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ABSTRACT 

Research Question: Nutrition plays a very important role in attaining a high level of 

performance in sports, hence nutritional status assessment in adolescent players was taken 

up. 

Settings: The study was conducted in the Government Sports School, Hakimpet, Hyderabad, 

Andhra Pradesh. 

Study design: Adolescents in the age group of 13-18 years from the school who were 

training to become professional players. 

Participants: 40 boys and 20 girls of the sports school after initial screening of haemoglobin 

levels from events like athletics, weight lifting, and football were selected where 10 each 

served as control and 10 as experimental subjects. 

Methodology: Nutritional status was assessed by anthropometry and diet survey by three 

day weighment method. The weight/age and BMI were calculated.  

Results: Anthropometric measurements of subjects in control and experimental group were 

compared to NCHS standards and no significant difference was observed. All the girls 

belonged to grade I malnutrition when the weight/age parameter was considered. No 

significant difference was observed was observed in the consumption of various nutrients 

except iron. 

 

Key words: adolescents, athletes, anthropometric assessment, nutritional assessment, 

dietary assessment. 
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INTRODUCTION 

Interest in sports in relation to nutrition has been increased considerably in recent times as 

research continues to demonstrate the importance of well chosen daily food and fluid 

intake.
(1)

 Trends over recent decades include increased numbers of participants, particularly 

girls, increased duration and intensity of training, earlier specialization and year-round 

training, and increased difficulty of skills practiced.
(2)

 Numerous studies, as reported by 

Wilmore,
(3)

 have been undertaken to document the physiological and anthropometric 

profiles of competitors in a wide variety of sports. Some studies, such as those undertaken 

by Bell
(4.5.6.7)

 have reported quite extensively on body composition. This study attempts to 

provide a relatively comprehensive profile of the dietary and anthropometric parameters 

that describe one particular sports school in Andhra Pradesh, India and to provide a basis for 

further studies designed to assess those qualities needed for successful participation in the 

sport. For comparison purposes, control group was included to form the baseline for 

experimental group for both the sexes in athletics, weight lifters and football players. 

 

MATERIAL AND METHODS 

The study was conducted in the Government Sports School, Hakimpet, Secunderabad. The 

school is of residential type, where both academic and sports training is given 

simultaneously to the students. Adolescents in the age group of 13-18 years were selected 

based on their heamoglobin levels. The enumeration in the school showed that there were 

60 girls and 110 boys in the age group of 13-18 years. Initially the coaches and students 

were given a brief lecture to explain the importance and purpose of study in order to seek 

their co-operation. All the boys and girls were screened for haemoglobin levels. Based on 

the haemoglobin levels and the category of events, 40 boys and 20 girls were selected. 

Among them, 20 players were taken in each category, 10 served as control and 10 as 

experimental subjects.  

Dietary food intake was recorded by 3 day weighment method. For the assessment of 

nutritional status anthropometric measurements  such as height, weight, skin fold thickness 

at triceps were taken using standard techniques
(8)

 and compared to NCHS
(9)

 and ICMR
(10)

 

reference standards to  determine the grade of malnutrition. The body mass index was 

calculated using the anthropometric measurements.
(11)

 Diet survey was done for 3 

consecutive days using the institutional weighment method,
(12)

 and individual daily food 

intake was calculated. The data was tabulated and subjected to analysis of variance 

(ANOVA), tests of significance, means and standard deviation using the SPSS 15.0 windows 

version.  

 

RESULTS AND DISCUSSION 

Nutritional status assessment: When compared to NCHS standards for same age and sex, 

the boys were shorter by 1.33% and girls by 0.96% in the control group, where as the 

experimental group boys were taller by 0.96% and girls shorter by 0.32%. (Table I). The 

control and experimental group of boys under weight lifting category were shorter by 0.08% 

and 2.3% and girls were 1.02% and 0.006% taller respectively as per NCHS standard 

values.
(9)

 The control group subjects in football were 0.12% taller than the standard height 

and there was no significant difference for the experimental group of foot ball players. 
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When compared among different category of events for boys, the experimental group 

athletes were taller than others and weight lifters recorded lower height, though there was 

no significant difference between heights of the subjects.  Among girls the tallest group was 

control group of weight lifters and the control group athletes were shorter. The results of 

the present study were seen to be in correlation with the study conducted by Fleck
(13)

 who 

measured 10 elite athletes and compared them with normal subjects.  

The mean weight of the athletic boys was lower by 4.14% and 9.27% and in athletic girls was 

lower by 9.12% and 6.33%.  For weight lifters (boys) it was lower by 7.52% and 2.36% and 

for weight lifters (girls), lower by 4.95%, 5.73% and in footballers it was lower by 11.87% 

than the standard weight for same age and sex of control and experimental group 

respectively. The skin fold triceps values ranged between 17.18 mm to 18.68mm which 

were above the standard values and were normal. Greater values were recorded by the 

experimental group girls of weightlifters and were similar to the investigations done by 

Gualdi Russo et al
(14)

 where the females showed greater skin fold thickness than males. 

 

Table I: Mean anthropometric measurements of subjects in three different sports events 

(mean±S.D) 

Group Height (cm) Weight (kg) Skin fold 

thickness (mm) 

Boys 

(5) 

Girls 

(5) 

Boys 

(5) 

Girls 

(5) 

Boys 

(5) 

Girls 

(5) 

Athletes control 166.52

±1.51 

160.20

±4.01 

56.84±

3.73 

48.80±

6.40 

18.12±

1.67 

17.68±

1.47 

experiment

al 

169.10

±3.72 

161.22

±2.72 

53.80±

3.48 

50.30±

5.70 

17.48±

0.53 

18.20±

0.51 

Weightlifter

s 

control 168.64

±5.25 

163.40

±2.93 

54.84±

2.47 

51.04±

6.13 

17.72±

1.34 

1718±0

.58 

experiment

al 

164.90

±2.70 

161.76

±2.27 

57.90±

5.56 

56.78±

4.81 

18.68±

0.69 

18.84±

0.38 

Footballers control 168.99

±4.94 

- 52.26±

5.03 

- 17.98±

1.51 

- 

experiment

al 

168.78

±6.51 

- 59.89±

6.89 

- 18.50±

0.72 

- 
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Table II: Nutritional status of the subjects based on anthropometric measurements 

(mean±S.D) 

Group Wt/age Ht/age BMI 

Boys (5) Girls (5) Boys (5) Girls (5) Boys (5) Girls (5) 

Athletes control 97.60(N)

±4.35 

82.20(I)

±3.59 

97.90(N

)±2.58 

94.00(N)

±3.43 

20.34(N)

±1.32 

18.90(N)

±1.68 

experiment

al 

91.50(N)

±6.90 

78.50(I)

±13.52 

99.12(N

)±2.85 

92.50(I)

±2.50 

18.86(N)

±1.36 

19.32(N)

±1.65 

Weightlifter

s 

control 90.12(N)

±9.79 

84.20(I)

±7.79 

99.44(N

)±4.96 

95.50(N)

±2.07 

19.20(N)

±0.65 

18.66(N)

±2.15 

experiment

al 

98.20(N)

±4.62 

86.98(I)

±6.33 

96.96(N

)±2.25 

92.64(I)

±2.50 

21.32(N)

±1.74 

21.74(N)

±1.82 

Footballers control 88.03(I)

±10.86 

- 95.57(N

)±4.06 

- 19.30(N)

±1.12 

- 

experiment

al 

93.32(N)

±12.85 

- 104.70(

N)±2.10 

- 18.40(N)

±1.42 

- 

(N- Normal; I- Grade 1 malnutrition) 

 

The calculated values of the body mass index showed that all the subjects were within 

normal range. According to Gomez classification of weight for age, all the boys under 

athletic event, weightlifting and experimental group of foot ball event were normal (table 

II), where as the control group of foot ball and the girls were falling under grade I 

malnutrition, which may be of the activity status which was more when compared to normal 

individuals, which was in relation to the study done by Goswami.
(15)

 As per height for age all 

the boys and girls in control group of athletic event and weight lifting were normal where as 

the experimental group of athletic event and weight lifting, showed 0.53% and 0.35% deficit 

to that of standard values of McLaren’s classification.
(16,17)

 Wilmore et al
(18)

 noted that most 

national and international class female runners had body fat below 12%. So the studies 

show that a range of body composition should be offered and maintained at that stage for 

maximal performance.  

Dietary assessment: The amount of intake of nutrients was in the recommended range, and 

the energy requirement was met by 97.93% which is in agreement with the study done on 

hockey and handball players of Punjab Agricultural University.
(19)

 The percentage of calories 

derived from proteins, carbohydrates and fat were in agreement with recommended ranges 

(table III)
(20,21)

 except for fat which was slightly more than recommended. The mean protein 

intake was seen to be 2% more than the recommended allowance. The vitamin and mineral 

intakes were in the normal range, except for iron which was only 46% of the recommended 

intake. (table III). Beta carotene, vitamin C, and calcium have met the dietary requirements 
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and were in agreement with the findings of Goswami and Mathur
(22)

 who found that 

athletes from Netaji Subhash Institute of Sports Patiala, had normal intake of vitamins and 

minerals. Iron depletion is common in female athletes but similar to general population, to 

maintain optimal status of these minerals, it is recommended that nutrient rich foods 

should be taken including foods rich in iron because iron supplementation are of health 

benefits to those who are iron deficient.
(23)

 

Table III: Nutrient intake of subjects in comparison to requirement 

Nutrient Mean requirement Mean intake±SD Percentage of RDA 

met 

Energy (kcal) 4068+418 3984+185 97.93 

Carbohydrate (gm) 400-600 608+37 121.6 

Protein (gm) 135-225 171+15 95 

Fat (gm) 120-225 110+6 63.7 

Beta carotene (µg) 1080-2500 1297+345 120 

Vitamin-C (mg) 80-150 120+38 150 

Iron (mg) 50-85 23+1.53 46 

Calcium (mg) 1500-3000 1650+16 110 

 

Table IV: Haemoglobin status of the subjects (Mean±SD) 

Variable Athletes Weight lifters Foot ball 

players 

Boys (5) Girls (5) Boys (5) Girls (5) Boys (5) 

Control  13.93±0.48 13.52±0.47 13.41±0.58 13.68±0.99 13.45±0.69 

Experimental  11.60±0.41 10.62±1.15 12.86±0.50 11.94±0.48 9.94±0.52 

 

The haemoglobin levels of boys and girls in experimental group of weight lifting category 

were 4.74% and 4.48% lower compared to the standards given for the sports persons. The 

control group subjects in athletics, weight lifting category and footballers were normal in 

both the sexes. In experimental group of footballers it was seen to be 20.48% lower 

compared to standard values and fell under the category of mild anaemia.  In the present 

study the prevalence of the low levels of haemoglobin among participants can be attributed 

to the involvement in intense endurance sports and low iron intake. The haemoglobin levels 

of athletic boys and girls were respectively lower by 14% and 8.4% compared to the 
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standards given for the sports persons (table IV). Endurance athletes are trained for several 

hours every day and the extraction of oxygen from haemoglobin is quite high for long 

periods of time leading to the increase in the concentration of deoxygenated haemoglobin 

in cells and in turn increases the concentration of deoxygenated haemoglobin in cells and in 

turn increases the concentration of 2,3-DPG in red blood cells, this brings about a relative 

decrease in the production of erythropoietin and thus to a setting of the hematocrit and 

haemoglobin at a lower level.
(24)

 The prevalence of anaemia among the participants might 

be due to insufficient dietary intake
(25)

 which was common among adolescents coupled with 

poor bioavailability of dietary iron.
(26)

 

 

CONCLUSIONS 

The anthropometric measurements of subjects in control and experimental group were 

compared to NCHS standards and no significant difference was observed. All the girls 

belonged to grade I malnutrition when the weight/age parameter was considered and the 

subjects were normal, the girls of experimental group athletes and weight lifters and boys in 

control group football event showed grade I malnutrition when the height/age parameter 

was considered. The BMI of all the subjects were normal. There was no significant 

difference in the consumption of various nutrients except for iron, which was only 46% of 

the RDA. The haemoglobin levels of the subjects in experimental group were lower than the 

standard values and control, whose heamoglobin levels fell within the guidelines.  
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