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Abstract
Nutrition has an important effect on the endurance capacity and performance of sports persons. Nutritional supplements 
have been widely used all over the world by sports persons as it is difficult to obtain a sufficient level of nutrients from a 
normal diet. The objective of the study was to contribute to the scientific basis for the value of iron in sports performance. 
The subjects were selected by purposive random sampling technique. An interview schedule was formulated to collect 
base line information. Rice mix was enriched with iron and supplemented to the sports persons for a period of 90 
days. The mean blood hemoglobin, mean serum iron and the transfer in saturation significantly (p<0.05) increased on 
supplementation. There was a significant (p<0.05) improvement in 12 minute run test after supplementation. The study 
concludes supplementation of iron rich foods definitely improved the biochemical and physical fitness components of the 
sports persons. This in turn helps to improve their endurance and performance.
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1.  Introduction

A sport is defined as a physical activity involving 
structured and competitive situations, governed by 
rules1. Sports Nutrition is an emerging field, which by 
itself shows the interest of athletes and coaches towards 
good nutrition. Scheduling what should be eaten before, 
during and after exercise is important. A healthy diet will 
increase the energy and endurance, reduce fatigue and 
maximize the fitness gains. After exercise, the body needs 
enough nutrients for repair and recovery. Endurance 
athletes require different types and amounts of fluid and 
fuel than athletes in power or team sports do. Eating a 
well balanced, healthy diet does not guarantee success, 

but poor eating habits can literally stop or at least slow 
down the process. The foods and fluids that are consumed 
on a daily basis provide the fuel and nutrients that the 
body needs to perform day after day. The foods chosen to 
eat from day to day must also taste good and be satisfying. 
The key is to follow an eating style that fulfils both these 
needs-high performance nutritional foods that fuel the 
body (foods that are needed) and foods that feed the 
mind (foods that are required)2.

Nutrition has an important effect on the endurance 
capacity and performance of athletes. However the 
legitimate role of nutrition is poorly understood by 
athletes and coaches alike. Iron is a critical micronutrient 
for athletes because iron deficiency anemia decreases 
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endurance. Reviews suggest that iron deficiency has a 
negative effect on the physical activity and performance 
of athletes. Studies conducted by various researchers 
confirm that inclusion of iron rich foods and iron 
supplements will retain the exercise performance of 
athletes.

The role of heme and nonheme iron in biological 
function and work performance has been elucidated 
through human and animal experiments3,4. Lack of 
hemoglobin iron can alter physical work performance 
via a decrease in oxygen transport to exercising muscle. 
Maximal oxygen uptake (V̇O2max) is determined 
primarily by the oxygen-carrying capacity of the blood 
and is correlated with the degree of anemia. Therefore 
the present study was designed with the objective to 
study the impact of iron supplementation on health and 
performance of sports persons.

2.  Materials and Methods

Ethical clearance was got from the Human Ethics 
Committee of PSG Institute of Medical Sciences and 
Research, Coimbatore, Tamil Nadu. Experimental 
research design was adopted in this study. The subjects 
were selected by purposive random sampling technique. 
Base line data was collected from 15 sports persons of 
SRMV Maruthi College of physical education using an 
interview schedule. 

Table 1.    Iron rich rice mix powder

Sl No.  Ingredients Quantity (g)
1 Curry leaves powder 50
2 Manathakkali powder 40
3 Mango Powder 10
4 Chilli Powder 5
5 Cumin Seed Powder 5
6 Asafoetida Powder 5

Iron Rich Rice Mix Powder (Table 1) was prepared 
with curry leaves (Murrayakoenigii) and manathakkali 
leaves (Solanum nigrum) which was powdered and 
mixed with other flavouring ingredients. This powder is 
then mixed with hot cooked rice, with a teaspoon of ghee 
and consumed. Since it was necessary to provide 1/3 of 
the daily iron requirement (Male - 5.6 mg, Female - 7mg) 
through the supplement, the investigator calculated the 

amount of iron present in each ingredient of the formula 
and arrived at the amount of the formula that has to be 
supplemented per day. The supplement was supplemented 
to the selected sports persons for a period of 90 days. 

The bio-chemical parameters namely blood 
haemoglobin (cyanmenthmoglobin method), serum 
iron (Bathopheninthroline Method), TIBC level 
(spectrophotometer method) and transfer in saturation 
(Factorial method) were analysed and physical fitness 
tests (Pull-ups, Bent Knee Sit-ups, Sit and Reach Test 
and 12 minutes running) were conducted on the sports 
persons before and after supplementation.

The results were analyzed using SPSS version 17. Paired 
‘t’ test were used to assess the impact of supplementation.

3.  Results and Discussion

3.1 General Information 
 All the selected sports persons were males and were 

between twenty to thirty five years of age. Sixty seven 
percent of them belonged to families whose monthly 
income was less than Rs. 15,000/- and thirty percent of 
families were earning more than Rs. 20,000/- as monthly 
income.

Finding out the economic level of the sports person 
determines the amount of money spent on food and 
thereby, their nutritional and health status. In the present 
study, since the monthly income of majority of sports 
person is low, the amount spent on food especially on 
the good nutritious ones and the intake of vital nutrients 
is also likely to be low which have an impact on their 
nutritional status.

Individuals lower in Socioeconomic Status (SES) 
have poorer health than individuals higher in SES. The 
findings consistently show that the higher the SES, the 
more the involvement in sport and physical activity. 
Socioeconomic Status (SES), has a profound influence 
on sport and physical activity. Previous findings show 
that living in low SES areas is predictive of low levels of 
participation in sport and physical activity5-15.

Only male participants took part in the present 
study. The relationship between femininity and physical 
exercise was well studied by historians16. Findings17 also 
opined that women athletes continue to be depicted in 
traditional roles that reaffirm their femininity.
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3.2 Dietary Practices 
Two of the sports persons (Table 2) were ova 

vegetarians, 12 were non vegetarians and only one was 
vegetarian. Two of the selected sports persons were 
consuming only two meals per day, due to monotony of 
food served in the hostel. A substantial percentage (80 
percent) of the selected sports persons consumed three 
meals per day. About 13 percent skipped breakfast most 
of the days, the reason being lack of time.

Table 2.    Dietary practices of sports persons

Sl. 
No.

Nutritional Information No. Percent

1 Dietary Pattern 
Vegetarian 
Non Vegetarian 
Ova Vegetarian 

 
01 
12 
02

 
07 
80 
13

2  Meal Frequency 
2 
3 
4

 
02 
12 
01

 
13 
80 
07

3 Type of Meal Skipped 
No 
Yes 
Breakfast 
Lunch

 
12 
02 
01

 
80 
13 
07

4 Type of Food Supplement  
No 
Homemade Health Mix 
Commercial Health Products Others

 
05 
04 
05 
01

 
33 
27 
33 
07

5 Nutrient Supplements 
No 
Multi Vitamin Tablets 
Calcium Tablets 
Iron Tablets

 
10 
02 
01 
02

 
67 
13 
07 
13

6 Water consumption during event 
No 
Sips of water 
100ml 
200ml

 
02 
07 
03 
03

 
13 
47 
20 
20

7 Consumption of Ergogenic foods 
No 
Red Bull 
Dark Chocolate 
Coffee

 
08 
01 
03 
03

 
53 
07 
20 
20

8 Consumption of Rehydration drink 
No 
Glucose D 
Gatrade 
Electrol powder

 
03 
07 
01 
04

 
20 
47 
07 
26

Ten sports persons were consuming food 
supplements. Of them five were consuming commercial 
food supplements of reputed brands as they were being 
endorsed by international sports men (marketing 
strategies employed by manufacturers), and also due 
to convenience. Only four of the sports persons were 
consuming homemade health mix due to the personal 
care given by their parents.

During sports event, almost 90 percent of the sports 
persons were consuming plain water. The common 
ergogenic foods consumed by the sports persons (20%) 
were dark chocolate and coffee. In the present study, 
nearly half of selected sports persons have turned to 
ergogenic aids in the hope of achieving an edge over their 
opponents. 

It is heartening to observe that the selected sports 
persons had good hydration practices. Eighty percent of 
the sports person were consuming rehydration drinks 
during sports events, of which glucose was consumed by 
47 percent and 26 percent consumed ORS solution. The 
popular branded formula was consumed by one of the 
selected sports persons.

3.2.1 Dietary Pattern

In India due to the various reasons the dietary habits 
vary amongst different populations. About 85 per cent of 
sports women following vegetarian diet in a study18. In 
contrary, majority of the participants of the present study 
were non vegetarians.

 A vegetarian diet per se is not associated with 
improved aerobic endurance performance19. A varied and 
well-planned vegetarian diet is compatible with successful 
athletic endeavor. Nutrient intake, haemoglobin level and 
endurance time were better in non-vegetarians than lacto, 
ovolacto vegetarians20.

Vegetarian athletes had low energy intake with low 
levels of vitamins and minerals21 such as B-complex, 
calcium, iron, and zinc22,23. Since majority of the selected 
participants of the present study were non vegetarians, 
they are less likely to develop any vitamin and mineral 
deficiency.

3.2.2 Meal Frequency

The results of the present study goes in accordance 
with observations where on an average the frequency of 
meals consumed by selected athletes were 3 meals per 
day24.
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Most research fails to support the effectiveness of 
increased meal frequency on the thermic effect of food, 
resting metabolic rate, and total energy expenditure. 
However, in the present study, only one subject was 
consuming 4 meals a day.

3.2.3 Type of Meal Skipped

Habitual breakfast consumption is associated with 
healthy Body Mass Index and higher Physical Activity 
levels in schoolchildren. In boys, regularly eating 
breakfast is also associated with higher levels of Cardio 
Respiratory Fitness25.

Skipping breakfast could have a causal effect and 
actually lead to apathy and lethargy and therefore reduced 
Physical Activity throughout the day26–28.

About 20 per cent skipped either breakfast or lunch. 
These participants are more likely to develop symptoms 
of apathy and lethargy with reduced physical activity.

3.2.4 Consumption of Supplements

Dietary supplements should only be supplements to 
the diet and not replacements for a good diet, as they help 
to optimize performance29. In the present study, only five 
participants did not have supplements to improve their 
health and performance.

 Vitamin deficiencies can certainly impair exercise 
performance as it leads to a significant decrease in 
VO2max and anaerobic threshold in less than four 
weeks30,31.

Multivitamin/mineral supplements are unnecessary 
for athletes or other physically active individuals who are 
on a well-balanced diet with adequate calories. Several 
studies reported no significant effects on both laboratory 
and sport-specific tests of physical performance32,33. 
One of the most comprehensive studies34 from the 
Australian Institute of Sport reported no significant effect 
of supplementation of vitamins/minerals on physical 
performance of athletes when compared to whose vitamin 
and mineral RDA were met by regular diet.

Only five of the selected participants had nutrient 
supplement in the form of tablets. However, a well balanced 
diet will meet the vitamin and mineral requirement and 
there is no need for any supplement.

3.2.5 Hydration

Exercise performance is impaired when an individual 
is dehydrated by as little as 2% of body weight and losses 
in excess of 5% can decrease the capacity for work by 
about 30%35–37.

Ensuring adequate hydration includes initiating 
exercise in a euhydrated state and matching fluid 
intake to sweat rate during exercise38. Proper hydration 
during exercise will influence cardiovascular function, 
thermoregulatory function, muscle functioning, fluid 
volume status, and exercise performance39.

In the present study, majority of the participants had 
good hydration habit during event.

3.2.6 Ergogenic Food

Ergogenic aids are ingested to enhance energy 
utilization in sports persons and could influence during 
the period of rapid growth and sexual maturation and 
marked hormonal fluctuations. Ephedra alkaloids, 
pain relief medications, diuretics, anabolic steroids and 
hormones are among the ergogenic aids used by young 
sports person40.

In the present study, the selected sports person 
consume coffee and dark chocolate which contain 
considerable amount of caffeine that works as a central-
nervous-system stimulant and a muscle relaxant. There 
is much scientific research to suggest that caffeine is an 
effective ergogenic aid for increasing endurance exercise 
performance, anaerobic performance and muscle 
strength41.

3.3 �Impact of Supplementation on 
Biochemical Parameters 

The mean haemoglobin level had significantly 
increased from 14.09±0.77 to 14.70±025 g/dl (p<0.05) 
after supplementation (Table 3). Likewise the mean serum 
iron and transfer in saturation also showed a significant 
increase (p<0.05) after supplementation. The initial TIBC 
level was high and reduced after the supplementation 
period by 4.55 µg/dl.
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Study on impact of oral iron supplementation on body 
iron status, and the maximal oxygen uptake in female 
athletes with latent iron deficiency and iron-deficiency 
anemia concluded iron supplementation during a two-
month period significantly improved body iron status42.

The plasma iron was significantly lower and TIBC 
higher (p < 0.001) in iron-deficient subgroups than in 
the non-deficient ones43. In the present study, the initial 
TIBC level was found to be higher. However, the mean 
TIBC level had decreased from 347.49±39.97 to 342.9 
4±39.74 μg/dl. Dietary iron interventions using a cereal 
product offer an alternative way of improving dietary iron 
intake44. The relation between iron status and physical 
working capacity was evaluated, and the effect of oral iron 
treatment on these variables, in athletes with borderline 
iron status was assessed45. The results of the study showed 
Hb, serum iron, serum ferritin, and transferrin saturation 
increased with iron treatment in both males (P < 0.01) 
and females (P < 0.05).

3.4 �Impact of Supplementation on Physical 
Fitness

From the mean physical fitness test scores (Table 4) 

it was observed that the selected sports persons were 
average performers. However, there was a significant 
improvement in the 12 minute run test score (p<0.05) on 
supplementation. A negligible increase in the performance 
of Pull-ups and Bent Knee sit ups was observed after the 
supplementation period.

The results of the present study goes in accordance 
with findings46 which showed iron-depleted female 
athletes when given oral iron supplementation in doses of 
100-mg FeSO4/day improves iron status and may improve 
physical performance. Iron supplementation was found 
to be beneficial for mood and physical performance in 
female soldiers during military training47.

4.  Conclusion

The biochemical parameters and 12 minute run 
test have shown a definite improvement on account of 
supplementation of iron rich formula. However, the 
period of supplementation has to be increased to show 
a statistically significant impact in TIBC level and other 
physical fitness parameters.

Table 3.    Bio-chemical parameters

Sl No. Parameter Mean±SD t value
Before Supplementation After Supplementation

1 Haemoglobin (gm/dl) 14.09± 0.77 14.70±0.25 2.827*
2 Serum Iron (µg/dl) 116.59± 20.94 130.47±15.16 1.992*
3 Transferin Saturation (%) 34.38± 8.98 40.95±05.57 2.375*
4 TIBC (µg/dl) 347.49± 39.97 342.94±39.74 0.302 NS

* Significant at 5% level, NS - Not Significant

Table 4.    Physical tests value

Sl. No. Parameter Mean±SD t value
Before Supplementation After Supplementation

1 Pull-Ups (No of Pull - Ups) 5.93±2.99 6.27±2.69 0.310 NS

2 Bent – Knee Sit- Ups (No of Sit -Ups) 29.67±7.46 31.93±7.43 0.805 NS

3 Sit and Reach ( Distance in cm) 5.93±2.31 6.47± 2.10 0.638 NS

4 12 Minutes Run ( Distance in m) 2181.85±283.53 2386.79±153.80 2.377*

* Significant at 5% level, NS Not Significant
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