 
and in turn improve the nation's economy.
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Though there is population explosion in our country, 
the contribution to national economy Is very meagre 
because of poor nutritional status of our people*

2* Nutritional status of onr population in general

A recent Halted Nations Study in India (UNICEF, 1975) 
indicated that too out of evory flu# persons are undernourished* 
Consequently under nutrition is widespread and nearly 
half of India's children under flue years are anaemic) 
millions who are weaned from breast feeding face blindness 
from Vitamin A deficiency and millions of mothers are 
emaelated, anaemic and/or victims of tuberculosis*

According to Devadas (1979) vulnerable groups, 
particularly children, expectant and nursing mothers are 
the worst sufferers of malnutrition which results in high 
morbidity and mortality*

Bengoa (1974) investigated that about 6$ of the 
doaths from malnutrition among children under 1 year of 
ago were due to Kwashiorkor, 26$ due to nutritional marasmus 
and 70$ duo to other forms of protoin calorie malnutrition*

Latost report of the National Monitoring Bureau 
also show that in nearly 85* of children under 5 years of 
ago weigbt/age Is loss than 80$ of the normal values observed 
In wellnourished Indian children not subject to socle economic 
constraints, Gopalan (1983)*
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Malnutrition io one of the major public health 
problems faced by the country today* A* per Aleta (1976) 
a malnourished person is less productive because of 
impaired intellectual capacity and stunted physical growth*

Many developing countries arc faced with the problem 
cf how and where to break the vicious circle of unde rnutrition, 
low work efficiency - low productivity and lack of suitable 
feed* According to Ylteri and Serum (1974) and Dam (1978) 
severe forms of malnutrition and specific vitamin and 
mineral deficiencies impair work capacity and performance*

3* Prevalence of anaemia

Anaemia per Se should be regarded as a symptom of 
an underlying disorder, net a disease according to 
Burton (1978)* It is a condition in which the total 
quantity of haemoglobin Is loss than the normal.

Gopalan (1975) has stated that anaemia of nutritional 
origin has a global distribution and constitutes one of 
the major public health problems throughout the world*
Alfln * Slater (1980) opines that lnsplte of the fact 
that knowledge is incomplete iron deficiency and iron 
deficiency anemia are considered by many to be a major 
health problem, problems in need fot immediate action*
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Clinically iron deficiency anemia ie found chiefly 
in infant31 young children end women bet rarely in men, 
Wilson gfc, &1 (1971) • According to Robinson (1977) iron 
deficiency anaemias are widely prevalent throughout 
the world. Incidence in the various countries ranges 
about 5 to 15# in males, 10 to 50# in women And 1 $ to 92# 
in children.

The maximum estimates of prevalence of anaemia ranges 
from 2q# in industrialised countries to 60# in developing 
nations. The population groups particularly at risk of 
acquiring iron deficits are preschool children, pregnant 
women, old individuals and adolescents (Swamlnathan 1974 
and Chandra 1976).

Iron deficiency and iron deficiency anaemia have been 
shown to be prevalent in the United Spates in children and 
adolescents as well as in pregnant and Instating women, 
particularly among those in low income groups. (Food and 
Nutrition Notes and Reviews, 1974). The prevalence of 
anaemia has been reported to range from lo# in adult women 
to 85# in pregnant women, Nutrition Reviews (1930).

According to ICHR (1978) 47# of the pregnant women 
and 50# of the preschool children are suffering from this 
syndrome. Studies carried out in the National Institute 
of Nutrition showed that anaemia is also very much a disease
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of the children* In a fairly large Maple, nearly 63^ 
of children below 3 years of age and aboot 45% of children 
between 3 and 5 years were found to suffer from anaemia, 
Oopalan (1983)«

Aung-Than-Battu al (1972) hare stated that iron 
deficiency is associated with a high proportion of anaemias 
in women, in pregnant 32 to 34? and 26 to 51^ of the 
non pregnant women* In developed -countries the prevalence 
of anaemia ranges from 7 to 2Q% in nonpregnant women and 
up to 35% in pregnant women* Assuming conservatively that 
lo£ of the non-pregnant women and 30% of the pregnant women 
are anaemic, this would make an additional 31 million 
bringing the world total (outside China) of anaemic women 
between 16 and 49 years of age to 291 million, (Food and 
Nutrition Bulletin 1979 and SwasthHind 1930)*

Surveys throughout the world have shown a prevalence 
of iron deficiency anaemia in menstruating women varying 
from 10 to 80% prevalence of adolescent anaemia, WHO (1972)*

Adolescent females are considered a nutritionally 
vulnerable segment of the population* A rapid growth 
rate combined with marginal nutritional intakes increases 
the risk of nutritional deficiencies in this population*
A high incidence of iron deficiency anaemia has been noted 
In Black and in white teenage girls, Llebman $£ (1983)*
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nutritional iron deficiency anaemia is more prevalent 
among young woman, than is generally snpposad and la 
bo and to interfere with health, preparation for pregnancy 
and work efficiency, Vijayalakahmi si &1 (1933)*

4* Anaemia and atheletic performance

The ability of the muscles to work can be limited 
by failure of any one of these following processest 
the ability of the heart to pump blood, inadequate oxygen 
carrying capacity of the blood, or failure of the peripheral 
circulation to supply enough blood to the working muscle* 
Anaemia is one condition in which oxygen transport Is limited. 
Low blood haemoglobin levels in anaemic patients and the 
sharp drop in haemoglobin occasioned by blood donation in 
healthy women reduce blood buffering power and capacity to 
transfer oxygen and have a detrimental effect on work 
performance, (Anderson, 1970)«

Anderson and Barkue (1970) studied and confirmed the 
direct relationship between variation in the blood 
haemoglobin concentration and the ability to carry out 
muscular exercise by measurement of quantitative changes 
in cardiovascular respiratory function. Davies e£ a}. (1973)
have concluded that anaemia will adversely affect the
0mlseular endurance capacity of an individual in aerobic 

type of activities. The same conclusion is supported 
by Stewart (1972) that athlete especially those in endurance
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activities which stress aerobic capacity would appear to 
have their ability conproviaad if anemic,

Basta (1977) has stated that iron deficiency anaemia 
affects the physical capacity by reducing the availability 
of oxygen to the tissues, which Inturn affects cardiac 
output and heart rate eventually leading to death in severe 
cases.

A study conducted among the road construction workers 
in Java has showed that moderate to severe anaemia 
(haemoglobin level below 11,1 gm,/blood, haemotocrit 
of 33$ and below), present in about 20$ of the anaemic sample, 
was closely associated with poor physical performance.

In another study concerned with clearing of weeds 
the anaemic workers cleared an area about 20$ loss than the 
non anaemic workers, Basta (1977),

According to Finch gt a^ (1974), in anaemia maximum 
work performance will be reduced proportionate to the fall 
in haemoglobin. Although not fatal, anaemia result 
in reduced work efficiency, lethargy, sluggishness, Increased 
susceptibility to infection and low birth weight of the 
new bora, IXFS (1972),

Disabilities associated with iron deficiency are 
presently ill defined, but there is evidence that capacity 
fdr physical work nay be reduced, (Food and nutrition Rotes 
and Reviews, 1974),
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The more sever* the anaemia the greater the redaction 
la near maximum work performance* WHO (1975) reports that 
physical Incapacity supervenes when tissue oxygen demands 
cannot he met* Devadas (1977) reported that apart from 
causing a large number of deaths among pregnant women, 
anaemia debilitates the farm and industrial workers, affects 
their working capacity and reduces their work output.
Subjects suffering from anaemia are more prone to develop 
infectious diseases*

The work output depends upon physical efficiency and 
anaemia is one of the diseases that can impair physical work 
capacity (Gopalnp, 1975)* A number of studies have demonstrated 
that subjects suffering from severe degrees of anaemia have 
impaired work capacity* Studies on agricultural labourers 
have shown that using an acuta severe exercise which measure 
cardiopulmonary reserves, differences in maximal physical 
efficiency can be demonstrated, even when the anaemia, is 
of a mild or modorato dagree*

Kerrigan et aj. (1975) has pointed out that anaemic 
women tea pickers from eeylon exhibited a decreased physical 
work capacity when measured in the laboratory*

A physically fit individual, as compared to the poorly 
conditioned nan, ean perform a given grade of physical 
activity more efficiently, ean attain a greater maxi mal
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ventilation and greater maximal oxygen uptake with 
displacement of his physiological equilibrium and has 
better recuperative powers after exhausting exercise 
(pulse rate) Margen (1971).

5. Need for Iron supplementation

Improvement of nutritional status is one of the 
factors improving conditions of work and as a result 
increasing capacity for work, FAQ (1976), Iron deficiency 
can be completely prevented through an iron supplementation 
programme, Inkhan pal (1976)•

Iron deficiency is the most frequent nutritional 
problem across the world* It has been estimated that 
20 to 60^ of individuals in different countries have a 
subclinical or clinical evidence of iron depletion. Most 
patients with iron deficiency respond quickly and 
adequately to oral administration of iron in its elemental or 
colloidal form or as one of its salts, the most frequently 
used being ferrous sulphate, (Nutrition Reviews, 1976).

According to Finch £t â . (1974), Iron fortification 
of food is a second approach which may be particularly useful 
in the areas where dietary iron is low and reasonably 
available. The distribution of iron medication through 
health centres might be considered the initial step in 
improving iron nutrition.
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Once anaemia hat developed, dietary iron alone cannot 

cere the condition* The cheapest and probably the best 
preparation of oral iron is forrons sulphato* Medicinal 
iron is host absorbed from an empty stomach, Do Silva and 
Baptist (1969)*

According to WHO (1975) medicinal iron nay be given 
to special population groups such as pregnant or young 
children to prevent anaemia*

IGMR (1974) and Narasinge Hao (1975) have stated that 
fortification of common salt with iron compounds say bo 
a practical public health measure in combating the widespread 
iron deficiency anaemia in our population*

The enrichment of foods with iron is a potential 
method for preventing anaemia, Burgess (1976). Updyke (1973) 
reported that most endurance athletes; take large dally 
dosages of iron hopefully to increase haemoglobin levels 
and a world class distance runner, Jin Ryan, althrough 
advocating a rather routine diet, does consume iron tablet*

Buzina al (1982) reported a study on 666 adolescents: 
of 16-19 years whthh indicated that if the nutritional 
status is adequate, Short • for ago adolescents also perform 
physical work capacity tests and vital capacity tests 
in comparislon with their taller peers* They also found that 
physical work capacity, increased with improved nutritional 
status*
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6, Studies conducted on iron, supplementation

The world hank study in Indonesia has shown that even 
moderate anaemia does affect productivity* Treatment of 
anaemia for a period of 60 days led to an increase in 
productivity of 15# for rubber tappers and 25# for weeders, 
Latham (1976)*

Elwood (1973) found in a randomized trial that 
an iron supplement (120 mg*/day) led to an increase in 
maximal work capacity eventhough there was no change in 
haemoglobin levels*

Studies on the supplem ntation of fortified common 
salt among children living in residential schools have shown 
that levels of haemoglobin had gone up significantly in the 
group which had received the fortified salt, while there 
was no such increase in children who bad received the 
unfortified salt ICMR (1976).

Viteri and Torum (1974) reported that the work 
intensity and leisure activity were higher in the nutritionally 
supplemented agricultural workers than in their non-supplemented 
counterparts*

nutrition 3ociety of India (1973) has reported that 
the improvement of nutrition among workers has been associated 
with increased efficiency and greater work output*
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Gardner et <1975) conducted a study la Venezuela 
on 29 adult Iron deficient women subject* with haemoglobin 
level 4*0 to 12«0 g./lOO ml. Haemoglobin level fdr the 
Iron treated group* after 83 days Improved from 7*7 to 
12.4 g./lOO ml* for women.

Vljayalakshmi et al 11983) have stated that the 
haemoglobin level ef anaemic subjects rose significantly 
after Iron supplementation. The exertion on the heart 
as shown through blood pressure and pulse rat* had reduced 
after supplementation.



METHODOLOGY



Ill EXPERIMENTAL PROCEDURE

The experimental procedure pertaining to the study 
on “Anaemia and atheletie performance** Is dealt with 
under the following heads -

1. Selection of the venue
2. Selection of the volunteers
3. Assessing the nutritional status of the volunteers 

a) Conducting the food weighment survey
b| Recording heights and weights of the volunteers 
cf haemoglobin estimation

4. Recording pulse rate and blood pressure
5* Quantifying the atheletie performance of volunteers 
6. Supplementation with iron tablets
7* Evaluating the atheletie performance after 

supplementation

1. Selection of the venue '

The venue selected for the present study was the 
college campus itself* The college has over thousand 
undergraduate students and it was easy for the investigator 
to locate the volunteers of similar age group and soclo 
economic background from these students*

2* Selection of the volunteers

It was decided to choose two sets of adolescent girls 
in the age group of 13-19 years one set of volunteers being 
anaemic and the second set being non-anaemic*
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Accordingly 20 volunteers who wore anaemic 
(experimental) and (6 volunteers who were non-anaemic (control) 
were chosen for the study, whether they were anaemic or 
non-anaemic was based on the haemoglobin estimation*

3* Assessing the nutritional status of the volunteers

Conducting the food welghment survey

Food welghment survey Is supposed to be most accurate 
among the various methods of diet surveys snd hence it was 
proposed to conduct food welghment survey on a sub-sample 
of 10 volunteers from experimental group and 10 volunteers 
from the control group.

All the raw food items were weighed before cooking*
Then the total cooked weight of the food was recorded.
After this the volunteers were requested to consume the 
food. As soon as the eating was over, the quantity of food 
left unconsumed mas weighed and this was substracted from 
the total cooked weight of the food. From the above data, 
the quantity of cooked food consumed by the individual 
was obtained. The raw ingredients used were computed 
from the cooked food consumed by the individual. From this 
figure, the nutrients available from the daily diet was 
calculated using the "Nutritive value of Indian foods" 
by Gopalan (1932).



20
b) Recording the heights and weights of the solunteegg

Heights and weights were recorded for all the 
volunteer! belonging to both the experimental and control 
group*

The height wag measured using a fibre glass tape 
fixed to the nail. The volunteers vere made to stand 
erect and upright on a firm level floor barefooted, against 
the tape with the arms hanging freely at the sides*
A wooden scale was placed gently on the head, perpendicular 
to the wall and the height was measured from the tape 
nearest to 0*1 cm;

The weights were measured with the help ef an Avery 
balance. Before weighing, the balance was cheeked for its 
accuracy with the help ef standard weights* The weighing 
scale could read nearest to SO grams*

c* Haemoglobin estimation

Biochemical estimations are accurate means of assessing 
the nutritional status ef the population groups*

A finger priek was made and 0*02 ml* of blood was 
collected with the help of a micro plpotte* The blood waa 
blown out into a filter paper and stored after labelling*
The concentration of haemoglobin was most reliably measured 
after accurate dilution ef the blood sample in a solution 
that converts haemoglobin to cyanmet - haemoglobin which la
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then quantified coloriaetrieally using the method of 
Crossby (1964)* The procedure followed is given
in Appendix I. The values thus arrived at were compared 
with those suggested by Rational Institute of Nutrition (1977) 
and all those below the 11 g./100 ml. were toned anaemia.

4. Recording the pulse rate and blood pressure

The pulse rate and blood pressure were recorded 
before and after th different activities.

The pulse rate was recorded for the various atheistic 
activities before and after the supplementation to see the 
effects of the atheistic performance.

For recording the blood pressure the subjects were 
made to sit in a comfortable position and the blood pressure 
was recorded using a sphygmomanometer by auscultatory method.
The linen cuff is tied round the extremity in such a way 
that the rubber bag is placed serosa the artery running 
in the limb. The linen cuff is snugly tied round the limb 
by taking atleast two and half circles round It, and tho 
metal hook at the tail is tucked in, to fix the cuff in position. 
The cuff as it covers the rubber beg does not allow its free 
expansion when air is pumped in it under pressure. As the 
bag is tied round the limb, the pressure is transmitted to the 
limb and indirectly to the underlying artery. When the 
pressure transmitted to the artery is equal to or e little 
more than the blood pressure, the flow is reinstated. The
reinstation of the blood flew is studied by the palpatory 
and auseulatory methods.
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The Ausculatorv Method

After tying the cuff in position, the site where a 
segment of the artery comes wary superficial is examined.
The exact site of the 708801 is located and if necessary 
marked with a pencil or chalk. The pressure in the cuff 
is raised beyond the expected systolic level and the chest 
piece of a stethoscope is placed on the vessel. Nov the 
pressure is slowly reduced while the sounds produced in the 
vessel are heard through the stethoscope.

While the pressure in the cuff is more than the 
blood pressure there Is no flow of blood through the vessel 
and no sound is produsod. As the cuff pressure reduces 
and becomes equal or Just loss than the systolic pressure 
the blood is able to force its way through the obliterated 
segment of the vessel during each systola and a sound is 
produced. Each sound synchronises with the systol^bf the 
heart* This occurs when a Jet of blood is able to cross 
the obtained segment first time as the cuff pressure is 
reduced. The level in the manometer at which this first 
abrupt sound breaks the silence is taken as the systolic 
blood pressure*

As stated above the second phase begins when the sound 
acquired a murmuriah quality and it continues during the 
fall of next 15 mm. of Hg pressure, At the beginning of the 
fourth phase the sound suddenly changes In quality. It is
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muffled suddenly. This phase continues for a fall of 
about 5 mm. Hg. pressure* The level of mercury in the 
manometer at the time the sound gets suddenly muffled 
is taken as the diastolic pressure. At the end of the fourth 
phase the sound may slowly or suddenly disappear.

Thus the first occurence of the sound is taken 
as the criterion of the systolic blood pressure and the 
sudden muffling of the found at the end of the third phase 
or its disapperance is taken as the criterion of the 
diastolic blood pressure.

The blood prossure was rocorded for all the atholetie 
activities before and after supplementation with ferrous 
sulphate tablets containing 60 mg. of iron given One each a day.

5* Quantifying the atheletic performance of the volunteers

The following atheletic activities were performed 
by the volunteers in both the experimental and the control 
groupst

1* Jumping
2. Skipping
3. Running 

and 4. Climbing
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Jumping

The volunteer* were asked to jump 50 times and the 
time taken by the individual to jump was recorded* The 
pulse and the blood pressure were also recorded before 
and after the activity*

aitippiius

The volunteers were made to skip for 100 times and 
the time taken by the individual to skip was recorded*
The pulse and blood pressure were also recorded before 
and after skipping.

Running

The volunteers were asked to run a distance of 
100 meters and the time taken by the individual to run this 
distance of 100 meters was noted. The pulse and blood 
pressure were recorded before and after running,

£1 la bins

The volunteers were asked to climb the stairs from 
down to the 3rd floor in a specific building Inside the 
college campus and the time taken by the Individual to 
climb was noted. The pulse and blood pressure were recorded 
before and after the activity*
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6* Supplementation with iron tablet*

All the anaemic volunteers vara supplemented with 
elemental iron of 60 mg. of ferrous sulphate (one tablet 
a day) for a period of ninety days. The non-anaemie volunteers 
were given a placebo tablet to avoid the feeling of one 
group being supplemented and the ether group not-belng 
supplemented. The investigator distributed the tablets 
everyday after lunch break.

7. Evaluating the impact of supplementation

The haemoglobin levels were estimated after the 
Iron supplementation and was compared with the initial 
values. The differences in the a the le tie performance by 
way of the time taken and difference in pulse rate and 
blood pressure were recorded and compared with the values 
obtained before supplementation.



RESULTS AND DISCUSSION



XV HSSUXffS AND DISCUSSION

The results and discussions pertaining to the study 
on "Anaemia and atheletie performance" are presented under 
the following heads*

1. Mean food and nutrient intake of the volunteers
2. Mean height and weight of the volunteers
3. Mean haemoglobin levels of the volunteers
4* Mean pulse rate and blood pressure of the 

volunteers
5. Time taken for atheletie activities 

and 6. Impact of the iron supplementation of the 
volunteers;

!• Mean food and Nutrient Intake of the volunteers

Table I and II present the mean food and Nutrient 
intake of the volunteers at the start of the study. Thd 
individual food and nutrient intake of the volunteers are 
given in Appendix - II.
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The mean food intake of the anaemic volunteers 
revealed that their intake was inadequate with respect 
to eereals, green leafy vegetables, fats and oils, 
sugar and jaggery and nuts. The gross low intake of 
green leafy vegetables might have resulted in anaemia 
in these volunteers* Anaemia ^ y  also be due to the 
fact that iron rich cereals and fruits were missing 
in their diet* The mean food intakejf of the non-anaemic 
volunteers revealed that their food intake was 
inadequate with respect to eereals, green leafy vegetablesf 
other vegetables fats and sugar9 However their 
intake of green leafy vegetables was almost double when 
compared to that of the anaemic volunteers* This 
probably is reflected in better haemoglobin levels among the 
non-anaemic volunteers*
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The nutrient intake of the anaemic volunteers vas 
inadequate with reference to energy and iron when compared 
with the recommended dietary allowances. The nutrient 
intake of the non-anaemic volunteers vas above the recommended 
dietary allowance with reference to all the nutrients 
except energy and the marginal level of iron* However, 
when compared with the anaemic subjects, the iron intake 
of the non-anaemic subjects was far better and also the 
Intake of ascorbic acid was double the recommended allowance, 
which has got an enhancing effect on the absorption of 
iron* This gross low intake of iron might have resulted 
in anaemia in the anaemic volunteers*

2* Mean height and weight of the volunteers

Table 1X1 presents the mean heights and weights of 
the volunteers involved in the present study* The individual 
values are given in Appendix * III*

TAELS III

MEAN HEIGHT AND HEIGHT OF THE VOLUNTEERS
S t C B B C B S S B K B K S B S B C B C C C C t C S S r s s C S

Group Number Height 
in cm* **• ▼alue Height 

in kg* •t* value

Anaemic 2 0 153
0 *5 5 7 *®

44
0 .7 5 8 KS

Non-Anaemic 16 154 4 5

B * E X B s s S S s s S S B S X E B B s E B B S B E s s s s s

NS - Not significant
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As is evident from Tabls III the mean height of the 
anaeale grovp and the non-anaemic group were only slightly 
different* Statistical analysis of the data revealed 
that the difference vas statistically insignificant.
Similarly the mean weight recorded by the anaeale group was 
44 kg. against 45 kg. recorded by the non-anaemic group. 
Statistical analysis of the data revealed that the difference 
was statistically insignificant. It was considered 
essential to choose volunteers in such a manner that their 
heights and weights were statistically insignificant, 
so that these factors do not affect the atheletic 
performance of the volunteers.

3. Mean haemoglobin levels of the volunteers

Table IV presents the mean haemoglobin levels of the 
anaemic and non-anaemic student volunteers participating 
in the present study. Appendix IV gives the individual 
values.
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TABLE XV

MEAN HAEMOGLOBIN LEVELS OF THE VOLUNTEERS AT THE START
OF THE STUDY

B B B E E B B B B B B B B m B - B B S B B B B S E S E B B E B

Mean Haemoglobin tti Talme 
0romp3 Number levels g/lOO ml*

Anaemic 20 9*4
4*010*

Non-Anaemie 16 12*6
B S S B S B B B B B B B B B B B B S B B B B B B S B S B S B B

* Significant at 1 percent level

According to National Xnstltmto of Nutrition (1977) 
Haemoglobin levels below 11 g./lOO ml* Is supposed to bo 
Indicative of anaemia among female admits who are not 
expecting. For the present study, v&lmes suggested 
by NIN were considered as standard and the volunteers 
grouped accordingly* There were 20 volunteers who were 
anaemic and 16 volunteers who were non-anaemic according 
to the values suggested by NIN (1977)* The anaemic group 
registered a mean value of 9*4 g./lOO ml*, against 
12*6 g*/l00 ml* recorded by the non-anaemlc group*
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4, Mean puls# rate and blood >M»»iri of the volunteers

Table V presents the mean pmlse rate and blood presswre 
of both the anaemie and non-anaemlc volunteers before and 
after running. The lndlTldnal values are given in 
Appendix V-A and V-B,

TABU V

HEAN PULSE BATE AND BLOOD PRESSURE OF THE VOLUNTEERS BEFORE
AND AFTER RUNNING

Details

Pnlse rate/ 
minute

Blood Pressure

Anaemic Non-Anaemlc
Before After running running Beforerunning Afterrunning

76 g4 73 79
117/78 140/86 120/30 133/31

B S B B B B B B S B S S S S S S S S S e S B S S B E B B B S B

The pnlse rate at resting stage for anaemie volunteers 
was 75 against 73 among the non-anaemie volunteers. The 
pulse rate of these volunteers after atheistic performance 
namely running was 94 for anaemic volunteers against only 
79 for non-anaemie volunteers. Basta (1977) has stated 
that iron deficiency anaemia affects the physical capacity 
by reducing the availability of oxygen to the tissues, which
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In turn affects cardiac output and heartrate. The anaemic 
subjects shoved a blood pressure value of 117/78 as against 
120/80 for non-anaemlc subjects before running. After 
running the anaemic subjects shoved an Increased blood 
pressure level of 140/36 as against 135/31 for non-anaemic 
subjects. It is note worthy that while there was an 
Increase in pulse rate and blood pressure In both the 
groups, the rate of Increase was more among the anaemics.

Table VI presents the mean pulse rate and blood 
pressure of both the anaemic and non-anaemlc volunteers 
before and after skipping and the Individual values are 
Indicated in Appendix VI-A and VI-B.

TABLE VI
MEAN PULSE RATE AND BLOOD PRESSURE OF THE VOLUNTEERS

BEFORE AND AFTER SUPPING

Details

: B E B S & S & & S S B S B E E - ~  B B S

Anaemic Non-anaemlc
Before After Before After
skipping skipping skipping skipping

Pulse rate/mlnute 74 
Blood pressure 117/78

92 73 84
142/85 119/80 135/81
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The mean pulse rate at resting stage for anaemic 
volunteers uae 74 against 73 among non-anaemic volunteers. 
The pulse rate of the volunteers after skipping was 92 
and 84 respectively. The mean blood pressure at resting 
stage for anaemic volunteers, The blood pressure of the 
volunteers after skipping was 142/85 and 135/31 
respectively. It appears that the rate of increase 
in pulse rate and blood pressure for a given activity is 
more among anaemic volunteers than among non-anaemic 
volunteers•

Table Til gives the mean pulse and blood pressure 
of both anaemic and non-anaemic volunteers before and 
after Jumping. Appendix VII-A and 7X-B presents the 
individual values for the subjects.

TABLE TIX

MEAN FOLSE RATE AND BLOOD PRESSURE OF THE VOLUNTEERS 
BEFORE AND AFTER JUMPING

Details Anaemic Non-Anaeaic
Before After Before After
jumping jumping jumping Jumping

Pulse rate/minute 75 90 72 80
Blood pressure 117/77 133/81 119/80 131/81

s s K S s a c s s - e x K S B K s x s s s s e
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The mean resting pulse rate remained at 75 for 
anaemic and 72 for non-anaemic. The mean resting blood 
pressure remained at 117/77 for anaemic and 119/80 for 
non-anaemlc. The pulse rate however increased spontaneously 
to 90 and 80 and the blood pressure to 133/81 and 131/81 
for anaemic and non-anaemlc volunteers after jumping 50 times* 
Though there was an increase in both the groups, it is 
obvious that the anaemic group had registered a higher rate 
of increase than their non-anaemic counterparts*

Table VIII highlights the mean pulse rate and blood 
pressure of both the anaemic and non-anaemic volunteers 
before and after climbing the stairs* The individual 
values are given in Appendix - VIII-A and VIII-B*

TABLE VIII
MEAN PULSE RATE AND BLOOD PRESSURE OF THE VOLUNTEERS

BEFORE AND AFTER CUMING STAIRS
B S S S B S E B S E S S S S E B K S B B & S & B B B B B B B S B

Anaemic Non-Ana emic
Details Before After Before ~Tfter~*

climbing climbing climbing climbing

Pulse rate/minute 76 92 73 79
Hood pressure 112/75 142/81 119/80 131/81

S B B B S B S B S S S S S S  B E E B S B S S S S S S B B S E B B B
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The resting mean pulse rate of the anaemic and 
non-anaemic volunteers was 76 and 73 respectively. The 
resting mean blood pressure level of the anaemic and 
non-anaemic volunteers was 112/76 and 119/80 respectively. 
The values after climbing the airtairsevere increased to 
92 and 79 for pulse and 142/81 and 131/81 for blood pressure 
respectively. While there is an increase in the pulse 
rate and blood pressure which is expected after any activity 
among both the groups the rate of increase was much more 
among the anaemic volunteers than among the non-anaemic 
volunteers. These results on the various atheistic 
activities indicate that the performance of individuals 
who are anaemic require a higher effort than that required 
for performing the same activity by a non-anaemic person.

5. Time taken for atheistic activities

Table IX gives the mean time taken to perform the 
various atheistic activities by the anaemic and non-anaemic 
student volunteers. The individual values are presented 
in Appendlx-IX-A, B, C and D,



table; ix

MEAN TIME TAKEN FOR VARIOUS ATHELETIC ACTIVITIES

B B E B B B E B S

Activity
B B S B B

Number
E S S B B B

Time taken
B B B E B B B

in seconds
B B B B S B

•t' value
Anaemic Non-Anaemic

Running 20 26 23 2.365*
Skipping 20 108 74 4.23*
Jumping 20 24 23 1.78NS
Climbing stairs 20 32 24 4.115*

B E S S B S B B & S E E B S B E B E B S S B S B S S S & B S S B B S E

* Significant at 1 percent level 
NS - Not significant

As is evident from Table IX all the four activities 
namely rmining, skipping, climbing stairs and jumping were 
carried out at a faster rate by the non-anaeaiic volunteers 
than their anaemic counterparts. However the difference in 
the time taken was greater for skipping and climbing than 
running gnd jumping* The difference in the time taken 
to perform specific activities was significant it 1 percent 
level with reference to running, skipping and climbing and 
net significant for jtaping• The non-anaemlc group seems
to be at an advantage in performing the atheletie activities 
than the anaemic volunteers*
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6* Impact of iron supplementation on volunteer!

Table X highlights the impact of Iren supplementation 
on the anaemic volunteers, with respect to haemoglobin levels, 
the individual values are given in Appcndix-X.

TABLE X

MEAI HAEMOGLOBIN LEVELS BEFORE AND AFTER SUPPLEMENTATION

Group
I S « 8 a B B
Number — Mean level g/100 ml

Before After
supplementation supplementation

Anaomie 20 9*4 11.7

The mean haemoglobin levels of the anaemic volunteers 
was 9.4 g./100 ml. at the start of the study, before 
supplementation. After supplementation with iron tablets 
for a period of threemonths (90 days) the mean haemoglobin 
level came upto 11.7 g. which was remarkable. Continuation 
of the supplementation for some more time could have improved 
the values further. These results are similar to the findings 
reported by Gardenfjet a^ (1975) who have stated that the 
haemoglobin level for the iron treated groups after 83 days 
improved from 7.7 to 12.4 g./lOO ml. in adult women. Figure A 
shows the mean haemoglobin values before and after supplementation 
in comparision with the non-anaemic subjects.
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fable XI explains the palse rate and blood pressure
before and after activity and before and after supplementation.
The individual values are given in Appendix-XI.

TABUS XI

MEAN PULSE RATE AND BLOOD PRESSURE OF THE ANAEMIC VOLUNTEERS 
BEFORE AND AFTER SUPPLEMENTATION FOR RUNNING

Details Number Before
running

After
running

PNlgg PfltV
Before supplementation 20 75 94
After snpplenentation 20 72 81

Blood Pressure
Before supplementation 20 117/78 140/86
After supplementation 20 119/79 132/81

The seen pulse rate and blood pressure for the anaemic 
subjects before supplementation at rest was 75 and 117/78 
respectively. After running, the pulse rate and blood pressure 
increased dramatically to a level of 04 and 140/86 respectively. 
However after supplementation, the volunteers recorded a pulse 
rate and blood pressure level of 72 and 119/79 fit rest, which 
increased to 81, 132/81 respectively, after the completion of
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running* This decrease In the rata of increase of pulse 
rate and blood pressure after running vas probably due 
to the supplementation of ferrous sulphate for a period of 
3 months* Similar observations have been made by 
Vijayal^kshai (1983).

table XIX explains the pulse rate and blood pressure 
before and after activity and before and after supplementation* 
the individual values are given in Appendlx-XXI*

TABLB XXX

MttAH PULSE BAtS AND BLOOD PRESSURE OF THE ANA SMI C VOLUNTEERS 
FOR SKIPPING BEFORE AND AFTER SUPPLEMENTATION

* * * * * B E B m B B B B E B B B B B B B B B B S B B B B B B B

Details Number Before
skipping

After
skipping

Pulse Rate
Before supplementation 20 74 92
After supplementation 20 73 81

Blood prospers
Before supplementation 20 117/78 142/85
After supplementation 20 120/80 135/82

B b b b b b s b b b s s b B B B B B B B B B B B B B B B E B S B
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T)in *ean pulse rate and blood pressure of the 
volunteers at rest before supplementation was 74 and 117/78 
and after supplementation 73 and 120/80 respectively#
After skipping there was a sudden increase in the level to 
92 and 142/85 before supplementation and 31, 135/82 
after supplementation* As observed in the activities like 
ruining the rate of increase in blood pressure and pulse 
rate had decreased after iron supplementation*

Table XIII highlights the pulse rate and blood pressure 
before and after jumping and before and after supplementation. 
The individual values are given in Appendix XIII,

TABLE XIII

MEAN PULSE BATE AND BLOOD PRESSURE OF THE ANAEMIC VOLUNTEERS 
FOB JUMPING BEFORE AND AFTER SUPPLEMENTATION

B B B S B B B B S B S S S B s B K S S B B B B C S B B S B B B 1

Details Number Before
jumping

After
jumping

guise fratc
Before supplementation 20 75 90
After supplementation 20 72 30

Blood pressure

Before supplementation 20 117/77 133/81
After supplementation 20 119/30 130/30

b b s b b b s b b b
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The mean pulse rate and blood pressure at rest before 
supplementation vas 75 and 117/77 respectively. But after 
imping there vas an increase in pulse rate and blood 
pressure to 90 end 133/31 vhleh vas remarkable. The mean 
pulse rate and blood pressure of the volunteers at rest 
after supplementation vas 72 and 119/30* and after jumping 
the pulse and blood pressure rate Increased to a value of 
30 and 130/30 respectively* Though there Is an increase 
In both the values the decrease in pillse and blood pressureyeccxirkct-hliL Supple. rruntabTon.
after Jumpinf^with ferrous sulphate for a period of 90 days.

Table XIV brings forth the pulse rate and blood pros sure 
before and after climbing and before and after supplementation. 
The individual values are given in Appendix-XXV,

TIBS XIV

MEAN PULSE BITS AND BLOOD PRESSURE OF THE ANA9IIC VOLUNTEERS
FOR CflMBING STAIRS BEFORE AND AFTER SUPPLEMENTATION

B B B S B B B B B S B S S S S B B B S S & S S S S B S B B s B S
Details Number Before

climbing
After
climbing

Pulse rate
Before supplementation 20 76 92
After supplementation 20 73 31

Blood uressure
Before supplementation 20 112/75 142/81
After supplementation 20 119/79 129/80

B S B & B S S B B B B B S & S B 8 B B S * B B S B B E S 8 B B B
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The mean pulse rate and blood pressure of the 
volunteers at rest before supplement tat ion was 76 and 112/75 f 
and after supplementation was 73 and 119/79 respectively.
After climbing the stairs the pulse rate and blood pressure 
was 92 and 142/31 before supplementation and 31, 129/30 
respectively* The decrease in both the levels after 
supplementation with f e m e s  sulphate for a period of 3 months 
was thus obvious*

Tablw X? gives the mean time taken to perform the 
various atheistic activities by the anaemic volunteers 
before and after supplementation* The individual values 
are given inAppendix-XV.

TABLE XV

M M N  TIMS TAKEN FOR VARIOUS ATHELETIC ACTIVITIES BEFORE
AND AFTER SUPPLEMENTATION

B B B B B 1B B B B B B B B B B x  as SS is  B  B

Time taken
B B B B S E S B B B

in seconds
Croup Activities Before

supple*
mentation

After value 
supple* 

mentation

Anaemic Running 26 24 2*932*
Skipping 103 61 5*112*
Jumping 24 21* 2*838*
Climbing stairs 32 27 6.303*

*  «  16 B  X  :
b b b s b s x s b b

* Significant at 1 percent level
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As is evident from tbs Table X? all the four activities 
namely running, skipping, climbing stairs and jumping were 
carried out by the anaemic volunteers at a faster rate 
after supplementation than before supplementation. There 
was a significant decrease in the time taken by the 
individuals for skipping and climbing than running and jumping 
after supplementation with iron tablets. Thus it appears 
that iron supplementation is highly beneficial for anaemic 
volunteers who can perform an atheistic activity at a 
remarkably shorter time after supplementing their diets with 
iron. The differences in time to perform an activity 
before and after supplementation was statistically significant 
at 1 percent level in ease of all the activities. Figure B 
shows the time taken for various activities before and 
after supplementation.
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V SUMMARY AND CONCLUSION

The study on "Anaemia and atheistic performanceN 
was carried oat with the objective of finding the 
relationship between anaemia and a the le tic performance 
and the impact of iron supplementation on selected 
anaemic adolescent volunteers. If on-anaemic adolescent
volunteers in the similar age group were also studied for 
purposes of comparision*

The anemic and non-anaemlc volunteers were studied 
with reference to their food and nutrient intake, 
haemoglobin levels, performance interms of time taken to 
run a distance of 100 meters, to skip for 100 times, 
to jmsp for 50 times, to climb a specific number of steps 
and pulse and blood pressure rates before and after these 
activities. The values achieved by the anaemic volunteers 
were compared with the non-anaemic volunteers.

Saeh of the anaemic volunteers were fed 60 mg. of 
elemental iron everyday for 90 days. After this period of 
supplementation the volunteers were studied agalns for the 
various factors mentioned above, and compared with before 
sttpplemei tat ion values. The results of the study indicated 
the following facte.
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*

1# The mean food intake of both the anaemic and 
non-anaemlc volunteers vat below the recommended allowances 
with reference to cereals and green leafy vegetables 
which is the richest and Cheap soaree of Iron* However 
the Intake of green leafy vegetables of the non-anaemie 
groap was doable when compared with the anaemic volunteers*
The other nvtrlents like proteiny calcium, retinol, thiamine, 
riboflavin, ascorbic acid were above the recommended allowance 
In both the groaps*

2. The mean haemoglobin levels Increased from 9*4
to 11*7 g/100 ml* after sapplementatlon for all the anaemic
volunteers*

3* The extent of Increase In pulse rate and blood prossere 
were relatively less after sapplementatlon with iron while 
performing the same aetivities, Indicating a better eardlae 
and pulmonary efficiency*

4* The atheletic performance was completed at a faster 
rate after sapplementatlon suggesting that Iron deficiency 
anaemia decreases the atheletic performance by causing easy 
fatigue, and supplementation with iron Improves the performance.

Thus the present study lead us to the conclusion 
that atheletic performance can be Improved In adolescents 
suffering from anaemia by a suitable iron supplementation 
programme*
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APPENDIX - I

ESTIMATION OP HAEMOGLOBIN BX CXANMETHABMOGLOBIN METHOD

The haemoglobin is treated with a reagent containing 
potassium ferridyanlde, potassium dihydrogen phosphate.
The ferricyanide forms methaemoglobin which is converted 
to eyanmethaemoglobln bp the cyanide,

REAGENTS

1, Drapkin's diluent solution
Sodium biearbonate 1 «■.
Potassium cyanide 0,05 g.
Potassium ferrlcyanide 0,2 g.
Distilled water 1 litre

This solution is preserved in a dark bottle and
preferably uhder cold storage. Its preparation and
handling should be done with great care. This solution 
should not be used after it forms a precipitate at the bott 
of the storage bottle,

PROCEDURE

1, Exactly 6 ml, of thedrapkin's diluent Is measured 
into a dry test tube fro^a burette (or) a pipette with 
suction bulb.

2, Exactly 0*02 ml, of blood is measured from a 
-Standard haemoglobin pipette into a diluent solution.
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Usual ear* in filling and cleaning of loaded 

haemoglobin pipette must be observed.

3. The pipette is rinsed three times with the diluent 
solution without allowing the formation of air bubbles 
in the solution.

4. The blood and the diluent are thoroughly mixed by 
rotating the tube.

5. Ten minutes time is allowed for the formation of 
cyanmethaemoglobin.

6. 5 ml* of diluent solution is used as blank.

7. The readings are taken in a photo electric
colorimeter at 640 m̂ *- •

Sallberation procedure

1. Total blood ironijLs determined by Wong1 s method which 
would give absolute amount of haemoglobin.

2. Exactly 0.02 ml. of this known blood sample is measured 
into 5.0,7*5, lo.o, 12*5 and 16.0 ml. of diluent solutions 
These are now equivalent to blood samples containing respectively 
100| 67, 50, 40 and 30 per cent of the original haemoglobin 
concentration.

3. The intensity of the color is read using a green filter 
at 540 mjn against a blank at zero density.



DETERMINATION OP IRON AND HAEMOGLOBIN -WONG* S METHOD
TO STANDARDISE THE HAEMOGLOBIN VALDES

Erindpls

The iron is detached froa the haemoglobin molecules 
by treatment with concentrated sulphuric acid in the presence 
of potassium per-sulfate without heating. After removal 
of the proteins by tungstic acid, the iron in the filterste 
is determined eolorimetrlcally. From the total iron content, 
the haemoglobin content is readily obtained, since the 
haemoglobin content is 0*34 percent of iron and only 
1 to 2 peroent or less of the total b}ood iron is non haemoglobin 
iron.

1. lo£ sodium tungstate
2. Saturated potassium persulphide solution
3. Potassium cyanide
4. Standard iron solution
5. Working stanrfWd

Erocgflure

With an Ostwald (or) micropipette, accurately 
transfer 0.5 ml. of well mixed oxalated whole blood into a 
50 ml. volumetric flask. Add 2 ml, of saturated potassium 
persulphate solution. Mix and dilute to about 25 ml. 
with water. Add 2 ml. of 10 percent sodium tungstate
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solution. Mix and cool to roost temperature under the tap, 
and dilute to volume with water. Stopper and mix by 
inversion filter through a dry, paper, collecting the 
filterate in a dry flask. Prepare a standard in a 
second 50 ml. volumetric f la ski by addition of 2 ml. of 
concentrated sulphuric acid, 2 ml. of saturated potassium 
persulphate and 2 ,5 ml. of standard iron solution 
containing 0.1 mg. of ferric iron per ml. Cool to room 
temperature, dilute with water to the mark and mix. Prepare 
a blank similar to the standard but omitting the standard 
iron solution.

Heasure 20 ml. of unknown filterate, standard and 
blank if, necessary Into separate tubues. To each 
add 0.5 ml. of saturated persulphate solution followed 
by 2 ml. of 3N potassium thlocyanide solution. Mix by 
inversion and read tlthln the next thirty minutes, setting 
the colorimeter to aero density with the blank at 480 m|-̂  •

Calculation

gtaslty of unknown z 0.2 5 x i_
Density of standard <^5 3 4 *

* Drams of haemoglobin per 100 ml. of blood.
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APPENDIX - III

INDIVIDUAL HEIGHT AND WEIGHT Off THE VOLUNTEERS

Anaemic Non-Anaemlt

No* Height Weight No. Height Weight
iB cm. la Kg. In cm. in Kg.

> —  -
1. 160 43 1* 134 40
2. 163 45 2. 153 52
3, 138 25 3. 152 62
4. 143 33 4. 153 42
5. 156 40 6. 152 42
C« 163 ' 43 6* 142 35
7* 164 42 7. 163 44
a; 162 47 3. 136 40
9* 165 53 9. 156 48

10. 163 42 10. 160 44
U . 162 46 11. 168 46
12. 143 48 12. 158 60
13. 143 48 13. 183 45
14. 156 46 U . 158 46
16* 153 41 15. 161 47
16. 161 60 16# 156 42
17.“ 154 44
18. 153 41
19. 165 63
80. 154 40

* * * * * * * * * * * * * *



APPBIDIX IT •8

INDIVIDUAL HAEMOGLOBIN VALUES OF THE VOLUNTEERS AT THE START
OP THE STUDY

Anaemic group Non-Anaemic group

lumber Haemoglobin 
g/100 ml* lumber Haemoglobin 

g/100 ml*

1* 8*8 1* 11*0
8* 10*0 2. 11.6
3. 9*8 a* 11*8
4* 8*0 4. 14*8
5# 9*8 5* 18*0
6* 9.6 6* 13*0
7* 9.4 7# 14.4
8# 10*0 8# 12*8
t. 10.0 9* 13*8
10# 9*4 10* 13*5
u * 9*8 11* 13*8
18* 9*0 12* 14*3
13* 9*8 13* 18*8
U . 10*0 14* 11,2
15* 9*6 15* 11*6
16* 8*4 16* 12*0
17. 9.3
18* 9*4
19. 9*8
20* 3*0



APPENDIX V-A 69

INDIVIDUAL PULSE BATE II VOLUNTEERS AT THE START OF THE STUDY
FOR RUNNIIO

* = * * * * * = =
Anaemic Non-Anaemic

Number Before
activity

Afteraetivlty Number Beforeaetivlty After
activity

1* 74 88 I* 72 78
2* 78 32 2* 73 88
a« 73 96 3* 72 77
4* 74 36 4* 72 78
a* 76 102 S* 73 79
6* 78 90 8* 78 79
7* 75 92 7* 74 80
3. 76 96 8* 72 79
9* 30 98 9* 73 81
10. 79 92 10* 72 78
u* 7B 91 11. 72 78
IB* 78 94 18* 73 80
IB* 80 93 13* 73 82
U* 78 39 14* 73 31
IS* 76 32 IS* 72 80
IS* 78 80 IS* 73 77
17. 74 88
IS* 73 38
IS* 78 80
20* 74 88



APPENDIX V-E
INDIVIDUAL BLOoD PRESSURE IN VOLUNTEERS AT THE START OF THE

STUDY FOR RUNNING
C B S B E B S S E B

Anaemic
B B S *  B S B S BE B B B b s b b s e b e s b b

Non-Anaeaic

No. Beforeactivity
After

activity No. Before
activity

After
activity

1, 108/76 139/32 1. 120/30 132/82
2. 117/73 146/30 2. 120/80 140/81
3. 118/79 139/83 3. 119/30 138/81
4. 119/80 142/30 4. 120/30 134/31
5. 113/74 142/80 5. 119/80 132/81
6. 103/76 140/31 6. 120/30 130/30
7* 116/78 140/34 7. 120/80 131/81
3. 109/76 143/82 8. 120/80 134/81
9. 118/30 138/88 9. 120/30 131/82

10. 116/78 138/86 10. 119/80 131/30
11. 113/78 140/81 11. 119/00 136/82
12. 118/80 130/30 12. 120/30 132/82
13. 120/30 144/81 13. 119/30 131/81
14. 117/79 139/30 14. 119/80 132/82
16. 120/82 138/84 16. H9/30 133/82
16. 120/80 142/83 16. 120/80 130/30
*7. 120/78 140/81
13. 119/80 138/80
19. 1^0/79 140/82
20. 119/79 142/31



app endi x VI-A n

INDIVIDUAL PUL8B BATE II VOLUNTEERS AT TUB STABS OP TIB STUDY
FOB SKIPPING

K * * - s v * * * * t t K « i K  m m  * ■ • * » * * • * * * * •
Anaemic Ion-Anaemic

Before After 
activity activity

Vo Before After 4 activity activity
1. 78 39 1* 73 34

A* 73 104 2* 72 86

3# 73 30 3* 73 84

4. 79 104 4# 74 90

6* 78 100 5, 73 34

6* 78 36 6, 74 36

7* 73 99 7. 72 90

Be 76 93 8* 73 30

9, 78 93 9, 72 30
10* 74 92 10* 73 32

11* 73 96 11* 74 33
12. 78 100 12. 72 36
13* 74 87 13. 73 32
14* 73 80 14* 78 88
16* 72 79 18* 73 86
16* 78 36 16, 73 88
17* 74 81

13* 76 108

19, 78 90
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APPENDIX VI-B

INDIVIDUAL BLOOD PRESSURE IN VOLUNTEERS AT THE START OF THE
STUDY FOR JUMPING

B S S S B S B E *  B

Anaemic
K B B B S  S B B E ~ B s b s b e b b e b b b B

Non-Anaeaic

No. Before
activity

After
activity No. Before

activity After
activity

1. 114/73 142/32 1. 120/80 135/81
2 . 116/30 141/34 2. 119/80 133/32
2 . 118/79 142/81 3. 113/30 132/81
4. 120/30 143/34 4. 119/80 139/82
5. 120/30 146/36 5. 120/30 135/81
6. 116/79 140/83 6. 119/80 134/81
7 . 113/78 142/84 7. 119/79 139/83
3. 115/77 139/83 3. 119/30 135/82
9. 120/79 140/33 9. 120/30 132/81

10. 119/78 144/82 10. 119/80 134/81
11. 116/79 148/83 11. 119/80 135/82
12. 113/77 136/70 12. 120/30 132/81
13. 114/76 150/82 13. 118/79 137/82
14. 118/79 143/39 u . 120/30 139/82
15. 113/76 140/86 15. 120/80 139/32
16. 120/78 140/89 16. 119/79 140/82
17. 119/78 133/32
13. 120/80 144/88
19. 120/76 136/82
20. 116/30 148/88
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INDIVIDUAL PULSE BATE IN VOLUNTEERS AT THE START OF THE STUDS
FOR JUMPING

m • « E « « « K S S S * m = ® * • * C S 8 s: ■ RRRaRR s at * m m m
Anaemic Non-Ana emic

No* Before
Activity

After
activity No. Beforeactivity Afteractivity

1. 78 99 1. 72 80
2. 72 78 2. 71 81
3. 73 79 a. 72 79
4. 75 34 4. 74 80
5* 73 85 6. 72 83
6. 74 88 6* 72 80
7* 78 95 7# 72 80
8* 73 81 3. 72 78
». 75 92 9. 72 78
io. 75 34 10* 73 80
11. 78 101 11. 72 79
12. 74 94 12. 73 81
13. 78 102 13. 70 78
14. 73 98 u . 73 80
15. 72 79 15. 72 81
IE. 75 100 16. 73 80
17. 75 86
18* 73 86
19. 74 83
30. 73 100

m m
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STUDY FOR JUMPING
INDIVIDUAL BLOOD PRESSURE IN VOLUNTEERS AT THE START OF THE

B S S s s  s  s  s  s

Anaemic
S S S B C S S S S B s  B * B S B B S S B S S B B B S

Non-Ana emic

No. Beforeactivity
After
activity No. Before 

act& ity
After

activity

1, 113/72 140/81 1. 119/30 130/30
2. 120/79 136/80 2. 119/79 132/80
3. 118/76 139/81 3. 120/30 130/30
4; 119/79 139/81 4* 119/80 131/30
5. 116/74 143/31 5. 120/30 132/81
6 . 109/73 136/80 6. 120/30 130/81
7i 113/72 140/79 7. 120/80 130/81
3. 119/73 140/81 3. 119/80 132/81
9. 116/78 133/80 9. 120/79 131/30
10. 117/79 142/81 10. 119/79 131/81
11. 119/77 146/32 11. 119/80 131/31
12. 120/80 133/30 12. 120/30 130/81
13. 109/76 136/80 13. 119/79 132/31
14. 109/73 139/81 14. 120/30 130/30
15. 119/30 132/30 16. 119/79 132/30
16. 120/78 140/80 16. 120/80 130/30
17. 118/76 139/31
18. 116/78 140/80
19. 119/80 142/32
20. 118/79 142/83
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FOR CLIMBING STAIRS
INDIVIDUAL PULSE RATE IN VOLUNTEERS AT THE START OF THE STUDY

s  s  s B ft E B E  S B S B B S X B E B B B B B S B X E X S s  - S s  8S s

Anaemic Non-Anaemie

No, Before
activity

After
activ ity No. Before

activity
After

activity

1* 30 100 1. 72 32
2, 72 79 2. 73 30
3. 73 86 3. 72 79
4, 72 98 4. 72 78
5. 76 100 5. 74 32
6, 76 98 6. 72 79
7. 77 83 7. 72 76
8, 73 30 3* 73 78
9, 75 100 9. 72 76

10, 32 100 10. 73 30
11. 78 93 11. 72 79
12. 76 100 12. 72 30
13. 30 93 13. 73 30
14. 74 83 14. 73 30
15, 76 100 15, 73 32
16, 30 86 16. 73 79
17. 73 31
is . 75 31
19. 74 100
20. 76 96

K E X S B B B B B B
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FOR CLIMBING STAIRS
INDIVIDUAL BLOOD PRESSURE IN VOLUNTEERS AT THE START OF THE STUDY

B S & B S B S S S S
Anaemic

E B S B X S X B B S K B E B B B B B B E E E E  ex
Non-Anaemic

S,No. Before
activity

After
activity No. Before

activity
After

activity

1. 103/76 140/78 2. 120/30 131/81
2. 114/73 148/81 2. 119/80 131/30
3. 119/75 152/ 3. 119/30 132/30
4* 108/78 140/78 4. 120/80 131/81
5. 108/70 140/31 5. 120/80 131/81
6* 104/74 134/79 6. 120/80 133/82
7. 120/73 146/80 7. 119/80 131/82
3. 119/76 140/81 8. 120/80 130/30
9* 112/72 140/78 9. 119/80 130/30

Id * 110/78 138/32 10. 120/80 131/80
ii. 110/30 140/81 11. 119/80 131/80
12. 114/74 139/78 12. 119/80 130/30
13. 119/78 148/81 13. 118/79 130/81
14. 113/74 143/78 14. 119/30 132/81
15. 109/76 142/30 15. 113/79 132/30
16. 116/74 138/73 16. 120/30 133/81
17. 103/76 147/82
13. 119/30 132/81
19. 103/72 133/78
20. U6/74 146/30
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VOLUNTEERS AT THE START OF THE STUDY
INDIVIDUAL TIME TAKEN FOE VARIOUS ATHRLETIC ACTIVITIES IN SIB

B B S S E E K E E S S S e e e e b e b e :
100 Motors Running

No. Anaemic 
Time taken in ffnseconds Time

Non-Anaemic 
taken in seconds

1* 30 1. 25
2. 24 2. 26
3. 24 3. 22
4. 36 4. 24
6. 30 5. 20
6* 26 6. 25
7; 27 7* 23
3. 30 3# 29
9* 25 9. 21
10* 34 10. 13
11. 25 11. 23
12. 23 12. 25
13. 25 13* 20
14. 25 14. 23
15* 30 15. 22
16. 25 16. 27
17. 27
13. 25
19. 27
20. 25
B B S B B B B K B S k b

S B B B B S B B B S
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1HDXVIDUAL TIME TAKER FOE VARIOUS ATHEL£TIC ACTIVITIES 

IR TEE VOLUNTEERS AT THii START OF TEE STUDY

Skipping for 100 times

lumber
Anaemie 
rime taken in sees* lumber

Ron-
Time

•anaemie 
taken in sees*

I# 130 1* 90
2* 34 2. 56
3* 87 3* 40
4* •1 4« 92
6. 103 5. 95
6 # 137 8* 90
74 108 7* 88
S. 135 84 80
94 130 9* 82

lQ* 115 10* 79
11* 130 11. 90
12* 145 12* 83
13. 130 13* 86
14. 45 14* Si
is* 45 IS* 77
is* 105 is* 70
17* 180
18* 55
19* 112
20* so
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VOLUNTEERS AT IRS START OF TRE STUDY
INDIVIDUAL TIME TAKEN FOR VARIOUS ATHELETIC ACTIVITIES IN THE

s * mm * m m m m m m K « :  = c s s s e c " = = — = =
J U M P I I 6

S,No# Anaemic - 
Time taken In seconds "°*

Non-Anaemic 
Time taken in Seconds

t* 26 2* 26
2. 25 2* 30
3, 26 2* 17
4* 25 4* 30
5* a 5. 30
fi 25 6* 27
7* 25 7* 23
3# 25 3* 88
9* 25 9. 25

10* 82 10* 25
11* 26 11. 27
12* 29 12. 22
13* 28 13* 17
14. 26 U , 30
IS* 88 15* 26
is* 25 16* 23
17. 88
IS* 85
19. 26
20. 24



APPENDIX IX-D

VOLUNTEERS AT THE START OF THE STUB!
INDIVIDUAL TIME TAKEN FOR VARIOUS A T HE LET IC ACTIVITIES IN THE

m m m

No*

CLIMBING

Anaemic
Time taken in Seconds

STAXBS

Vo* Non-Anaeraic 
Time taken in Seconds

1. 35 1* 31

2. 35 2. 31

3* 27 3. 31

4* 33 4* 21

1* 26 6* 23
6. 36 6* 19

7* 33 7. 24
3* 25 8. 22
9* 20 9* 22

io » 60 10. 21
11. 45 11. 22
IS . 26 12. 24
is* 31 13. 23
u « 40 14. 27
u « 21 16. 22
16. 36 16. 27
17. 36

13. 33

19. 26
20; 31
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IIBITIDDAL HAEMOGLOBIN VALUES AFTER SUPPLEMENTATION

Number Haemoglobin 
g/100 ml.

1* • • 11.4
2. • • 12,3
3. • • 11.4
4i • * U . 4
6* • * 12*8
6. • • 10*8
7. • * 11.7
3* • • 12*0
9* • * 12,2

10* ** 11.8
u . ♦ 4 1241
12* * i 12,0
IS* 11*4
14. • * 10*8
18* •• 11*0
IS* 12*0
17# 12*3
1S« • * 12.0
10* • • 11*4
20* * • 12*2

*  m m *  « •  «  * •  *  v  m m  at b c
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INDIVIDUAL PULSE BATE AND BLOOD PRESSURE IN VOLUNTEERS
PERFORMING RUNNING AFTER SUPPLB4ENTATION

S s  B b b b s b k s b

Pals® Rat®
S B S S K B B S S S B B S S B S S B S S S E

Blood Pressa®

No* B®for®
activity

After
activity No. &®for®

activity
After

activity

1* 72 83 1* 119/79 132/81
2 .  ' 72 34 2. 119/80 136/81
3. 72 30 3. 120/79 132/31
4* 73 82 4. 119/30 133/31
5. 73 34 5. 113/79 132/81
6 . 72 31 6 . 117/79 133/81
7* 73 82 7. 120/80 131/81
8 . 72 80 3. 119/80 135/81
9. 73 82 9. 119/79 132/81

10* 73 84 10. 118/79 136/31
11. 73 82 11. 119/80 136/81
1 2 . 72 79 12. 119/79 133/31
13. 73 81 13. 120/30 129/81
14. 72 32 14. 119/79 132/81
15. 72 81 15. 120/30 129/81
16. 72 78 16. 119/79 130/81
17. 72 31 17. 120/79 130/81
13. 72 32 13. 119/79 130/81
19. 72 80 19. 120/30 131/31
20. 73 80 20. 119/80 133/81
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SKIPPING AFTER SUPPLEMENTATION
INDIVIDUAL PULSE BATE AND BLOOD PRESSURE IN VOLUNTEERS PERFORMING

8 s B B C E S S S B S S S S

Pmlse Rate
8 B C S S * B O S S E S

Blood
B E S S E S S

Pressere

No. Before
activity

After
activity No. Before

activity
After

activity

1. 72 84 1 . 119/80 136/32
2. 73 34 2. 120/30 133/82
3. 72 32 3. 120/30 135/82
4. 73 31 4. 120/78 134/81
5* 73 35 5. 120/79 136/81
6 . 73 37 6. 119/80 133/82
7. 73 34 7. 120/79 135/31
8* 73 32 3. 120/30 133/32
9. 72 33 9. 119/80 136/82
10. 72 36 10. 120/30 136/32
u . 73 32 11. 119/79 136/81
12. 72 35 12. 120/79 132/ 81
13. 73 36 13. 120/79 136/82
14. 72 33 14. 120/80 132/82
16. 73 34 15. 120/79 132/31
16. 72 31 16. 120/30 134/32
17. 72 36 17. 119/79 132/32
13. 73 34 13. 120/30 134/82
19. 73 36 19. 119/80 132/32
20. 72 33 20. 120/79 134/81



APPENDIX XIII

JUMPING AFTER SUPPLEMENTATION
INDIVIDUAL PULSE BATE AND BLOOD PRESSURE IN VOLUNTEERS PERFORMING

Pelse rate1
c i f B B E S S B S B B S B S B B B

Blood Proscare

No. Before
activity

After
activity No. Before

activity
After
activity

I* 72 31 1. 119/30 128/30
2, 72 78 2. 120/79 130/80
3. 73 77 3. 118/79 123/80
4. 73 31 4. 119/79 130/30
5. 72 80 5. 120/80 128/30
6. 73 80 6. 119/79 126/30
7. 72 32 7. 120/30 132/80
3, 73 78 3. 119/79 128/30
9. 72 81 9. 118/79 132/80

10. 73 80 lo. 117/79 129/30
11. 72 78 11. 119/30 128/80
12. 73 82 12. 120/30 128/30
13. 73 34 13. 119/79 128/80
14. 72 81 14. 120/30 130/80
15. 72 78 15. 119/30 130/30
16* 72 79 16. 120/79 132/80
17. 73 31 17. 117/80 130/80
18. 73 81 13. 119/30 134/80
19. 72 81 19. 119/80 132/30
2 0 . 72 30 20. 120/79 130/30
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INDIVIDUAL PULSE BATE AND BLOOD PRESSURE IN VOLUNTEERS

PERFORMING CLIMBING AFTER SUPPLEMENTATION
e x X X X X B 1B S B £ 0 B S X B X X X X X B X X K X B X B X B B

Puls* Rate Blood Pressure

No, Before
activity

After
attlvity No. Before

activity
After
activity

1, 73 30 1, 116/77 123/30
2. 72 78 2, 119/78 131/80
3,, 73 30 3. 119/78 130/30

4. 72 82 4, 119/80 132/30
5. 72 30 5. 120/80 123/30
6 , 73 79 6, 119/30 128/30
7. 73 81 7. 119/79 130/30
3, 72 30 3. 119/80 130/80
9* 72 30 9, 120/30 128/80
10. 73 32 10. 119/79 133/30
u . 73 81 11. 119/30 130/80
12. 72 30 12. 120/30 128/80
13. 73 31 13, 119/30 129/80
14, 72 30 14. 120/80 128/80
15.73 73 31 15. 120/30 130/80
16. 72 83 16. 119/30 129/80
17, 73 81 17. 119/79 128/80
13. 72 30 18. 120/30 129/80
19. 73 81 19. 119/30 128/30
20, 72 30 20. 120/79 128/80
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INDIVIDUAL TIME TAKEN TOR VARIOUS ATHELSTIC ACTIVITIES IN 
VOLUNTEERS AFTER SUPPLEMENTATION

APPENDIX XV

B X B B S 8' 8 8 X

RUNNING
x b b b s b B b

SKIPPING
b b s b b b b b x s

JUMPING
B S S S 8 B B B

CLIMBING
No* Time taken 

(Soeonds) Time token (Second#) Time token 
(Seconds) Time taken 

(Seconds)

1* 84 60 23 32
2. 82 48 23 30
3* 88 60 22 26
4* 86 45 23 89
5* 23 70 20 88
6* 88 78 23 30
7. 86 82 22 38
3# 82 63 20 24
9*84 84 68 21 19

10* 26 62 21 35
11* 84 68 20 85
12* 26 63 19 23
13. 86 98 24 26
14. 26 43 21 26
15. 23 64 20 1916. 20 40 18 3017. 26 65 23 2813. 25 30 21 * 2619. 22 52 21 2820. 24 60 20 28
: m m » * B B X B B

® * ® X X B X X
* S B B B B B B B K B K K B S X B


