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Introduction 
The origin of the word Adolescence is from Greek Latin word, ‘Adolescere’ which means to 

grow or to grow to maturity.1Adolescence is a process- a series of varied, rapid and 

extensive changes as well as period of life.2 

 Adolescence has been defined by World Health Organization as the period of life spanning 

the ages between 10 to 19 years.3 Adolescents represent 22.8 % of population of India.4 

 Adolescence is characterized by series of biochemical, anatomical and mental changes that 

are not found in members of other age groups .It is these rapid extensive                                    

changes that differentiate adolescents from children and from adults, that must be taken 

into account when adolescents and their health problems are being given attention.2 

During this period more than 20 % of total growth in stature and upto 50% of adult bone 

mass are achieved. 6Adolescent Growth spurt results in 50% increase in calcium 

requirement and 15 %increase in iron requirement.4 

In spite of all this, this group of adolescents is neglected, as traditionally this period is 

viewed as period of optimum health with low levels of morbidity and chronic illnesses. 

Amongst adolescents, girls are doubly vulnerable, have lower priority, relatively neglected in 

family, should be given more attention as they are future mothers.  

The adequacy of dietary intake is important for good nutritional status of adolescent girls ,as 

it has importance in terms of physical work .Also as they are future mothers inadequate 

dietary intake has important implications with regard to low birth weight, anemia and 

adverse reproductive outcomes. 

NFHS-35,  has reported prevalence of anemia in the 15 to 19 year age group to be as follows, 

mild anemia (10-11.9)=39.1%, moderate anemia (7-9.9)=14.9%,severe anemia(<7)=1.7% and 

any anemia (<12)= 55.8%. 

Adolescence is a significant period of human growth and maturation, unique changes occur 

during this period and many  adult  patterns  are established. The proximity of adolescence 

to biological maturity and adulthood may provide final opportunity to implement certain 

activities designed to prevent adult health problems.4 

 

Material and Methods 

 

Study design- A community based cross sectional study was carried out. 

 

Study instruments- weighing machine, measuring tape, Sahli’shaemoglobinometer, 

questionnaire 

 

Data collection procedure-pre tested, pre structured proforma was used. 

 

Statistical analysis- The analysis of the data was carried out by using SPSS 16 software 
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Study area-The study was conducted in the community adopted under Urban Health 

training centre, Department of community medicine, KIMS Karad. 

 

Methodology: House to house survey was carried out and adolescent girls in the age group 

10 to 19 years were interviewed and examined. 

Out of 250 adolescent girls 200 responded to present study.The girls who were not 

contacted in three consecutive visits and those who had arrived there as guest were 

excluded from the study. 

The nature and purpose of the study was explained to adolescent girls and their parents. 

Informed verbal consent was taken.Data collected included identification data and other 

relevant sociodemographicdata.Anthropometric measurements were taken to judge the 

nutritional status which included measurement of height,weight using standardized 

weighing machine and measuring tape.Haemoglobin estimation was done using 

Sahli’sHaemoglobinimeter.Dietary intake was assessed using 24 hour recall method.6The 

kcal,protein and iron content were calculated using food tables. 

 

Results 

Among the 200 adolescent girls, 110(55%) belonged to early adolescence (10-14 years)  

and 90(45%) to late adolescence (15-19 years) age group. Distribution of Adolescent girls 

according to religion showed that the majority of them were Hindus120 (60%), 69(34.5%) 

were Muslims and 11(5.5%) were Sikhs or Buddhist. Majority of Adolescent girls162 (81%) 

belonged to nuclear family. Out of 200 Adolescent girls majority103 (51.5%) of them were 

involved in household work, 61(30.5%) were students. 

A very high (23%) non enrolment rate and (46%) school dropout rate was seen and only 31% 

adolescents were attending school.  Majority (91.5%) of girls belonged to class V of modified 

B. G. Prasad classification. 

 

Table 1:-Age wise Height, Weight and BMI of adolescent girls 

Age 

(completed 

years) 

Number Height(cms) Weight(Kg) BMI(Kg/m2) 

Mean SD Weight SD Mean SD 

10 35 132.5 3.99 25.17 3.14 14.27 1.25 

11 28 136.3 5.19 28.4 4.00 15.23 1.50 

12 15 140.5 5.69 32.6 7.23 16.47 2.72 

13 16 149.2 7.46 37.9 8.41 16.89 2.75 

14 16 150.3 5.47 38.3 5.82 16.95 2.58 

15 12 151.3 5.86 42.5 7.30 18.55 2.13 

16 19 154.8 3.29 44.7 7.92 18.6 3.34 

17 14 155.2 3.86 42.5 6.84 17.6 2.77 

18 35 154.1 4.52 42.9 6.21 18.0 2.55 

19 10 157.4 2.27 47.3 6.05 19.1 2.24 

 

Age wise mean height,weight and BMI of adolescent girls is presented in Table 1. 

The mean height of adolescent girls was found to increase as age increases however 

maximum difference of 8.7 cms was seen between 12 and 13 years. This could be due to 

growth spurt. 
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As a whole 45.5 % of adolescent girls were found ‘Underweight’ based on weight for age 

less than 5th percentile of NCHS standard ,prevalence of underweight was higher at 18 years. 

The number of underweight girls in late adolescence (excluding 19 years age group)was 

47(58.75%) and in early adolescence was 44(40%).  

Based on height for age less than 5th percentile of NCHS standard, prevalence of stunting as 

a whole was 25.5% with prevalence of 27.5% in late and of 26.3% in early adolescence. 

Overall prevalence of thinness (BMI <18.5 kg/m2) was 73.5%.The number of adolescent girls 

showing thinness were maximum , at 10 years of age {35(17.5%)} followed by 11 

years{27(13.5%)} and 18 years{21(10.5%)}. 

Age wise daily intake of energy, protein and iron was as shown below in Table 2. 

 

Table 2:Age wise daily intake of energy, proteins and iron as compared to RDA*7 

Age 

Group 

(completed 

years) 

 

Number 

Daily energy 

intake(Kcal) 

Daily protein 

intake(gm) 

Daily iron 

intake(mg) 

Mean SD Mean SD Mean SD 

10-12 78 741.4 183.5 17.96 5.9 11.9 5.29 

13-15 44 909 202.5 23.8 6.54 14.9 7.4 

16-18 68 913.3 236.4 22.3 7.45 13.7 5.31 

 

Table 3:Daily intake of kcal, Protein and iron as percentage of RDA*7 

RDA Percentage of RDA 

Kcal Protein Iron Kcal protein Iron 

1970 57 19 37.6 31.4 62.6 

2060 65 28 44.1 27.6 53.2 

2060 63 30 44.3 35.3 45.6 
*Recommended Daily Allowance as per ( I.C.M.R.Standards for Indian Adolescents) 

 

 

The daily intake of energy, protein and iron were far below the Recommended daily 

allowance for these nutrients by ICMR for Indian adolescent girls. 

Following table shows the number of adolescent girls having dietary intake less than 50% of 

RDA. 

A very high proportion of adolescent girls had Calories,Proteins and Iron intake less than50% 

of RDA 

The number of adolescent girls having mild anemia (Hb level between 10 to 11.9 gm%) were 

137(68.5%),whereas 61(30.5%) were having moderate anemia (Hb level between 7 to 9.9 

gm%).Girls with no anemia were 2 in number. However none of the adolescent girls had 

severe anemia. 

The proportion of non menstruating girls in the present study was 42.8%(83) and 

menstruating were 111(57.2%). 

Four girls were pregnant, 2 adolescent girls were non anemic ,hence excluded from the 

table:- 
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Table:4- Number of girls having dietary intake less than 50% of R.D.A. 

 

Age groups 

(Completed 

years) 

Daily dietary intake <50 Percentage of RDA 

Number(%) 

10-12 Kcal 72(36%) 

Protein 74(37%) 

Iron 24(12%) 

13-15 Kcal 33(16.5%) 

Protein 41(20.5%) 

Iron 21(10.5%) 

16-18 Kcal 45(22.5%) 

Protein 65(32.5%) 

Iron 45(22.5%) 

 

Table:5- Association of menarche status and distribution of Haemoglobin values. 

 

 

Menarche status 
Mild anemia 

Number(%) 

Moderate anemia 

Number(%) Total* 

Not menstruating 66 17 83 

48.5% 29.3% 42.8% 

Menstruating 70 41 111 

51.5% 70.7% 57.2% 

Total 136 58 194 

100.0% 100.0% 100.0% 

*Four girls were pregnant, adolescent girls were non anemic hence excluded. 
χ2=6.135,d.f.=1,p=0.013. 

 

 

Out of 136 adolescent girls having mild degree of anemia,70(51.5%) menstruating 

adolescent girls had mild degree of anemia and 66(48.5%) non menstruating adolescent girls 

had mild degree of anemia. 
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Graph:1- Haemoglobin percentage of adolescent girls according to menarche status 

 

 

The haemoglobin value curve for menstruating and non menstruating girls is superimposed 

which shows shift to the left for menstruating girls with lower mean values.The  Graph 1 

depicts that majority of not menstruating girls were having mild degree of anemia while 

majority of menstruating girls were having moderate degree of anemia. 

Out of 137 adolescent girls having mild anemia,majority- 77(56.2%) had daily iron intake in 

the range of 1-13.99 mg. However 44(32.1%) had daily iron intake in the range of 14- 19.99 

mg. 

Adolescent girls having moderate anemia were 61,majority-41(67.2%) had daily iron intake 

in the range of  1- 13.99 mg. 

The two adolescent girls with no anemia had daily iron intake more than 27 mg. 

There is positive correlation between iron intake and haemoglobin values. Most of the low 

values of Haemoglobin are associated with <20 mg/day iron intake. Most adolescents with 

iron intake >20 mg/day are in normal or mild anemia range (Graph 2) 
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Graph: 2- Scatter diagram: Correlation of Dietary Iron Intake and Haemoglobin percentage 

 

 

 
 

Correlation coefficient=0.317, correlation is significant at 0.01 level 

Variables such as family type, daily iron intake, personal hygiene, family size, menstruation, 

maritalstatus, pregnancy status,body mass index, height, mishry use, major daily activity 

were entered to find out multivariate association with moderate degree of anemia. 
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Table:6 - Logistic regression model to detect degree of anemia 

Variable B Sig. 95.0% CL 

Upper Lower 

Schooling status     

Attending School 1 _   

Not attending school 1.372 _ 1.207 12.8 

Family size     

1-5 members 0.186 0.666 0.527 2.7 

more than 5 1 _ _  

Family type     

Three generation 1 - 0  

Nuclear 19.93 0.999 0  

Joint 20.993 0.999 0  

Broken 21.314 0.999 0  

Menstruation status     

Menstruating -0.104 0.859 0.288 2.8 

Not menstruating 1 - -  

Pregnancy status     

Pregnant 2.024 0.021 1.36 42.0 

Not pregnant 1 -   

Personal hygiene     

0-4 -0.565 0.376 0.163 1.98 

5-8 -2.057 0.002 0.035 0.46 

>8 1 - -  

Misheri use     

Present 0.913 0.047 1.011 6.13 

Absent 1 - -  

Daily iron intake     

1-13.9 21.310 1.0 0  

14-19.9 20.7 1.0 0  

20-26.9 -1.662 - 0  

27->27 1 - -  

Height     

120-139.9 1 - -  

140-170 0.841 0.145 0.749 7.18 

Body Mass Index     

1-19.9 1 - -  

20-40 0.835 0.128 0.786 6.75 

Marital status     

Unmarried 1 - -  

Married -1.502 0.46 0.051 0.97 
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Table:7- Predictive Ability of Logistic Regression model 

 

Observed Severity 

of Anaemia 

Predicted Severity of Anaemia 

Mild anaemia Moderate anaemia Percentage 

Mild anaemia 97 40 70.8(Specificity) 

Moderate anaemia 16 45 73.8(Sensitivity) 

Overall percentage   71.7 

 

 

 

Amongst the variables in logistic regression modelwhich  revealedsignificant association 

with moderate degree of anemia  were major daily activity,age at first 

pregnancy,personalhygiene,mishery use . 

Using the above model for detection of degree of ofanemia using the listed variables the 

sensitivity was 73.8% and specificity was 70.8% and overall predictability of the model for 

detection of anemia in adolescent girl was 71.7%. 

Risk factors for moderate degree of anemia in adolescent girls could be identified as follows- 

1. School dropout 

2. Teenage pregnancy 

3. Girls with poor personal hygiene 

4. Mishri use 

Discussion 

Urban health centre caters to socially deprived population group belonging to lower 

socioeconomic section.  In the present study the prevalence of anemia has been 97% with 

mild anemia being 68.0%, moderate anemia being 29.0% and no girls with severe anemia. 

The prevalence of anemia in not menstruating girls has been 42.8% and 57.2% in 

menstruating girls. 

 NFHS-35,  has reported prevalence of anemia in the 15 to 19 year age group to be as 

follows,mildanemia (10-11.9)=39.1%, moderate anemia (7-9.9)=14.9%,severe 

anemia(<7)=1.7% and any anemia (<12)= 55.8%. 

Jolly R.et al,8 observed the prevalence of anemia has been 44.8% with severe anemia being 

2.1%, moderate 6.3% and mild anemia 36.5%. The prevalence of anemia has been 40.7% in 

premenarcheal girls as compared to 45.2% in post menarcheal girls.  

K.Anand et al,9 has reported the  prevalence of anemia the prevalence of anemia to be 51% 

in young girls(n=39)compared to 38.5% (n=39) in older girls                                                                                         

Sen.A. et al, 10 observed that considering severity of anemia, 32.6% girls to be mildly anemic 

(11-11.9),34.7% girls moderately anemic(7.1-10.9). no severely anemic girls. 

Verma.A. et al,11have observed that the overall  prevalence of mild,moderate and severe 

anemia have been 55.2%,26%, and 0.6%respectively. 

Agarwal et al,12 has observed  the prevalence of anaemia to be 46.6% in premenarcheal girls 

as compared to 48.4%in post menarcheal girls in urban slums of North East Delhi. 

J.Singh et al,13has reported that the mean Haemoglobin was 10 gm% ,56% girls have been 

anaemic of which 10.5% have moderate anaemia while 45.5% have been mildly anaemic. 
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In a study carried out by Srihari .G. et al,14the overall prevalence of anemia among children 

from Middle and high socio economic status ranged from 14% in the upper class in Punjab 

to 88% in Chennai 

In the present study 179(89.5%) adolescent girls have daily iron intake <20mg.Mean iron 

intake per day in the present study has been 13.6mg/day. 

Correlation coefficient for daily iron intake and haemoglobin level =0.317 , correlation has 

been significant at 0.01 level .There is positive correlation between iron intake and 

haemoglobin values .Most of the low values of Haemoglobin are associated with <20 mg 

daily iron intake .Most of adolescents with iron intake above 20 mg/day are in normal or 

mild anemia range.                 

In India poor bioavailability of the dietary iron has been observed due to presence of 

phytates in the vegetable food which hinder the iron absorption from intestine , coupled 

with low intake of haem iron derived from animal foods.              

Kaur .S. et al,15observed that with regards to daily iron intake 90% have daily Iron intake 

<20mg.Prevalence of anemia has been found to be 59.8%.Prevalence of  severe, ,moderate 

,mild anemia have been 0.6%,20.8%,38.4% respectively. 

In a study carried out by Sarma KVR et al 16 with data on iron intake has shown that mean 

iron intake has been lower (30-50% of RDA) than the daily requirements. 

 A very high proportion of anemia has been noted in the present study.Even though Karad is 

considered as an Urban population,it is a very small township.The area covered under 

U.H.T.C.is at one extreme of this town surrounded by hilly terrain and by farms in the 

vicinity.Population covered under U.H.T.C. belong to low socio economic status.Majority of 

the residents of the population of slum area walk barefooted and exposed to the risk of 

hookworm disease.One of the slum is being occupied on the funeral ground reserved for 

Muslim population having no facilities for safe disposal of excreta and safe water 

supply,open field defecation is common practice and personal hygiene of the population is 

very poor.Hense worm infestation including hookworm disease is very common. 

The other slum area in which Hindu residents are more are very poor and consume strayed 

food  given by neighbouring population. They reheat and consume it for making it safe for 

consumption destroying important nutrients in the process. 

Conclusion-Even today,girls are considered as unnecessary expense. Adolescent girl is the 

future mother and adolescence offers us the second and last opportunity to improve her 

nutritional status. More attention needs to be directed towards this age group to have 

healthy nation in future. It calls for urgent need to invest in girl child. 
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