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1. INTRODUCTION 

 

Anemia is the most common nutritional deficiency disorder worldwide. 

According to World Health Organization, anemia is a condition in which the 

haemoglobin (Hb) content of blood is lower than normal i.e. hemoglobin level is 

under 13 g/dL in men (>15 years old), under 12 g/dL in non-pregnant women (>15 

years old) and below 11 g/dL in pregnant women (WHO 2001). Anemia is associated 

with symptoms that include skin pallor, weakness, easy fatigability, paresthesia and 

reduced work capacity. Cheilosis, glossitis, loss of appetite and loss of gastrointestinal 

tone with accompanying symptoms of distress are seen in severe anemia (Robinson et 

al. 1991). 

It has been reported that 30 per cent of world‟s population is anemic due to 

iron deficiency (WHO 2013).  The prevalence is highest in preschool children i.e. 

47.4 per cent and lowest in men i.e. 12.7 per cent.  Pregnant women are also greatly 

affected with anemia with recorded percentage of 41.8. In India, more than half of 

women (55%) have anemia, including 39 per cent with mild anemia, 15 per cent with 

moderate anemia and 2 per cent with severe anemia (NFHS III 2005-06). Anemia is 

also a major health problem in Himachal Pradesh, especially among women and 

children. According to DLHS-IV (2012-13) report, 43 per cent women, 19 per cent 

men and 55 per cent children were recorded to be suffering from anemia.  

Iron deficiency anemia (IDA) is one of the common forms of anemia affecting 

millions of people in both developing and developed countries. There is substantial 

evidence that iron deficiency anemia in children is associated with decreased physical 

and mental development, impaired immune function and reduced capacity of 

leucocytes to kill microorganisms. World Health Organization lists IDA as one of 

“Top Ten Risk Factors” contributing to death.  

Preschool children, pregnant women, lactating mothers and adolescents are 

vulnerable groups of iron deficiency anemia (WHO 2009). Adolescence is a 

vulnerable period in human life cycle when nutritional requirements increase due to 

rapid growth spurt. Adolescence has been defined by World Health Organization as 
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“the life spanning the ages between 10-19 years”. It is a formative period of life when 

the maximum amount of physical, psychological and behavioral changes takes place. 

In adolescent girls, there is expansion of the lean body mass, total blood volume and 

onset of menstruation that creates a greater risk of iron deficiency (Jolley and Abel 

2000). Iron deficiency not only reduces work productivity but also accentuates the 

problem further during pregnancy because, they are just on threshold of marriage and 

motherhood (Gwatkin et al. 2003). Thus, nutritional pattern in these years has special 

significance.  

  The main reasons for iron deficiency anemia (IDA)  have been determined to 

be inadequate intake of iron, low bioavailability (1-6 per cent) of dietary iron from 

plant foods due to inhibitory factors (Narasinga et al. 1983), low levels of absorption 

enhancers in diet, repeated pregnancies, increased needs during growth and 

development among children and adolescents, parasitic infestations and chronic blood 

loss. Poverty compounds these factors through inadequate access to dietary diversity, 

safe water, knowledge and awareness about proper feeding practices. 

Strategies for improving anemia include supplementation, fortification and 

improvement in the diet. Therefore, it is essential that locally available materials 

which are inexpensive but highly nutritious be used as a vehicle to improve the 

nutritional status of adolescent girls. India is a country with diverse agro-climatic 

conditions which favors the cultivation and availability of wide array of foods. The 

diverse agro climatic conditions of India have blessed it with a wide variety of 

inexpensive foods rich in micro nutrients. Garden cress is one of them and considered 

as an important nutritional and medicinal plant in India since the Vedic era (between 

500‐1700 B.C.). 

Garden cress (Lepidium sativum) is an annual herb, belonging to Brassicaceae 

family, which is native to Egypt and Asia (Malleshi and Guo 2004). The best crop is 

obtained in the winter season (Wealth of India 1962). Garden cress is also known as 

Asalio or Chandrasur in local languages in India (Tiwari and Kulmi 2004). In India, it 

is mainly cultivated in UP, Rajasthan, Gujarat, Maharashtra and Madhya Pradesh 

(Kirtikar and Basu 2004). It is also cultivated in Himachal Pradesh but awareness 

regarding its health and nutritional benefits is very less and therefore, the crop is 

mainly raised as fodder crop for animals.  
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Garden cress seeds are brownish red in colour and oval in shape.  Garden cress 

is an important source of iron, folic acid, calcium, vitamin C, E and A. It is the richest 

source of iron containing 100mg of iron for 100g of seeds (Gopalan et al. 2009; 

Elizabeth and Poojara 2014).  Seeds contain 25 per cent protein, 14-24 per cent  

lipids, 33- 54 per cent carbohydrates and 8 per cent crude fiber (Arkroyd et al. 1960; 

Mathews et al. 1993). Garden cress bran can be used as a rich source of dietary fibre 

(Gokavi et al. 2004). Garden cress oil has natural antioxidants viz., tocopherols and 

carotenoids which protect the oil from rancidity (Diwakar et al. 2010).  

Garden cress has many health promoting properties. Garden cress helps to 

purify blood and stimulate appetite. It also helps to alleviate anemia due to its high 

iron content. The edible whole seeds can serve as raw material for functional foods 

(Patel et al. 2009; Sood et al. 2011). It helps to regulate menstrual cycle, increases 

milk production and secretion in lactating mothers and prevents post-partum 

complications. It is an effective medicine for general weakness in girls (Doke and 

Guha 2014). Garden cress seeds are largely used for the treatment of many diseases 

such as hypertension, renal diseases, gastrointestinal disorders like diarrhea and 

dysentery and asthma. Garden cress seed mucilage is used as a substitute for gum 

arabic and tragacanth (Patel et al. 1987).  Garden cress seeds are therefore packed 

with the power of nutrients which can combat malnutrition, anemia and other 

micronutrient deficiencies. So, the idea of incorporating this crop (seeds) into sweet 

and salty food preparations for supplementation also catches attention. 

India‟s experience with decades of iron supplementation programmes has been 

less satisfactory. The challenge, therefore, is to increase the intake, bioavailability and 

absorption of iron in the system. It is high time to prevent and control anemia through 

supplementation coupled with nutrition education (Gopalan 2014). Dietary 

intervention is a safer and more feasible solution to combat anemia. The intervention 

requires nutrition education to improve knowledge and practices that support positive 

health outcomes. Nutrition education therefore plays a vital role in improving 

knowledge leading to long-term beneficial health effects. Creating and improving 

knowledge of adolescents regarding nutrition and health aspects will help to improve 

their awareness and their future families‟ awareness too.  
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The present study on “Impact of dietary intervention on nutritional status of 

anemic adolescent girls of Kangra district (H.P.)” was planned with hypothesis that 

supplementation of adolescent‟s diet with iron rich foods will help in alleviating 

anemia in adolescent girls. Keeping in view the above perspectives and in light of 

available evidences, the present study has been undertaken with the proposed 

objectives. 

Objectives  

1. To assess the nutritional status of adolescent girls of Kangra district. 

2. To examine the prevalence of iron deficiency anemia in selected adolescent girls. 

3. To study the impact of nutritional intervention on health and nutritional status of 

anemic respondents. 
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2.  REVIEW OF LITERATURE 

 

A comprehensive review of literature is an essential part of any scientific 

investigation. The literature having direct and indirect bearing on different aspects of 

the study entitled “Impact of dietary intervention on nutritional status of anemic 

adolescent girls of Kangra district (H.P.)” is reviewed. A brief account of literature 

reviewed has been presented under the following heads: 

2.1  Prevalence of anemia  

2.1.1  Global prevalence of anemia 

2.1.2  Prevalence of anemia in India 

2.1.3  Prevalence of anemia in Himachal Pradesh 

2.2  Nutritional Status of adolescent girls 

2.2.1 Food and nutrient intake 

2.2.2  Anthropometric status of adolescent girls 

2.2.3    Hemoglobin assessment of adolescent girls 

2.2.4    Clinical assessment of adolescent girls 

2.3 Standardization and product development 

2.3.1 Nutritional composition of garden cress seeds 

2.3.2 Development of products and their sensory evaluation 

2.3.3  Nutritional evaluation of garden cress seeds and developed recipes 

2.4  Nutrition intervention for improved nutrition 

2.4.1  Nutritional knowledge, attitude and practice score 

2.4.2  Food and nutrition intake pattern 

2.4.3 Activity pattern 

2.4.4  Elemental iron and hemoglobin level 
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2.1  Prevalence of anemia  

2.1.1  Global prevalence of anemia 

WHO (2005) global database on anemia covering almost half of the world‟s 

population estimated the prevalence of anemia worldwide at level of 25 per cent. 

Although the prevalence of anemia was estimated at 9 per cent in countries with high 

development, in countries with low development, the prevalence was 43 per cent. In 

absolute numbers, anemia affects 1.62 billion people globally with about 293 million 

children of preschool age, 56 million pregnant women, and 468 million non-pregnant 

women were estimated to be anemic.  

Children and women of reproductive age are most at risk, with global anemia 

prevalence estimates of 47 per cent in children younger than 5 years, 42 per cent in 

pregnant women and 30 per cent in non-pregnant women aged 15–49 years. Africa 

and Asia account for more than 85 per cent of the absolute anemia burden in high-risk 

groups and India is the worst hit (WHO 2005).  

According to Cooper (2007) poor dietary iron intake and iron deficiency exist 

in Canada, particularly in women of reproductive age. He suggested that the 

prevalence of inadequate iron intakes (and low intakes of absorbable iron) among 

women under 50 years of age is over 10 per cent, which may reflect poor iron status. 

Teenage girls are at risk for low iron stores because of the adolescent growth spurt 

and the onset of menstruation, those who were vegetarian are at even greater risk. 

Abdelrahim et al. (2009) conducted a cross-sectional study to investigate the 

prevalence of iron deficiency anemia amongst adolescent school girls in New Halfa, 

Eastern Sudan. Out of 187 adolescent schoolgirls investigated, 181 (96.8%) had 

anemia and of which 21 per cent had mild anemia; 66.81 per cent moderate anemia, 

and 12.1 per cent had severe anemia.  

Iron deficiency anemia is widely prevalent all over the world affecting about 

700 to 800 million people in less developed countries and 60 to 70 million in 

developed countries (Sabah et al. 2010).  

   Ayoya et al. (2010) revealed that the prevalence of anemia among pregnant 

and non-pregnant women is higher in all countries. Several factors contribute either 
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alone or jointly to the high rates of maternal anemia. These include widespread 

nutritional deficiencies, high incidence of infectious diseases, low access to and poor 

quality of health services, low literacy rates, ineffective design, implementation and 

evaluation of anemia control programmes and poverty. 

Al-Sayes et al. (2011) determined the prevalence of iron deficiency and iron 

deficiency anemia among apparently healthy Saudi young female university students 

studying at King Abdulaziz University in Jeddah. Three hundred ten blood samples 

were collected from the students. Their age ranged between 18 and 23 years and it 

was found that 25.9 per cent of students had deficient iron stores and 23.9 per cent of 

students had iron deficiency anemia. 

Ramzi et al. (2011) analyzed anemia and iron deficiency in adolescent school 

girls in Kavar Urban Area of Southern Iran. Twenty-one cases of non-anemia (5.8%), 

31 (8.5%) of anemia and 61.7 per cent cases of iron deficiency anemia were reported. 

Most of the anemic girls (85.7%) had mild anemia. Age and BMI had a statistically 

significant relationship with hemoglobin. Only parasitic infestation in the last three 

months had more risk of anemia than those without this history.  

Adolescent age group is more susceptible to iron deficiency anemia because of 

their rapid growth and associated higher iron requirement. On account of the practice 

of early marriages and potential exposure to a greater risk of morbidity and mortality, 

adolescent girls constitute a vulnerable group. Adolescents constitute about 20 per 

cent population in South - East Asian Countries. In all South - East Asian Countries, 

except Thailand, more than a quarter of girls are anemic, though there is a great 

disparity within the region. Irrespective of severity of anemia, prevalence among 

adolescent girls ranged between 17 to 90 per cent within the region. The National data 

from India, Nepal and Myanmar also showed that adolescent anemia was prevalent as 

moderate to severe leading to a public health problem (WHO 2011). 

The investigation of Oliveira et al. (2013) on a global basis estimated that 2 

billion people are iron deficient and/or anemic with small children and women of 

childbearing age most likely to be the ones affected. They emphasized that iron salts 

which are low-priced, water soluble, effective, easily and locally prepared should be 

known and accepted as a rational, practical and effective locally community 

preventive solution for iron anemia, which is still a great problem of developing and 

underdeveloped countries of the world. 
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2.1.2 Prevalence of anemia in India 

Nutritional anemia is a major public health problem in India and is primarily 

due to iron deficiency. The National Family Health Survey (NFHS-III 2005-06) data 

suggests that anemia is widely prevalent among all age groups, and is particularly 

high among the most vulnerable – nearly 58 per cent among pregnant women, 50 per 

cent among non-pregnant and non-lactating women, 56 per cent among adolescent 

girls (15–19 years), 30 per cent among adolescent boys and around 80 per cent among 

children under 3 years of age. 

The prevalence of anemia among the vulnerable groups is alarmingly high as 

per the reports of NFHS-III (2005-06) and the National Nutrition Monitoring Bureau 

Survey (NNMB 2006).  

Data from National Nutrition Monitoring Bureau (NNMB 2002), Indian 

Council of Medical Research (ICMR 2004) and District Level Household Survey 

(DLHS-III 2008-09) have shown that prevalence of anemia is very high (ranging 

between 80->90%) in preschool children, pregnant and lactating women and 

adolescent girls. Low birth weight infants, young children and women of childbearing 

age are particularly at risk of anemia. That way, anemia that begins in childhood, 

worsens during adolescence in girls and gets aggravated during pregnancy. 

DLHS-II (2002-04) reported as prevalence of anemia in adolescent girls (10-

19 years) in different states whereby, 49 per cent and 27 per cent of adolescent girls 

were moderately and severely anemic. The state of Chattisgarh had the highest 

percentage of adolescent girls who were either moderately or severely anemic (88%) 

followed by Haryana (86%). In the states of Andhra Pradesh, Bihar, Delhi, Gujarat, 

Himachal Pradesh, Jharkhand, Madhya Pradesh, Maharashtra, Orissa, Punjab, Uttar 

Pradesh and West Bengal, the combined prevalence of either moderate or severe 

anemia among adolescent girls was in the range of 70-80 per cent. The states where 

this percentage was between 50-70 per cent included Karnataka, Tamil Nadu, 

Uttaranchal, Arunachal Pradesh, Tripura and Nagaland. In the rest of the states in 

India, the percentage of adolescent girls who were either moderately or severely 

anemic was less than 50 per cent. Among them, the low percentages in Jammu and 

Kashmir (26%) and Kerala (32 %) are noteworthy.  
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Punjab is known as a prosperous state of India but the status of anemia among 

young girls and women is alarming. 70.57 per cent young girls of Amritsar, Punjab 

were observed as anemic (Sidhu et al. 2005).  

Mehnaz et al. (2006) reported that a very high overall prevalence of iron 

deficiency anemia (98.87%) was found to be in urban area of Aligarh. The level of 

anemia was categorized as 14.8 per cent with mild, 72 per cent with moderate and 13 

per cent with severity.  

Gupta et al. (2007) conducted a study on prevalence of anemia among female 

adolescents (11-17 years) of different income ranges and studying in government and 

public educational institutions in District Kurukshetra (Haryana). Anemia was highly 

prevalent in the subjects of early adolescence as compared to late adolescence period. 

Maximum subjects in both early and late adolescence period were suffering from 

moderate (58.08 %) followed by mild anemia (33.85 %) and minimum (5.77 %) with 

severe anemia.  

Srimani et al. (2008) did a comparative as well as correlational study on the 

prevalence of anemia among rural and urban school going adolescent girls (16 to 18 

years). Non-probability convenience sampling technique was used to obtain 96 

samples from class X and 48 each from rural and urban schools. Prevalence of anemia 

in 56 per cent adolescent girls was identified. Rural prevalence was high (81%) than 

urban prevalence (31%). 

  Mehta (2009) reported that 1.5 crore women in India are suffering from 

anemia. Every year 50 lakh women death occur due to anemia. 82 per cent of 6-20 

years of school and college girls are suffering from anemia. 93 per cent of women and 

girls are suffering from anemia from lower income group in India. 

Anemia is more commonly prevalent among adolescents, preschool children, 

pregnant and lactating mothers. Micronutrient deficiency, especially iron deficiency 

in adolescent girls can seriously affect their health. 8 per cent of adolescent girls of 

10-19 years of age were suffering from iron deficiency anemia as reported by Avashia 

(2010). 
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A study on prevalence of iron deficiency anemia (IDA) was assessed by 

Ajgonkar et al. (2010) among adolescent girls (11-21 years) residing in urban slum 

areas of Dharavi, Mumbai. The study was carried out in the 100 adolescent girls (11-

21 years) who were the beneficiaries of ICDS and Kishori project from slum areas of 

Dharavi, Mumbai using purposive sampling technique.  The prevalence of IDA was 

found to be 50 per cent, despite majority of the subjects (42%) being non-vegetarians.  

Siddharam et al. (2011) conducted a cross-sectional survey in selected 

Anganwadi centers of rural area of Hassan district. 314 adolescent girls (10-19 years) 

were included in the study. It was seen that among the 45.2 per cent of anemic 

adolescent girls, 40.1 per cent had mild anemia, 54.92 per cent had moderate anemia 

and 4.92 per cent had severe anemia.  

Premlatha et al. (2012) conducted a study to estimate prevalence of iron 

deficiency anemia among adolescent schoolgirls in the age group of 13-17 years in 

Chennai and to study the associated factors. A cross-sectional survey was carried out 

among 400 selected school students and the prevalence of anemia was found to be 

78.75 per cent. 

Koushik et al. (2014) assessed the prevalence and the severity of the anemia in 

150 adolescent girls of Guntur, Andhra Pradesh, India. The prevalence of anemia was 

77.33 per cent (with that of severe anemia being 12.06 % that of moderate anemia 

being 50.86 % and that of mild anemia being 37.06 %) majority of the girls had the 

moderate anemia. 

Devi et al. (2015) determine the prevalence of anemia among school going 

320 adolescent girls of Government Secondary Schools of District Rohtak (Haryana). 

The overall prevalence came out to be 73 per cent among study subjects. On the basis 

of severity, nearly half of subjects (54%) were found with mild anemia, 18 per cent of 

girls had moderate anemia while 1 per cent girls were severely anemic. 

Anemia affects the overall nutritional status of adolescent females. A study 

undertaken by Dhokar and Ray (2016) to determine the prevalence of anemia among 

adolescent girls studying in urban and rural schools of Pune city. Results showed that 

56 per cent of the adolescent girls from urban schools were suffering from anemia; 26 

per cent were suffering from moderate anemia, 25.3 per cent from mild anemia and 
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4.7 per cent from severe anemia. 63 per cent of adolescent girls from rural schools 

were suffering from anemia. Out of which, 33.3 per cent were suffering from mild 

anemia, 24.7 per cent from moderate anemia and 4.7 per cent from severe anemia. 

The overall prevalence of anemia among adolescent girls from urban and rural 

schools was 59.5 per cent.  

2.1.3  Prevalence of anemia in Himachal Pradesh 

Sharma (1993) worked on respondents residing in six blocks of Kangra district 

namely Rait, Baijnath, Bhawarna, Panchrukhi , Nagrota and Lambagaon studied their 

food consumption pattern and anthropometric measurement. The data stated that 

selected respondents had poor eating habits and unsatisfactory anthropometric results. 

NFHS-III (2005-06)  Himachal Pradesh report on anemia stated that anemia is 

a major health problem in Himachal Pradesh, especially among women and children. 

Among children between the ages of 6 and 59 months, more than half (55%) were 

assessed as anemic. This includes 26 per cent who were mildly anemic, 27 per cent 

who were moderately anemic, and 2 per cent who suffered from severe anemia. Girls 

were slightly more likely to have anemia than boys. Over two-fifths of women in 

Himachal Pradesh had anemia, including 32 per cent with mild anemia, 11 per cent 

with moderate anemia, and 1 per cent with severe anemia. Anemia was particularly 

high among rural women, and women belonging to other backward classes. The 

prevalence of anemia declined among children aged 6-35 months over the past seven 

years from 70 per cent in NFHS-II to 62 per cent in NFHS-III.  

Agarwal et al. (2006) did a parallel investigation to study of NFHS-II who 

reported a reduction in prevalence of anemia. The objective was to assess whether the 

reduction was due to health and nutrition inputs or due to a different method for 

haemoglobin estimation. They selected seven states (Himachal Pradesh and Haryana 

in North; Assam and Orissa in East; Kerala and Tamil Nadu in South and Madhya 

Pradesh in Central India) and used the same districts and villages studied in the 

NFHS-II. The results showed that prevalence as well as severity of anemia was 

significantly higher in their study as compared to the NFHS-II study data. The 

difference could be due to haemocue method, which gives higher haemoglobin 

values. The data reported the state of Himachal Pradesh with anemia prevalence rate 

of 68.1 and 65.8 per cent in periods of pregnancy and lactation respectively.  
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DLHS-IV (2012-13) state fact sheet data of Himachal Pradesh revealed that in 

children (6-59 months) total prevalence of anemia was 58.6 per cent in which 60.4 per 

cent rural and 45.9 per cent urban children were involved. The prevalence of severe 

anemia in same age group was 14.1 per cent. Children (6-14 years) were reported to 

have anemia of 45.3 per cent with 60.4 per cent and 45.9 per cent distribution in rural 

and urban children respectively. Adolescent girls (15-19 years) were reported to have 

total anemia of 45.0 per cent with distribution of 46.1 per cent for rural and 35.7 per 

cent for urban adolescent girls. The prevalence of severe anemia among adolescent 

girls was 8.5 per cent.  

Bhardwaj et al. (2013) found that the deficiency of both folic acid and vitamin 

B12 decreased the level of hemoglobin and increase the level of 5-MTFH and 

homacysteine. Thus deficiency of both folate and vitamin B12 caused anemia in 

females. Vitamin B12 may be one of the prominent reason for recurrent anemia in 

females of Himachal Pradesh.  

Bhardwaj et al. (2013) assessed prevalence of iron, folic acid, and vitamin B12 

deficiency among adolescent males and females in this northern Himalayan state in 

India. The total 885 adolescents (11 to 19 years) were surveyed from 30-cluster 

villages from two community development blocks of Himachal Pradesh. Serum 

ferritin, folic acid, and vitamin B12 were estimated among randomly selected 100 male 

and 100 female adolescents. The results of assessment showed that anemia was 

prevalent among 87.2 per cent males and 96.7 per cent females. A mild form of 

anemia was observed to be the most common (53.9%) form followed by moderate 

(29.7%) anemia. Strikingly, it was found that all the adolescents were deficient in 

vitamin B12 and none of the adolescents was observed to be deficient in folic acid.  

The food and nutrition intakes are positively correlated with Hb level of girl 

students. A study by Kumar (2015) was designed to examine the prevalence of 

anemia among girl students of Abhilashi College, Distt Mandi Himachal Pradesh. 

Hemoglobin (Hb) level of 87 girl students was determined. Prevalence of anemia was 

detected to have been quite high at 55 per cent. 53.6 per cent of girls in age group 20-

25 years, 42.85 per cent in 25-35 years and 66.6 per cent having age more than 35 

years were detected to be anemic. 
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2.2  Nutritional status of adolescent girls 

2.2.1 Food and nutrient intake 

Templeton (2005) examined the effects of school‟s physical environment on 

nutrition of students which showed that the availability of snack foods and soft drinks 

i.e. carbonated drinks such as cola at school have a significant impact on overall child 

nutrition. The frequencies of consumption of meat (11.8 vs 4.5), vegetables (9.5 vs 

3.9), cereals (16.5 vs 11.9), milk products (5.74 vs 0.8) and junk food (24.2 vs 8.7) 

was significantly higher in urban than in rural adolescents. The frequency of in-

between meals was higher in urban than in rural adolescents (4.9 vs 0.9, respectively).   

Rao et al. (2006) concluded that the average intake of cereals and millets among 

tribal adolescents was lower than in rural adolescents, except for 16-18 years age group. 

The intake of qualitative foods such as pulses, milk and milk products, oils and fats and 

sugar and jaggery was lower among tribal adolescents of all age groups. However, the 

average intake of green leafy vegetables was relatively higher among the tribal 

adolescents compared to their rural counterparts, while that of other vegetables were 

similar. The consumption of milk and milk products among tribes was grossly 

inadequate. The average intake of all the nutrients by adolescent boys and girls of the 

tribes was below the RDA in all the age groups. The extent of deficit in the intake of 

micronutrients such as vitamin A (80-85%), iron (70-80%),  folic acid (50-55%) and 

riboflavin (40-50%) was relatively more, compared to that of energy (10-40%) and 

protein (20-30%). Compared to their rural counterparts, the intake of all nutrients except 

for vitamin A and vitamin C were lower. 

Promotion of healthy eating habits and education about junk foods needs be 

strengthened as per the study of Kumar et al. (2006). They found that samosa, a deep 

fried Indian snack was the most preferred (99.2%) fast food item and pizza (22.8%) 

came out to the least preferred item, despite heavy doses of advertisement in favour of 

pizza. Chaat also came out to be the most common fast food item preferred by 99.2 

per cent respondents. Change of routine was the most common reason for consuming 

fast food given by 68.3 per cent respondents. The majority of the respondents (73.2%) 

were occasional consumers of fast food.  
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A similar study was conducted by Rao et al. (2007) among urban adolescents 

in Hyderabad and reported that about 51 per cent of the adolescents consumed instant 

foods 3-4 times a week, nearly 68 per cent reported daily consumption of bakery 

items and 48 per cent of them consumed aerated drinks 1-2 times a week.  

Pande et al. (2008) studied the correlation between iron-deficiency anemia and 

changing dietary behaviors among adolescent girls in Maharashtra. Around 58 per 

cent of the subjects were anemic (Hb < 12 g/dl), 1.3 per cent severely anemic (Hb < 7 

gm/dl) and 40 per cent of them were eating two or fewer meals daily. Logistic 

regression of baseline data showed that anemia was significantly more likely among 

girls who ate two or fewer meals in a day, had been sick in the past year and 

consumed few iron rich foods.  

The knowledge and practice of school going adolescents regarding diet and 

nutrition was assessed by Puri et al. (2008) who reported that a large number of 

government (63.3%) and private (53.2%) school students were not bringing tiffins in 

the schools. Most common food items consumed by adolescents in canteens were 

hotdog (42.9%), cold drink (11.6%), samosas (37.3%) and patties (16.3%). Nearly 

one fifth of adolescent students liked to eat from the vendors outside the school and 

11.6 per cent of adolescents did not take lunch at home. Half of the adolescents 

usually visit restaurants/eating joints after school hours.  Among the junk food items, 

samosa (42.4%), tikki/chat (39.7%), noodles (25.4%), burger (24.5%) and pizza 

(23.3%) were preferred most by the adolescents. 

Ahmad et al. (2009) assessed the nutritional status of adolescents in Islamabad 

city and revealed that three main meals were taken by adolescents per day. 79.51 per 

cent took breakfast regularly all days of the week and had an excellent bearing on 

their nutritional status. 82.8 per cent took lunch regularly in the days of week and 

enjoyed better nutritional status.  Dinner was the main meal of day and 83.8 per cent 

dined regularly. Junk food consumption was quite high, as 95.4 per cent consumed 

these regularly. 

Ignorance about micronutrients and protective foods in adolescents and was 

prevalent as per the investigation done by Hejazi and Mazloom (2009). Results of the 

study showed that soft drink consumption was high among the subjects with an 
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average of 360 ml/day. Consumption of fat (37 % energy, 566 Kcal with 12 % 

saturated fat; 183 Kcal) was high as compared to recommended 20-35 per cent of 

calories (306-535 Kcal) from fat and less than 10 per cent of calories (153 Kcal) from 

saturated fat. Fruit and vegetable intakes were low (1.82 serving per day, 109.2 Kcal 

and 1.45 servings per day, 36.25 Kcal respectively); 5-9 servings of fruit is 

recommended according to the United States Department of Agriculture Food Guide 

Pyramid. Furthermore, the youth consumed 1 serving of whole grains (30 g), 11.6 g 

fibre and 180 ml of milk per day. 

Leal et al. (2010) observed that most adolescents have all three main meals: 

breakfast (79%), lunch (93%) and supper (94%). As for snacks, 42 per cent had a 

morning snack, 78 per cent had an afternoon snack, and 16 per cent had an evening 

snack. 21 per cent of the adolescents did not have breakfast. Regarding the other two 

main meals, the study verified that 7 per cent of the adolescents did not have lunch, 

and 6 per cent did not have supper. The most common replacements for a meal were 

milk, chocolate milk, french bread, margarine, and soft drinks. 

Olumakaiye et al. (2010) studied association between nutritional status of 

adolescents and food consumption pattern and elucidated that 66.1 per cent of 

adolescents ate three meals daily; this percentage was higher among rural (75.4%) 

than urban (61.4%) children. About 33.0 per cent consumed snacks daily but to a 

varying degree, which was higher among urban than rural adolescents. 

Bharmoria (2011) studied the nutritional status of 120 elderly residents of 

Baijnath and Panchrukhi blocks of Kangra. From the collected information it was 

found that dietary and nutrient intake of selected respondents were less than 

recommended intake.  

2.2.2  Anthropometric status of adolescent girls 

Chaudhary and Mishra (2003) assessed nutritional status of adolescent girls in 

rural area of Varanasi and examined anthropometric measurements of weight, height 

and mid arm circumference (MAC) and hemoglobin.  Two-third of studied subjects 

were undernourished (BMI < 18.5 kg/m
2
) and nearly one-third experiencing chronic 

energy deficiency grade-III (BMI < 16 kg/m
2
). Nearly one third girls were anemic 

(Hb < 12 g/dl); anemia was significantly more in non-menstruating girls and subjects 

not using footwear during defecation. 

http://www.jneb.org/article/S1499-4046(08)00886-5/abstract
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Deepa et al. (2004) conducted a study on the seasonal variations in 

anthropometric measurements of adolescent girls. The anthropometric measurements 

recorded were higher during winter than summer and rainy season. The girls 

irrespective of locality were taller and heavier (149.32 cm and 36.2 kg) during winter 

compared to rainy (148.21 cm and 35.45 kg) and summer (148.02 cm and 34.90 kg). 

However, these differences were statistically not significant. Similarly, irrespective of 

age and locality, the waist and hip circumferences were higher during winter (56.84 

and 72.76 cm, respectively) than rainy (56.71 and 72.42 cm, respectively) and 

summer (56.46 and 72.39 cm). 

Shekhar (2005) conducted a study on iron status of adolescent girls and its 

effect on physical fitness. The age of selected subjects was 17-18 years of age. The 

mean height was found to be 156.6 cm, and mean weight was 51.5 kg. The mean BMI 

of the subjects ranged from 16.8 to 20.8.  

A study conducted by Deshmukh et al. (2006) on nutritional status of 

adolescents in rural Wardha showed that 53.8 per cent of the adolescents were thin, 44 

per cent were normal and 2.2 per cent were over weight. 

Anthropometry reflects, both health and nutritional status and predicts 

performance, health and survival. Zanvar et al. (2007) compared 500 adolescents (13-

18 years) from urban, rural and tribal areas of Marathwada region and found that 

urban adolescent girls had better height (152.26 ± 8.6 cm) than rural and tribal 

counterparts (150.19 ± 7.11, 145.51 ± 9.38 cm respectively). A similar trend was 

observed in weight and body mass index, which ranged from 35.61 ± 3.41 to 42.79 ± 

5.02 kg and 16.76 ± 2.31 to 18.18 ± 2.00 kg/m
2 

respectively. 

A study conducted by Kowsalya et al. (2008) on the iron nutrition of 100 

adolescents (13-18 years) in Manipur found that the mean height and weight of the 

selected adolescent girls were below the standard value. 

Gharib and Rasheed (2009) conducted a study on the anthropometric status of 

school children (6-18 years) enrolled in the primary, intermediate and secondary 

government schools in populated regions of Bahrain. The sample size included 2594 

students (1326 girls and 1268 boys). Compared to WHO reference standards, the 

median height of Bahraini children and adolescents in the age range of 6 to 18 years 
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was close to the 25th percentile or lower, while the median BMI during adolescent 

years was comparable in boys but higher than WHO standards in girls, reaching the 

75th percentile. The cut-off values of BMI for overweight/obesity status (85th and 95th 

percentile) were higher by 3-6 kg/m
 2
 compared to WHO standards.  

Silva et al. (2010) assessed the nutritional status of Caboclo adolescents living 

in two areas of the Amazon Basin. Two cross-sectional studies, the first in the dry and 

the second in the wet season, was carried out in two Amazonian ecosystems: the 

forest and black water ecosystem, and the flood plain and white water ecosystem. 

Measurements of weight, stature, arm circumference and triceps, subscapular and 

suprailiac skinfolds were performed on 247 adolescents (10–19 years). During the wet 

season, the prevalence of overweight among girls was higher in the forest (42%) than 

in the floodplain (9%). Longitudinal linear regression models showed that the arm 

circumference measurement was influenced both by seasonality and location, 

revealing that the increment between dry and wet seasons was less pronounced in the 

floodplain. 

2.2.3 Haemoglobin level of adolescent girls 

Haemoglobin assessment is an indicator of iron status in individuals. By 

analyzing the level of haemoglobin in blood, one can diagnose whether the individual 

is anemic or not. The haemoglobin content of the normal adolescent girls is 12 and 

more than 12 g/dl is categorized as non-anemic and haemoglobin level less than 12 

g/dl are anemic based on the cut-off points given by WHO (2005). 

Leela and Priya (2002) studied iron status and morbidity pattern among 120 

school children in Coimbatore. The results revealed that mean haemoglobin level was 

12.5, 11.03 and 9.17 g/dl for the non-anemic, mild and moderate anemic respectively. 

Gowarikar et al. (2002) reported that the mean haemoglobin was 9.80 g/dl and 

overall prevalence of anemic was 96.5 per cent in 459 girls of 10-18 years of age in 

Ujjain. 

Shekhar (2005) undertook a study on iron status of 150 adolescent girls to 

evaluate their physical fitness. Haemoglobin level estimation showed that 45 per cent 

of girls were non anemic (<12 g/dl), 12.6 and 46 per cent were found to be moderately 

and mildly anemic respectively. None of them were severely anemic. 
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A study conducted by Kaur et al. (2006) on 630 adolescent girls (13-16 years) 

in four villages of Sevagram, revealed that prevalence of severe, moderate and mild 

anemia was 0.6 per cent (<7 g/dl), 20.8 per cent (7-10 g/dl) and 38.4 per cent (10-12 

g/dl) respectively. 

An early intervention of dietary supplements brings the haemoglobin level in 

the normal range. Suguna and Nymisha (2016) assessed prevalence of anemia in 

adolescent girls of Khammam district and reported that average haemoglobin level in 

the study was 11.62±2.85 g per cent. The number of adolescent girls having mild 

anemia (Hb level between 10 to 11.9 g%) was 244 (81.3%), whereas 39(13%) were 

having moderate anemia (Hb level between 7 to 9.9 g%), whereas  girls with severe 

anemia were 4 (1.33%) in number. However, 13(4.33%) adolescent girls had no 

reporting of anemia.  

Prevalence of anemia among adolescent girls was assessed by Gupta et al. 

(2017) in rural population of Rajnandgaon, Chhattisgarh, India. The prevalence of 

anemia among adolescent girls was found as 76.29 per cent. Out of 232 anemic girls, 

118 girls were suffering from mild degree of anemia and 58 girls were having 

moderate degree of anemia and only one girl was found severely anemic. 

2.2.4  Clinical assessment 

Clinical examination has always been and remains an important practical 

method for assessing the nutritional status of a community (Jelliffe, 1966). 

IIHFW (2001) conducted a study on prevention and control of anemia in rural 

adolescent girls. Signs and symptoms of anemia like pallor (eyes, tongue and nails), 

fatigue, breathlessness, poor appetite and lack of concentration in studies were 

reported by 12.5 per cent, 14 per cent, 9.2 per cent, 26.5 per cent and 86 per cent of 

girls respectively. 

Clinical signs and ill effects of anemia are common. A clinical examination 

was conducted by Kumari and Singh (2003) on 100 scheduled caste adolescents from 

deprived section of society in Pusa. Clinical symptoms were more prominent among 

females than males. This might have been due to better nutritional status of males as 

compared to female adolescents. 
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Deepa et al. (2004) reported the prevalence of symptoms of anemia in 

adolescent girls during different seasons. The fatigue was the common symptom 

among both rural (70.0%) and urban (75%) adolescent subjects in all the three seasons 

studied and none of the rural subjects experienced lethargy during any of the seasons. 

A higher percentage of urban subjects experienced anemia symptoms like giddiness 

(40.0%), anorexia (40.0%), pale nails (15.0%) and lethargy (5.0%) as against 2.5, 

10.0, 5.0 and 0.0 per cent in rural subjects during all the three seasons. 

Devi and Uma (2005) studied the clinical symptoms of anemia in 100-

adolescent girls (14-16 years) from Sri Avinashilingam Higher Secondary School for 

girls in Coimbatore. The results revealed that almost all the signs of iron deficiency 

anemia were observed and none of them was affected by koilonychia and poor 

stamina.  

Kumar et al. (2006) did clinical examination of 80 adolescent girls from 

Allahabad and observed various signs and symptoms of anemia among adolescents 

like breathlessness, tiredness and pale nails. 

To assess the impact of iron, vitamin A and vitamin C supplementation on 

anaemic adolescent girls, clinical examination was carried out by Swarnalata and 

Yegmmai (2006) on 100 school adolescents girls (13-15 years) of Coimbatore. 

Prevalence of pale conjunctiva was greater (60%) in both experimental and control 

groups. After supplementation of iron, vitamin A and vitamin C, there was 

remarkable reduction observed in experimental group, while in control group, 

prevalence of pale conjunctive was greater. 

The low frequency intake of green leafy vegetables showed prominent clinical 

symptoms among adolescent girls. Sajjan (2008) reviewed consumption pattern of 

green leafy vegetables and impact of nutrition education on haemoglobin status of 

rural adolescent girls from the transitional and dry zone of Dharwad. When dry zone 

was considered, majority of the subjects had fatigue and paleness (28% each), 

followed by giddiness and breathlessness (6.66 and 3.33% respectively), while 34 per 

cent of the girls were free of symptoms. About 23 per cent of subjects in transitional 

zone had fatigue followed by giddiness (8.00%), paleness (6.66%) and 4.66 per cent 

of the subjects had breathlessness, 57.33 per cent of the subjects had no clinical 

symptoms. 



20 
 

 

2
0

 

  The most common symptoms of anemic women are weakness, fatigue, 

breathlessness, palour and palpitations. In severe conditions, it is associated with 

fainting, dizziness and sometimes even heart attack, and the patient may experience 

circulation disturbances (WHO 2011). 

2.3  Standardization and product development 

2.3.1 Nutritional composition of garden cress seeds 

Garden cress is commonly referred to as chandrashoor in local Indian 

language. In India, it is mainly cultivated in Uttar Pradesh, Rajasthan, Gujarat, 

Maharashtra and Madhya Pradesh (Kirtikar and Basu 2004).  

Garden cress is an annual herb which is native to Egypt and Asian but is 

widely cultivated in hot temperate climates throughout the world for various culinary 

and medical uses (Malleshi and Guo 2004). 

The health benefits of garden cress seeds have been recognized for decades 

now. It is an important source of iron, folic acid, calcium, vitamin C, E and A. It is the 

richest source of iron containing 100mg of iron for 100g of seeds (Elizabeth and 

Poojara 2014; Gopalan et al. 2010). 

Garden cress seed (Lepidium sativum Linn) is categorized under nuts and oil 

seeds by ICMR. Nutritive value of the seeds show protein 25.5g, fat 24.5g, 

carbohydrate 33.0g, calcium 377 mg, phosphorous 723 mg, iron 100 mg, fibre 7.6g, 

carotene 27 mg, thiamine 0.59 mg, riboflavin 0.61mg, niacin 14.3 mg per 100g of 

weight (Gopalan et al. 2010). 

Garden cress seeds also provide good amount of carbohydrates, calories and 

protein containing 33g, 454 kcals and 25.3g respectively and contain good amounts of 

PUFA. Garden cress seeds are loaded not just with protein, but also linoleic and 

arachidic fatty acids. Since they contain phytochemicals that resemble estrogen to 

some extent, intake of these seeds helps to regulate menstruation and stimulate milk 

production in lactating mothers. Garden cress seeds have the ability to speed up the 

metabolism and increase thermogenesis (Gupta and Singhal 2011). Studies by the 

authors showed that supplementation of seeds for 1-2 months increased hemoglobin 

levels of the subjects. Garden cress seeds are used for treating patients suffering from 
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iron deficiency anemia. It is one of the richest vegetarian sources of iron with good 

bioavailability. 100g of garden cress seeds provides 100mg of iron. Consumption of 

up to 2 tsp or 10 g of soaked garden cress seeds along with vitamin C helps to boost 

the hemoglobin level over time. Incorporation of garden cress seed in foods has 

shown marked increased in the iron and protein content also (Nathiya and Nora, 

2014).  

Agarwal and Sharma (2013) studied garden cress seeds and quantitatively 

analyzed whole, husk removed, husk, roasted and microwave processed forms for 

proximate principles. Their results reported that moisture content was highest in 

husked garden cress seeds powder i.e.  6.01 per cent, protein and fat content was 

highest in husk removed garden cress seeds powder i.e. 27.61 per cent and 25 per cent 

respectively. Ash in value of 6.50 per cent and total carbohydrates of 38.11 per cent 

were found highest in micro waved processed garden cress seeds powder while fibre 

in value of 15.11 per cent found highest in roasted garden cress seeds powder. The 

total iron content of 127.10 mg/100g in roasted garden cress seeds followed by husk 

removed (121.46 mg/100g), microwaved (117.65 mg/100g), whole (112.66 mg/100g) 

and husked seeds (73.03 mg/100g). 

2.3.2 Development of products and their sensory evaluation  

(i)  Ladoo 

Sood et al. (2002) who supplemented iron rich ladoo using locally available 

foods like jaggery, processed rice flakes, garden cress seeds and amaranth seeds (45: 

40: 10: 5) and was liked very much by school going children aged 7-9 years.  

Supplementation of garden cress seeds incorporated ladoo have shown 

improvement in the haemoglobin level and clinical signs and symptoms of the 

selected moderately anemic adolescent girls. Garden cress seeds have shown to boost 

milk production in nursing mothers. Often they are advised to have garden cress seed 

kheer or the aliv laddoo.  Because of its high iron and protein content, it is often given 

post-partum to lactating mothers (Angel and Devi 2015). 
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Kaur and Sharma (2015) worked on enrichment of traditional Indian food 

preparations namely atta besan ladoo, shakarpara, chikki, mathri and matrey with 

roasted garden cress seeds. In atta besan ladoo, the most acceptable level of 

incorporation of garden cress seed was 10 per cent and the mean scores for overall 

acceptability was 7.4 ± 0.52. In atta besan ladoo, the 8, 10 and 12 per cent level of 

incorporation of roasted garden cress seeds caused significant difference(p<0.05) that 

later appeared in scores for color and taste.    

The ladoo gained highest scores for all sensory attributes when 10 g garden 

cress flour was incorporated against the 15 g incorporation (Uma and Sucharitha 

2016).  

Rana and Kaur (2016) prepared supplemented products viz. biscuits, ladoo 

and namakpare with garden cress seeds using different proportions. Ladoo prepared 

without use of garden cress seed flour (control) was “desirable” in all attributes. As 

for proportion, 5 and 10 per cent were “desirable” in term of texture, taste, and over 

all acceptability but tasted was almost similar compared to control. 15 per cent 

supplementation brought down the scores as compare to control and was rated as 

“moderately desirable”. 

 (ii)  Mathri 

Agarwal and Sharma (2013) performed an experiment on garden cress seeds 

with different processing methods (roasted, microwaved and whole) and used them 

for incorporation in mathri. Addition of 5 per cent level of all treated garden cress 

seed powder was rated “desirable” by the panel of 15 judges.  

The mathri scored highest with regard to all sensory attributes when 20 per 

cent incorporation of amaranth seeds and 10 per cent watermelon seeds was done by 

Virginia et al. (2014).  

Kaur and Sharma (2015) worked on enrichment of traditional Indian food 

preparations by using soaked and roasted garden cress seeds. The results indicated 

that at 20 per cent level of incorporation of roasted garden cress seeds in mathri was 

most acceptable as compared to 15 and 25 per cent incorporation level and scored 5.7 

± 1.42 for its overall acceptability on a 9- point hedonic scale.  
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(iii)  Shakkarpare 

  Singh and Srivastava (2012) formulated iron rich namakpare mixes and found 

that finger millet up-to 60 per cent can be successfully incorporated. The shakkarpare 

were liked very much when the formulations of wheat flour, sesame seed, soybean, 

peanuts and drumstick leaves (100: 5: 5: 5: 2) were used in their experiment Verma et 

al. (2014).  

Kaur and Sharma (2015) worked on enrichment of traditional Indian food with 

treated garden cress seeds.  The 10, 12 and 15 per cent roasted garden cress seeds 

incorporated levels were used in shakarpara. The results showed that shakarpara was 

most acceptable at 12 per cent and 5.5±1.41, 6.7±0.94 and 5.2±1.1 scores reported for 

overall acceptability at 10, 12 and 15 per cent level of incorporation. 

Rana and Kaur (2016) prepared supplemented products viz. biscuits, ladoo 

and namakpare with garden cress seeds using 5, 10 and 15 per cent proportions level. 

The scores of namakpare showed that control sample was “desirable” in all attributes. 

Addition of garden cress seed flour brought down the score in term of colour, aroma 

and over all acceptability, but appearance, texture, and taste were almost similar as 

compared to control and highest at 10 per cent level of incorporation. 

(iv)  Biscuits 

Mridula and Gupta (2008) prepared biscuits with similar and slight variations 

using blends of soybean flour (SF) and cassava flour (CF) on a replacement basis 

(CF/SF, 100:0, 90:10, 80:20, 70:30, 60:40, 50:50, 40:60, 30:70, 20:80 and 0:100). 

Sensory evaluation indicated that there were no significant differences in colour, 

texture, flavour, taste and overall acceptability of the flour blends biscuits.  

Nathiya and Nora (2014) prepared cookies by using, oats, wheat flour, wheat 

germ, soy flour and garden cress seeds. The addition of garden cress seeds per 100 g 

of cookie dough was 0g, 10 g, 20 g, and 30 g. They concluded that sensory aspects 

such as appearance, taste, colour, texture, flavour and overall acceptability graded the 

cookies as good by panelist. The panelists also expressed that though different 

quantities of garden cress seeds were used in the preparation (10, 20 and 30 g), none 

of the samples had a bitter after taste and their taste was as acceptable as the control 

cookies that did not contain any garden cress seeds. However, they spelt out that the 

texture of the cookies was a little hard in samples that contained 30 g garden cress 

seeds than the ones that contained 10 g. The colour of the control and experimental 

group was almost the same i.e. light brown. 
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Sharma (2015) studied the acceptability of germinated garden cress seeds by 

incorporating into the food consumed daily like sandwich, raita, soups and salads. The 

incorporated level of germinated seeds varied from 7-30 per cent of seeds into the 

above recipes, and stated that samples prepared with 10-15 per cent of garden cress 

seeds was most acceptable.  

Patil et al. (2015) prepared biscuits by the using garden cress seeds at 5, 10, 15 

and 20 per cent level. On the basis of overall sensory attributes, colour of sample 100: 

10 per cent had better appearance as compare to 100:05 per cent and 100: 15 per cent 

levels because of dark brown colour of garden cress seed biscuits. Flavour, aroma, 

taste, after taste and overall acceptability of 100: 10 per cent sample had also higher 

score than 100:05 per cent sample and 100:15 per cent sample.  

Rana and Kaur (2016) prepared supplemented products viz. biscuits, ladoo 

and namakpare with garden cress seeds using proportions level of 5 per cent, 10 per 

cent and 15 per cent.  They reported that biscuits prepared without use of garden cress 

seed (control) were “desirable” in term of color, appearance, aroma, texture, taste, and 

over all acceptability. Mean scores for overall acceptability of 5 per cent and 10 per 

cent  level were in the category of “moderately desirable” whereas 15 per cent level of 

biscuits were better than compared to control in term of all attributes and rated as 

“desirable”.  

2.3.3  Nutritional evaluation of garden cress seeds and developed recipes 

(i) Proximate content  

Singh and Srivastava (2012) formulated iron rich namakpare mixes. The 

mixes were studied for proximate composition. These namakpare mixes were 

nutritious (crude protein 9.34-23.68 per cent, crude fat 0.85-4.57 per cent, crude fibre 

0.30-3.51 per cent, total ash 0.60-4.51 per cent, carbohydrates 54.90-59.79 per cent, 

physiological energy 355-370 Kcal/100 g) and were of low cost.  

Nathiya and Nora (2014) formulated and assessed the nutrient content of 

cookies (nutricookies) prepared by incorporating oats, wheat germ, wheat flour, 

soybean flour and garden cress seeds. They observed an increase in nutritional content 

in nutricookies when an amount of garden cress seeds was added to the samples. The 
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average range of carbohydrate was calculated as 65 to 75 g per 100g, protein 17 to 

22g per 100 g, fat 13 to 14.8g per 100g and moisture 2.75 to 3.76 per cent per 100g. 

Elizabeth and Poojara (2014) conducted a study with the objectives of 

identifying snacks that are suitable for the adolescent population and modifying them 

with the incorporation of garden cress seed at different levels of 5, 10, 20 and 30 

grams. The prepared snacks were evaluated for nutrient content. The nutrient profile 

of prepared snacks revealed a direct relationship i.e. with the increase in garden cress 

seed incorporation there was an increase in iron, protein and calcium content of the 

snacks.  

Sharma (2015) worked on incorporation of germinated garden cress seed in 

commonly consumed food preparations-sandwich, raita, soup, salad and bhujia for 

improving anemia in anemic adolescent girls. The nutrient analysis of prepared food 

revealed that the energy content of the developed products was highest of bhujia 

300.5 Kcal per 100 g and lowest in raita 99.4 Kcal per 100 g. Protein content varied 

from 5.29 g per 100 gm (raita) to 8 g per 100 g (bhujia). Fat content ranged between 

5.02 g in salad to 16.2g per 100g in bhujia. Carbohydrate content of germinated 

garden cress seeds incorporated food preparations varied from 6 g of raita to 36.1 g 

per 100g of sandwich.  

Kaur and Sharma (2015) worked on enrichment of five traditional Indian food 

preparations namely, atta besan ladoo, shakarpara, chikki, mathri and matrey with 

treated garden cress seeds.  The nutritional analysis results showed that the energy 

content of the food preparations prepared by incorporating roasted garden cress seeds 

varied from 491.6 Kcal (atta besan laddoo) to 319.2 Kcal (mathri and matrey) per 

100gm . Protein content was highest in chikki (9.2 g/ 100gm) and lowest in 

shakarpara (6.78 g/100gm). Fat content ranged between 85.5 g (chikki) to 12.9 g 

(shakarpara) per 100gm Carbohydrate content of roasted garden cress seeds 

incorporated food preparations varied from 18.6 g (mathri and matrey) to 83.2 g 

(shakarpara) per 100gm. Nearly 53.7 per cent of carbohydrate content increased in 

mathri and matrey and only 4.9 per cent increased in shakarpara. The highest ash 

content was found in mathri and matrey (3.36 g/100gm), with per cent increase of 

46.08 per cent. 
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Patil et al. (2015) prepared biscuits by the using garden cress seed at 05, 10, 15 

and 20 per cent level and investigated them for moisture, fat and protein content. The 

moisture content  of garden cress seed biscuits with levels of 05, 10, 15 and 20 per 

cent was 1.74, 1.87, 1.98, 2.12 and 2.20 respectively, which was higher than those 

control biscuits because garden cress seed powder is hygroscopic in nature . The 

protein content (%) of garden cress seed biscuits of 05, 10, 15 and 20 per cent was 

5.19, 5.98, 6.25, 6.60 and 6.90 respectively, again higher than those of control 

biscuits. The fat content (%) of same formulations was17.48, 17.44, 17.46, 17.38 and 

17.30 respectively that decreased with increase in the garden cress seed powder in 

biscuits and decrease in the quantity of wheat flour. 

Rana and Kaur (2016) prepared supplemented products viz. biscuits, ladoo 

and namakpare with garden cress seeds using proportions of 5, 10, and 15 per cent. 

The moisture content of control and supplemented biscuit was 1.56 and 3.06 per cent 

respectively, whereas that of control namakpara and ladoo was 6.12 and 0.81 per cent 

respectively. The protein content of supplemented and control biscuits was 6.99 per 

cent and 6.05 per cent and of control namakpara and ladoo was 9.95 per cent and 

14.82 per cent respectively.  The fat content of supplemented biscuit, namakpara and 

ladoo was recorded as 27.32, 17.28 and 23.37 per cent respectively. The fibre content 

of supplemented biscuit was 0.14 per cent and of namakpare 0.19 per cent and ladoo, 

0.82 per cent. The ash content of control biscuit was 0.45 per cent, and 1.37 per cent 

in supplemented biscuits. The ash content of control ladoo was 1.43 per cent and 

supplemented ladoo 2.13 per cent. The ash content in control namakpara was 2.48 per 

cent and 1.93 per cent in supplemented namakpara.  

Uma and  Sucharitha (2016) standardized and developed  iron rich ladoo from 

garden cress. The major nutrients viz. carbohydrate, protein and fat were reported on 

calculation basis. Two formulation subscripts samples named SI and SII having 10 and 

15 per cent garden cress incorporation level were used for ladoo.  The total calories 

for SI and SII were calculated as 236 and 39.55Kcal and protein 7.85 and 9.09 

respectively. There was very much difference in carbohydrate and protein content 

between SI and SII. The iron content of SII was more than SI, because more garden 

cress seeds were added in the recipe. 
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(ii)  Mineral content and in-vitro iron bioavailability 

Singh and Srivastava (2012) formulated iron rich namakpare mixes. The 

mixes were studied for calcium, iron, phosphorus, in-vitro iron bioavailability. These 

namakpare mixes were nutritious with ionizable iron content of 878.00-1342.00 μg 

per cent, in-vitro iron bioavailability of 28.67-42.00 per cent, calcium level 22.00-

517.37 mg per cent and phosphorous level 119.00-434.90 mg  per cent. 

Nathiya and Nora (2014) formulated and assessed the nutrient content of 

cookies (nutricookies). The calcium and  iron content of all the samples was 

significantly higher than the control. The control provided 87.33 mg of calcium 

whereas the experimental samples provided more than 120 mg. The iron content of 

the control was 14.58 mg. Samples with 10g, 20g and 30g garden cress seeds 

provided 24.58, 34.58 and 44.58 mg of iron per 100g.   

Kaur and Sharma (2015) worked on enrichment of five traditional Indian food 

preparations namely, atta besan ladoo, shakarpara, chikki, mathri and matrey with 

treated garden cress seeds.  The nutritional analysis showed that iron and calcium 

content of shakarpara and chikki was the highest whereas atta besan laddoo had 

minimum iron and calcium content amongst all developed food preparations.  

Rana and Kaur (2016) prepared supplemented products viz. biscuits, ladoo 

and namakpare with garden cress seeds using proportions of 5, 10 and 15 per cent. A 

significant increase in the iron content of supplemented biscuits, namakpara, and 

ladoo as compared to control was observed. The iron content of supplemented biscuit 

was 13.60 mg and hat of control was 5.20 mg. The iron content of control namakpara 

was 2.70 mg which increased to 7.61 mg in supplemented namakpara. Iron content of 

control ladoo was 6.49 mg which significant increased in supplemented ladoo to13.37 

mg.  
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2.4         Nutrition intervention for improved nutrition 

2.4.1  Nutrition Education 

Assessment and the enhancement of health education for adolescents in rural 

areas can lead to improved health behaviours and help reach the goals set for health 

(Misra and Aguillon 2001). 

Impact of single vs. combination of media on nutrition knowledge and 

haemoglobin status was observed by Upadhyay et al. (2002). The subjects were 

exposed to short lectures, and other visual aids such as folder, flash cards, posters and 

display of raw foods which showed a significant rise in post exposure knowledge 

scores. After a period of 60 days, a significant rise in post exposure knowledge scores 

was observed. Between the groups, multimedia group scored significantly higher than 

print media group.  

Meenakshi and Vyas (2003) used a questionnaire method to assess the 

nutritional knowledge of adolescent girls which contained 100 multiple choices 

questions. By comparing the scores of pre and post test on the same questionnaire for 

seven days interval indicated that about 30 per cent gain in knowledge as against to 

pre score (>23) by the subjects in the post tests of study. 

Dutta et al. (2004) study on knowledge regarding anemia revealed that 60 per 

cent of the girls (17-19 years) had correct knowledge about signs of anemia and the 

cheapest source of iron, 72 per cent of them knew about the dietary cause of the 

disease. Their knowledge regarding the prevalence of anemia among Indian women 

and the normal haemoglobin level of them, however, was poor as only 26 per cent and 

37 per cent of the girls could correctly answer in this respect.  

Rao et al. (2007) conducted a study on adolescent girls (11-18 years) in 

schools of old city of Hyderabad.  A significant improvement was found in the 

knowledge levels of both the experimental and control groups after the nutrition 

eduction intervention. The extent of improvement in the mean scores of the 

experimental group (3.09 ± 0.19) was significantly higher than the control group (1.65 

± 0.21) indicating positive impact of intervention. 
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John and Narasimhan (2008) conducted nutrition education programme on 50 

breakfast consumer and 50 breakfast skipper school children.  A pre and post test on 

knowledge and awareness was done on subject using a checklist. Children had a good 

knowledge and awareness in terms of nutrition, but after teaching basic nutritional 

needs, it helped to reinforce the ideas already known.  The nutrition education 

programme thus served to be a vital tool in driving the children to put into practice 

their knowledge and awareness. 

Jeong et al. (2009) found that class-based nutrition intervention combining 

traditional lecture and interactive activities was successful in decreasing soft drink 

consumption. Total milk consumption, specifically fat free milk, increased in females 

and male students changed milk choice favouring skim milk over low fat milk (1% 

and 2%). 

Role of nutrition education in improving the nutrition awareness among 

adolescent girls was studied by Guptha and Kochar (2009). The author identified 

certain gaps in their knowledge, attitudes and practices. Hence nutrition education 

was imparted through lectures, audio-visual aids and demonstrations and result 

revealed for organizing such need based awareness programmes to increase the 

knowledge level of adolescents. 

Sharma et al. (2009) studied the health awareness of rural adolescent girls of 

13 to 19 years and found that they had lack of knowledge pertaining to social and 

health aspects and also a limited influence on decisions. The intervention was given 

for nine months to girls through lecturers, discussions and demonstrations. The post 

test was done on the girls after the period of intervention and found that the 

knowledge of girls on health was improved. The result also revealed that the 

educational intervention has a positive effect on awareness and knowledge level of 

adolescent girls. 

Das et al. (2010) studied awareness on psychosomatic health among 

adolescent girls of three schools in North Kolkata. They used audio-visual teaching 

materials and handouts during health intervention. The result revealed that health 

education intervention showed a significant improvement in knowledge on 

adolescent‟s health in the aspects of sex differences in pubertal spurts and 

psychological problems. 
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Savita et al. (2013) conducted a study on impact of education intervention on 

nutritional knowledge of iron deficiency among post-adolescent girls. Nutrition 

knowledge intervention was carried out through short lectures using the visual aids 

(flash cards, posters and display of raw foods such as rich sources, enhancers and 

inhibitors of iron absorption) followed by discussion. The percentage of correct 

response ranged from 39-69 per cent previously followed by 71 per cent to 96 per 

cent at immediately after education intervention and 70 per cent to 91 per cent at one 

month after education intervention. The response improved after education 

intervention that could help to combat micronutrient malnutrition. 

2.4.2  Food and nutrient intake 

Anderson et al. (2003) assessed the impact of school-based education 

intervention aimed at increasing the consumption of fruits and vegetables. It was 

found that children in the intervention programme had an average increase in fruit 

intake (133 ± 1.9 to 183 ± 17.0 g/day) that was significantly (P<0.05) greater than the 

increase (100 ±11.7 to 107 ± 14.2 g/day ) estimated in subjects in control groups. 

Increase in scores for variables relating to knowledge about fruits and vegetables and 

subjective norms were also greater in the intervention than in control groups.  

The effectiveness of nutrition education intervention by using a flip chart, 

information leaflet, a calendar and a video program focused on food-based strategies 

promoting consumption of iron-rich foods and foods that increase absorption of iron 

(vitamin C rich foods) was assessed by Kapur et al. (2003). The intervention brought 

about significant changes in intake of nutrients (energy, protein, iron and vitamin C). 

The adequacy of cereals, pulses, other vegetables, fruits, oil/fats intake was high in 

groups where nutrition education was a component as compared to control and 

supplementation group. Although the intake of green leafy vegetables was low among 

children, the high vitamin C intake attributed to the high intakes of fruits and other 

vegetables recorded in the food intake data specific to nutrition education group may 

have also contributed in terms of better absorption of iron from the diet.  

Koon et al. (2006) aimed to report the outcome evaluation of the nutrition 

education programme in terms of nutritional status, nutrition knowledge, attitudes and 

practices. Nutrition knowledge increased significantly from 64.6 ± 19.8 marks during 
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baseline to 69.6 ± 20.8 marks at follow up in school students. More students were 

aware of the importance of breakfast, whereby 53.9 per cent agreed that breakfast was 

important for health and not just to curb hunger in the morning and encouraging 

change in the dietary habits was demonstrated by reduction in snacking practice as 

well as fast food consumption.  

Kaur et al. (2007) assessed the nutritional awareness of 60 school going 

adolescents of 13-19 years age in rural area of district Kurukshetra before and after 

imparting nutrition education regarding healthy nutrition and dietary habits. The 

nutrition education was imparted through lectures, audiovisual aids and 

demonstrations for three months. After providing nutrition education, a significant 

improvement in their nutritional knowledge was viewed and quantum of improvement 

was 1.67 times.  

Mihas et al. (2010) assessed the short-term (15 days) and long-term (12-

month) effects of a school-based health and nutrition education intervention on diet, 

nutrition intake. It was found that twelve months after the intervention, students of the 

intervention group reduced their weekly consumption of red meat and non-home-

made meals and increased their frequency of fruit and breakfast cereal consumption. 

2.4.3  Physical fitness index 

Physical activity has been shown to be markedly affected by iron status, and 

improved by iron supplementation in developing countries where anemia is common 

and severe. Bhatia and Seshadri (1987) described poorer work capacity in a group of 

8-12-year-old anemic Indian boys compared with non-anemic controls. 

  In UK, there is evidence of short-term effects of anemia on performance 

capacity and recovery from physical activity, assessed by heart rate (Nelson et al. 

1996). Girls aged 12-14 years with haemoglobin levels < 12.0 g/dl were analysed for 

heart rate test and compared test scores with non-anemic girls showed that anemic 

girls had poor scores of heart rate test. 

Solon et al. (2003) determined the effect of a multiple micronutrient-fortified 

beverage on the micronutrient status, physical fitness, and cognitive performance of 

school children. The 16 weeks post-intervention period showed that fortified beverage 
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significantly improved iron status among the subjects, which had hemoglobin levels < 

11 g/dl at baseline. The proportion of children who remained moderately to severely 

anemic was significantly lower among those given the fortified beverage. The effect 

of the fortified beverage on changes in heart rate was dramatic and consistent. 

Interestingly, the fortified beverage also showed significant and more dramatic effect 

in reducing heart rate among the children with hemoglobin levels > 12 g/dl and UIE 

levels > 20 to < 50 μg/L, hemoglobin levels > 12 g/dl and UIE levels > 50 to <100 

μg/L, and UIE levels > 20 to < 50 μg/L at baseline. The increases in fitness index 

scores in the subjects who received the fortified and nonfortified beverage were 1.25 

and 0.29, respectively. 

Gopal et al. (2012) carried out a study on effect of exercise on physical fitness 

with an aim to find out the effect of exercise and nutrition on growing children with 

scientific records. The results of the study revealed that maximal oxygen consumption 

(VO2) max in residential children was 66.03 ± 7.06 and in non-residential school 

children was 55.24 ± 7.53. Physical fitness index in residential children was 54.96 ± 

8.38 and in non-residential school children was 44.75 ± 5.05. So, VO2 max and PFI 

were significantly higher in residential as compared to that of non-residential school 

children. 

Parmar and Modh (2013) did a cross-sectional study on 105 physiotherapy 

students and physical fitness index was measured using modified Harvard Step Test. 

The result showed that  physical fitness index of females was excellent when 

compared to male counterparts. 45 per cent of female subjects had excellent physical 

fitness whereas only 12 per cent of males studied had excellent physical fitness. Pulse 

rate variability (pre and post exercise) was minimum among subjects who had 

excellent physical fitness and it was maximum among subjects who had poor physical 

fitness index. 

In a field study, the impact of anemia and iron deficiency (ID) on physical and 

cardio respiratory fitness on young women was evaluated by Kalasuramath et al. 

(2015) using(mild-moderate anemic, ID and control)  the modified Queens College 

step test (QCT) in field study. Three groups of 200 respondents were assessed for 

physical fitness index. Results revealed 100 per cent of women could perform this test 



33 
 

 

3
3

 

but the striking fact was that 95 per cent of the individuals could not complete in the 5 

min duration of the test. The mean VO2 max in ID women was 40.24 ml/ kg/min and 

there were statistical significant differences between the anemic and control groups. 

The mean PFI (%) for anemic, ID was significantly higher than that of control group 

(p<0.05). 

2.4.4 Elemental iron and hemoglobin level 

Ricardo et al. (2002) concluded that iron fortification is a methodology 

utilized worldwide to address iron deficiency. Fortification of foods with iron has 

been a commonly used strategy to combat iron fortification through the world. Iron 

fortification of staple foods: wheat, maize, rice and cereal flours are currently the 

most common vehicles for iron fortification to reach the general population. 

Agarwal and Milana (2007) studied the effect of frequency and dosage of iron 

folic acid supplementation on blood haemoglobin status of anemic adolescent girls in 

Delhi. Group I received the supplement thrice a week while group II received it once 

every week for twelve weeks. Data indicated a significant impact of iron folic acid 

supplementation on the blood haemoglobin levels in both the groups. However, the 

mean increase in haemoglobin levels was not significantly different (1.42g/dl in 

Group I and 1.33g/dl in Group II).  

Mittal et al. (2011) conducted an intervention study among 104 unmarried 

adolescent girls.The girls were administered iron folate and calcium tablets on 

alternate days for three months. Results showed there was increment of 19.55 per cent 

haemoglobin in the group of girls receiving IFA supplements where as haemoglobin 

decreased slightly in girls of the control group.  

Nutrition intervention is one of the appropriate, effective and sustainable 

approach to combat iron deficiency anemia. Angel and Devi (2012) found the effect 

of garden cress seeds incorporated health mix among anemic adolescent girls in the 

age group of 12-15 years. The supplement contained 10 mg of iron. The mix (50g) 

was supplemented daily for a period of six months for 100 anemic adolescent girls. 

After supplementation, the mean haemoglobin level raised from 8.23±0.49 to 

11.11±0.4614 and there was a significant improvement in all the parameters. It was 

concluded that supplementation of the garden cress seeds incorporated health mix had 

a good effect. 
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Jain (2013) standardized iron rich recipes and studied the comparison of 

impact of supplementation of iron enriched food product and intermittent medicinal 

iron as well as their sustainability. Anemic subjects were divided into three groups- 

Group1: iron folic acid syrup twice weekly; Group 2: daily supplementation of four 

niger seed and defatted soyflour biscuits plus two lemons and Group 3: remained un-

supplemented. Post intervention data was collected after an intervention period of 120 

days. Among developed iron rich recipes viz.  biscuit, idli, handwa and soy chat, 

niger seed added soy biscuits had the best acceptability and contained  10.8 mg  per 

cent iron. Twice weekly medicinal iron supplementation was effective in raising Hb 

and building iron stores. Iron rich food supplementation also improved 

haematological profile  but to a lesser extent. The impact of iron rich food 

supplementation on Hb sustained for four months while that of medicinal iron did not. 

The author concluded that effect of food supplementation was sustainable; therefore, 

this strategy seems to hold more potential to control anemia in school girls. 

Prevalence of anemia among adolescent girls was assessed by Patil et al. 

(2014) and studying impact of nutritional education, therapeutic intervention and 

supplementary intervention for the control of anemia amongst these girls. The 

adolescent girls in the age group of 11-18 years were contacted. Out of the total 103 

adolescent girls 88 (85.4%) were anemic of which 52 (50.48%) had mild anemia, 34 

(33%) moderate anemia and 2 (1.9%) had severe anemia. Fifty-two mildly anemic 

girls were selected for intervention study and divided into three groups in size of 17, 

17 and 18 girls in each group. Interventions of nutritional education, distribution of 

iron and folic acid tablets and supplementary nutrition by giving iron rich preparations 

was done in the above three groups for a period of one month and Hb was rechecked. 

The results showed rise in the Hb level in group 2 who received iron and folic acid 

tablets. No change in Hb level was seen in group 1and 3.  

Angel and Devi (2015)   assessed the therapeutic impact of garden cress seed 

ladoo among the selected anemic adolescent girls in the age group of 12-15 years. 

Two hundred moderately anemic adolescent girls (each 100 in the experimental group 

and the control group) were chosen for further study. The ladoo that contained 10 mg 

of iron was given for a period of 6 months along with 5g amla powder. After 6 

months of supplementation, improvement was observed in the clinical signs of the 

experimental group. The haemoglobin level (g/dl) gradually increased from 8.67±0.59 

to 12.43±0.70. There was no specific change in the control group. 
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3.  MATERIALS AND METHODS 

 

This chapter describes the methodology used for research investigation 

selected to assess the “Impact of dietary intervention on nutritional status of anemic 

adolescent girls of Kangra district (HP)”. The investigation was carried out during 

2014-2016 in three phases which has been discussed under the following headings: 

Phase-I Assessment of nutritional status of adolescent girls and prevalence of 

anemia  

3.1 Locale of study  

3.2 Selection of subjects 

3.3 Development of interview schedule 

3.4 Collection of data  

3.4.1 General and socio economic information 

3.4.2 Dietary assessment 

3.4.3 Anthropometric measurements 

3.4.4 Clinical assessment 

3.4.5 Hemoglobin assessment 

3.4.6 Health status 

3.4.7 Academic record 

3.4.8 Mass media information 

3.4.9 Preception and knowledge regarding anemia 

Phase-II Formulation and nutritional evaluation of value added products from     

     garden cress seeds  

3.5 Procurement of raw material  

3.6 Development of value added products 

 3.6.1 Preparation of value added products 

3.6.2 Sensory acceptability of value added products 



36 
 

 

3
6

 

3.8 Nutritional evaluation of garden cress and value added products 

 3.8.1 Proximate composition 

 3.8.2 Mineral content 

 3.8.3 In-vitro iron content 

Phase-III  Impact of diet and nutrition education intervention on moderately 

anemic adolescent girls 

3.9 Locale and selection of subjects  

3.10 Intervention of moderately anemic adolescent girls 

3.10.1   Nutritional and health knowledge, attitude and practice test 

3.10.2  Diet and nutrient intake 

3.10.3 Hemoglobin level  

3.10.4  Physical fitness index 

 3.11 Development of educational package  

 3.12 Implementation of nutrition intervention 

 3.13 Impact assessment of nutrition intervention 

3.14 Data analysis 

3.14.1 Tabulation of data 

3.14.2 Statistical analysis 

Phase-I (Baseline survey and data collection) 

Assessment of nutritional status of adolescent girls and prevalence of anemia 

3.1  Locale of study  

 The study was conducted in three blocks of Kangra district, Himachal Pradesh 

viz. Baijnath, Panchrukhi and Bhawarna (Plate 3.1). One hundred subjects from each 

block were selected randomly for the purpose. The research investigation was carried 

out during 2014-2016.  
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Plate 3.1 Map of District Kangra (Himachal Pradesh) 

 

Fig. 3.1 Sampling Procedure

Target Population         

Sample size 

School 

Block 

State (District)
Himachal Pradesh 

(Kangra)

Baijnath

Govt. Girls Sr. Sec. 
School,  Paprola

100

Panchrukhi

Govt. Sr. Sec. 
School, Averi

100

Total 300 repondents

Bhawarna

Govt. Sr. Sec. 
School, Palampur

100

Adolescent girls (12-18 years) 
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Of the twelve districts of Himachal Pradesh, Kangra is the most populated 

district of the state having a population of 1,510,075 of which male and female were 

750,591 and 759,484 (Census 2011). It has a population density of 263 inhabitants per 

square kilometer with sex ratio of 1013 females for every 1000 males.  

3.2  Selection of subjects 

 A total sample of three hundred adolescent girls in the age group of 12 to 18 

years, willing to participate in research study were selected randomly for study from 

Government Girls Senior Secondary School,  Paprola, Government Senior Secondary 

School,  Averi and Government Senior Secondary School,  Palampur situated in 

Baijnath, Panchrukhi and Bhawarna blocks, respectively of Kangra district (Figure 

3.1). 

3.3  Development of interview schedule 

Based on the objectives of the study, a structured interview schedule was 

developed to obtain the desired information on various aspects of nutritional status 

and anemia. The reliability and feasibility of the schedule was worked out by pre-

testing the schedule on non-sampled subjects i.e.10 respondents selected randomly 

from local schools. Based on the response received during pre-testing, certain 

necessary changes were incorporated in the schedule. Hence, the pre-tested and 

reconstructed schedule was used to collect the final data required for the present study 

(Appendix-I). Prior permission and approval to conduct the investigation in selected 

schools was taken from the Principal as well as from the parents of the respondents 

(Appendix-II and III). They were apprised of the need and scope of research. 

3.4  Collection of data  

The required data were collected through personal interaction from the 

selected respondents as well as from their parents using the specially structured 

interview schedule (Plate 3.2). Importance of the present investigation was explained 

to all the girl students of 6
th

 -12
th

 standard (12-18 years) and they were encouraged 

and motivated to participate in the study. A separate class room was provided by the 

school authorities to conduct the study. The school administration facilitated the 

conduct of investigation by providing physical facilities, organizing group of children 

for various measurements and giving free time for children to participate in the 

investigation. 
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Plate 3.2:  Collection of general data and clinical assessment 

 

Plate 3.3 Measurement of anthropometric parameters

Hemoglobin EstimationMeasurement of weight

Measurement of Tricep skinfold

Measurement of Height
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3.4.1  General and Socio Economic Information 

i)  Background information 

This section included the baseline profile and demographic variables of the 

studied population pertaining to age, present class of study, family size and type, birth 

order, number of sibling, religion, community, educational level of parents, parent‟s 

occupation, monthly income, pattern and type of house and source of drinking water. 

ii)  Agricultural background 

 This aspect included land holding pattern and size, types of agriculture and 

horticulture crops grown and utilization of land produce.  

iii)  Animal rearing information 

 Information on rearing of milch and other domestic animals, number of 

animals, types, yield per day, amount for consumption and sale was collected. 

3.4.2  Dietary assessment 

i)  Dietary information 

Food habits, meal taking and skipping trend, mode and time for taking meal, 

fast food intake pattern, consumption of beverages, fasting trend, fuel used for 

cooking and cooking methods and utensils used by the subjects was included. 

ii)  Food frequency pattern (Singh 2014a) 

Information regarding the frequency of consumption of foods for the last two 

seasons (winter and summer) was collected by using food frequency pattern. The 

frequency of food consumption was quantified by a score system i.e. 9-thrice in a day, 

8-twice in a day, 7-daily, 6-thrice in week, 5- twice in a week, 4- weekly, 3- thrice in 

month, 2- twice in monthly, 1- monthly, and 0- never. The mean frequency was 

calculated for each food item consumed by each subjects. 

iii)  Diet and nutrient intake (ICMR 2010) 

Food and nutrient intake is an important component of nutritional status 

assessment. Information regarding the dietary intake of respondents was collected by 

using 24 hrs Dietary Recall Method, for three consecutive days. The food consumed 

was converted into their raw equivalents and the average daily intake of food and 

nutrients was calculated by using 'Diet Cal' software. The food and nutrient intake 
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was compared with Suggested Dietary intake (SDI) and Recommended Dietary 

Allowances (RDA) as given by ICMR. The per cent nutrient adequacy was also 

calculated. 

    Diet intake of subjects 

Per cent diet adequacy =     ------------------------------- x 100 

        SDI of food groups 

 

     Nutrient intake of subjects 

Per cent nutrient adequacy = ----------------------------------- x 100 

RDA of nutrients 

3.4.3 Anthropometric measurements 

 i)  Height (Jelliffe 1966) 

Height is a linear measurement of body. Low height-for –age is an indicator of 

long term growth deficit. It is associated with chronic insufficient food intake and 

frequent infections. Height measurement was taken with the help of an 

anthropometric stadiometer (Plate 3.3). The subjects were asked to remove their shoes 

and stand erect against the wall, with feet parallel and heels together, back of the head 

touching the wall. The head was held comfortably erect and the arms were hanging at 

the sides. The head piece of the stadiometer was lowered so that the hair are pressed 

flat then, height was recorded. 

Table 3.1 National standard for height, weight and BMI for specific age groups  

Age 

(years) 

ICMR (2010) 

Height (cm) Weight (kg) BMI 

12 150.20 39.00 17.30 

13 153.80 43.40 18.30 

14 157.00 47.10 19.10 

15 158.80 49.40 19.60 

16 159.70 51.30 20.10 

17 160.20 52.80 20.60 

18 161.10 53.80 20.70 

ii)   Weight  (Jelliffe 1966) 

Weight is a key anthropometric measurment of body mass. Low weight for 

age is the best indicator for the detection of protein energy malnutrition and growth 

failure in children. The body weight was taken using portable weighing balance 

machine. The subjects were asked to remove their shoes before weighing and to stand 
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in the centre of the platform without touching anything (Plate 3.3). The weighing 

scale was recalibrated frequently by taking weight of the subjects and also zero error 

of the scale recalibrated after every use. Height and weight of the respondents were 

compared with NCHS (2007) and ICMR standards (ICMR 2010). 

Table 3.2 International standard for height and weight for specific age groups  

Age 
NCHS (2007) 

Height (cm) Weight (kg) 

12 151.50 41.50 

13 157.10 46.10 

14 160.40 50.30 

15 161.80 53.70 

16 162.40 55.90 

17 163.10 56.70 

18 163.70 56.60 

 

iii)  Body Mass Index (WHO 2004)  

BMI has been recommended by WHO (2004) as an indicator of choice for 

measuring undernutrition among adolescents. Among adolescents, BMI slowly 

increases with age. Body Mass Index was calculated by using the following formula:  

Weight (kg) 

Body Mass Index (kg/m
2
) =        ----------------------- 

      Height (m
2
) 

Table 3.3 Classification of Body Mass Index (WHO 2004) 

Interpretation of BMI Category BMI (kg/m
2
) 

1. Underweight  

a. Severe thinness 

b. Moderate thinness 

c. Mild thinness 

1. <18.5  

a. <14.00 

b. 14.00-16.99 

c. 17.00-18.49 

2. Normal  2. 18.50-24.99  

3. Over Weight  3. 25.00-29.99  

4. Obese 

a. Obese I 

b. Obese II 

c. Obese III  

4. ≥30.00 

a. 30.00-34.99 

b. 35.00-39.99 

c. ≥40.00  
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iv)  Tricep skin fold thickness (Jelliffe 1966) 

 The harpender skin fold caliper was used to measure triceps skin fold 

thickness. The measurement taken half way down the left arm between the tip of 

acromain process of scapula and olecranon process of ulna. The measurement was 

done while the arm was hanging freely at the sides. The skin fold parallel to the long 

axis was picked up between the thumb and the fore-fingers of the left hand and was 

picked away from the underlying muscle (Plate 3.3). The caliper was applied to the 

fold little below the fingers and reading was noted to the nearest of 0.1 mm. 

Measurement was recorded in millimeters (mm). 

3.4.4  Clinical examination (Jelliffe 1966) 

Information on various signs and symptoms of malnutrition and nutritional 

deficiency disorders was observed by visual examination in superficial epithelial 

tissues especially the eyes, skin or organ near the surface of body. 

3.4.5 Hemoglobin assessment (WHO 2001) 

Hemoglobin (Hb) level of the subjects was determined using the Sahli‟s 

hemoglobin method (Plate 3.3). The reading taken was compared with WHO 

standards for classification of anemia. The adolescent girls were classified into four 

groups based on the hemoglobin content (WHO 2001). 

Table 3.4 Classification of anemia (WHO 2001) 

Classification (g/dl) Category 

≥12 Normal (Non anemic) 

˂12 

i.  11 – 11.9 

ii.  8 – 10.9 

iii. <8 

Anemic 

i.   Mild anemic 

ii.  Moderate anemic 

iii. Severe anemic 

3.4.6  Health status 

i)  Physical activity 

 This component included the information about the activity pattern. Activity 

pattern of the adolescent girls was recorded from their daily routine like physical 

exercise, frequency and time spent on physical exercise and time spent on watching 

television and internet. 
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ii)  General health 

 In this section, information regarding family history of metabolic diseases 

(diabetes, hypertension, cardiac problem etc) and nutritional deficiency (protein 

energy malnutrition, iodine deficiency disease, anemia etc) were recorded. General 

illness and its frequency in the respondents for the last one year was also recorded.  

iii)  Information on intake of medicinal supplements 

 Information regarding intake/frequency of minerals and vitamins supplements, 

their composition and a reason for intake of supplements was recorded. Deworming 

history was also recorded for the respondents. 

iv)   Menstruation history 

This section pertained to the menstrual history of the respondents. The 

questions included in this section were age of menarche, duration of the blood flow, 

interval between the next menstrual cycle and problems associated with it.  

3.4.7  Academic record 

       In this section, information was gathered from adolescent girls regarding 

academic grade, achievements or reasons for failure, participation in extra circular 

activities, peer group pattern and frequency of playing with friends.  

3.4.8  Mass media exposure 

        The information regarding sources of availability of mass media at home, 

preference of mass media language, mode (electronic or printed) of mass media 

preference and interested area on viewing mass media was collected. 

3.4.9  Perception and knowledge regarding anemia  

 This aspect included the questions formulated to compile information 

regarding anemia such as its awareness, sources of iron rich foods, inhibitory and 

enhancing factors of iron absorption, symptoms and sign of anemia, complication of 

anemia was collected. The data was also obtained regarding the type of measures used 

to control or prevent anemia and schemes lanched for anemia prevention. 
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Phase-II (Development and standardization of products) 

Development and nutritional evaluation of iron rich value added products from 

garden cress seeds 

3.5  Procurement of raw material  

Raw materials such as garden cress seeds, amaranth seeds, sesame seeds, 

wheat flour, refined flour and other raw materials were collected in bulk from local 

market. 

3.5.1  Processing of samples 

i) Unprocessed garden cress (UP) - Garden cress seeds were sorted and cleaned to 

remove impurities and were ground in mixer and stored in airtight container. 

ii) Processed garden cress (P) - Garden cress seeds were sorted and cleaned to 

remove impurities. Seeds were soaked in water for 3 h and drained the superficial 

water. After that, seeds were dried in tray drier at 60
0
C temperature and kept for 

drying until they were completely dried. Then, they were ground in mixer. Grounded 

garen cress flour was roasted and stored in airtight container (Plate 3.3).  

Amaranth seeds were popped and made into coarse flour and also stored in 

airtight container. Sesame seeds were roasted and coarsely grounded at the time of 

preparation of recipes. Other raw material was also cleaned and stored in jars for 

further use. 

3.6  Development and standardization 

After trials of various recipes enrichment and prototypes, development was 

taken up for the recipes with higher acceptability. Three iron enriched variants each of 

sweet and savoury recipes viz. ladoo, mathri, shakkarpare and biscuits were prepared. 

The first recipe of each product was control i.e. garden cress was not incorporated and 

was developed for comparison. Variant-1 was incorporated with un- processed garden 

cress seeds. Variant-2 was subjected to incorporation of processed garden cress seeds.  

After a series of trials using ingredients in various proportions and adopting 

different processing methods, the concept of the enriched products took shape. These 

recipes were prepared in Food Science, Nutrition and Technology laboratory at 

CSKHPKV, Palampur. 



46 
 

 

4
6

 

 

Plate  3.4  Garden cress plant and seeds 

 

Plate 3.5 Iron rich developed products (C: Control, V-1: Variant-1, V-2 : Variant -2) 

Plant 

Un-processed flour Processed flour

Seeds

Shakkarpare
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Fig. 3.2  Schematic presentation of development of recipes for dietary 

intervention

Standarization of recipes

(Garden cress based recipes)

Supplementation of garden cress 

Control

(No garden cress)

Variant-1

(10g un-processed 
garden cress)

Ladoo

Mathri

Shakkarpare

Biscuits

Organoleptic evaluation 

(9-point hedonic scale)

Nutritional evalution

Proximate analysis Minerals analysis

Nutritionally and organoleptically best variant selected for dietary 
intervention

In vitro iron 
estimation

Variant-2

(10g processed 
garden cress)
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Garden cress seeds were chosen for iron enrichment along with other 

ingredients viz. amaranth seeds and sesame seeds to prepare ladoo, mathri, 

shakkarpare and biscuits and to find out the best iron rich recipe among developed 

products by sensory acceptability (Table 3.5). 

Table 3.5 Ingredients used in recipes 

Recipe Control Variant-1 Variant-2 

Ladoo Amaranth flour-25g 

Wheatflour-25g 

Jaggery-40g 

Fat-10g 

Amaranth flour-25g 

Wheat flour-20g 

Jaggery-40g 

Fat- 10g 

Garden cress powder(UP)-

10g 

 

Amaranth flour-10g 

Wheat flour-10g 

Jaggery-40g 

Fat- 10g 

Garden cress powder (P)-

10g 

Sesame seeds-15g 

Grated coconut-5g 

Raisin-5g 

 

Mathri Refined flour-50g 

Amaranth flour-30g 

Fat-20g 

Salt-1.50g 

Fat for frying 

Refined flour-40g 

Amaranth flour-30g 

Garden cress powder (UP)-

10g 

Fat-20g  

Salt-1.50g 

Fat for frying 

Refined flour-30g 

Amaranth flour-20g 

Garden cress powder (P)-

10g 

Sesame-16g 

Dry Fenugreek leaves-2g 

Fat -20g 

Black pepper-2g 

Salt-1.50g 

Fat for frying 

 

Shakkarpa

re 

Refined flour-60g 

Sugar-30g 

Amaranth flour-10g 

Fat for frying 

Refined flour-40g 

Amaranth flour-10g 

Garden cress powder (UP)-

10g 

Sugar-30g  

Fat for frying 

Refined flour-30g 

Amaranth flour-20g 

Garden cress powder (P)-

10g 

Sugar-30g 

Sesame seeds-10g 

Fat for frying 

 

Biscuit Refined flour-50g 

Amaranth flour-10g 

Fat-30g 

Salt-1g 

Sugar-4g 

Omum2g 

Cumin-2g 

Baking powder-0.30g 

 

Refined flour -45g 

Amaranth flour-5g 

Garden cress powder (UP)-

10g 

Fat-30g 

Salt-1g 

Sugar-4g 

Omum-2g 

Cumin-2g 

Baking powder-0.30g 

Refined flour -40g 

Amaranth flour-10g 

Garden cress powder (P)-

10g 

Fat-30g 

Salt-1g 

Sugar-4g 

Omum-2g 

Cumin-2g 

Baking powder-0.30g 
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3.6.1  Preparation of value added products 

 Four value added products viz. ladoo, mathri, shakkarpare and biscuits were 

prepared (Plate 3.5) and the methodology for their preparation is discussed below. 

i) Ladoo- Roasted wheat flour till light brown. Added all the measured 

ingredients in wheat flour and simultaneously prepared jaggery syrup of one thread 

consistency. Added syrup in prepared mixer and made small rounded ladoos. 

ii) Mathri-  In refined wheat flour, added all the measured ingredients and rubbed 

with melted ghee (shorting). Kneaded stiff dough and prepared small flattened 

rounded mathri, deep fried till light brown in colour. 

iii) Shakkarpare-  Added all measured ingredients in refined wheat flour. 

Kneaded stiff dough and rested the dough for 20 min covered with damp cloth. Rolled 

it and cut into diamond shaped shakkarpare. Deep fried in medium flame till golden 

brown.  

iv) Biscuits-  Mixed and stifted thrice all the measured ingredients. Creamed ghee 

and folded the flour into it. Prepared dough and rested for 20 minutes covered with 

damp cloth. Rolled and cut in squares with the help of cutter and baked at 175 ºC for 

15 min. 

3.6.2  Sensory evaluation 

All the developed food recipes were presented to a panel of ten semi-trained 

judges comprising faculty members and post graduate students, who evaluated 

organoleptically the presented products using nine point Hedonic scale (Annexure-IV) 

with corresponding descriptive terms ranging from 9 (like extremely) to 1 (dislike 

extremely). 

3.8  Nutritional evaluation of garden cress and its value added products 

 All the chemicals/reagents used in chemical analysis were of AR grade. 

3.8.1  Proximate composition 

Proximate principles were determined and computed on dry weight basis 

according to AOAC (2010). The moisture content of samples was determined by 

drying the samples at 105 °C until a constant weight was obtained. Dried samples 

were analyzed to determine the total nitrogen content using micro Kjeldahl method. A 

conversion factor of 5.71 was used to calculate protein content. The ash content was 
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determined by burning 3 g of oven-dried sample in a crucible in a muffle furnace at 

550°C for 8 hrs. The total lipids were isolated using the Soxhlet method. Crude fiber 

was measured by digestion with 1.25% sulphuric acid followed 1.25% of sodium 

hydroxide. Carbohydrates content was determined by the difference method. 

Total carbohydrates were calculated by the following formula: 

Total carbohydrate (%) = 100- (Moisture + crude ash + crude protein +crude fat) 

The per cent deviation indicated the per cent more or less of a nutrient found in the 

treated garden cress seeds as compared to the untreated seeds and was calculated as 

per the following formulae (Worthington 2001). 

% Difference= (Treated seeds-untreated seeds) / Untreated seed × 100 

3.8.2 Minerals content 

          The dried samples were wet digested in 25 ml of diacid mixture (nitric acid and 

perchloric acid: 9:4) as per method given by Ranganna (2007). The digested samples 

were analyzed for sodium, potassium and calcium by using Flame Photometer, 

(Model-Mediflame 128) and for iron, zinc and copper, Atomic Absorption 

Spectrophotometer, (AAS – 4129) was used. Phosphorus was determined by 

spectrophotometeric method. All the estimations were done in triplicate and reported 

on dry weight basis. 

3.8.3  In-vitro availability of iron content (Narasinga and Prabhabati 1982) 

For iron estimation, 2g of sample was mixed with 25 ml of pepsin HCl (5% 

pepsin in 0.1 N HCl) solution. The pH of mixture was adjusted to 1.35 with HCl and 

incubated in 100 ml conical flask at 37ºC in metabolic shaker cum water bath for 90 

min. After incubation, the contents of the flask were filtered through Whatman No.44 

filter paper. Then the pH of the solution was adjusted to 7.5 with NaOH and again 

centrifuged at 3000 rpm for 45 min and supernatant were filtered through Whatman 

filter paper No.44 and again incubated at 37ºC in metabolic shaker cum water bath for 

90 min. The supernatant was filtered again and used for determination of ionizable 

iron. 
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Ionizable iron 

Free form of iron in the filtrate, which reacts with alpha-alpha- dipyridyl to 

yield colour, and obtained after incubation of samples with pepsin HCl at pH 1.35 and 

7.5 was digested as per method 3.8.2. Ionizable iron was then determined by atomic 

absorption spectrophotometer (AAS-4129). This form of iron corresponds to the 

ionizable iron. The percentage of iron absorption was determined by regression 

equation of Rao and Prabhavati (1978) as given below: 

Y=0.4827+0.4707X 

   Ioizable iron 

X=   ---------------------------×100 

     Total iron 

Reagents 

1.  Alpha-alpha-dipyridyl solution: Dissolved 0.1g of alpha –alpha dipyridyl in 

distilled water and diluted to 100 ml in volumetric flask. 

2. Acetate buffer solution: Dissolved 8.3g of anhydrous sodium acetate in 

distilled water followed by the addition of glacial acetic 12ml and made the 

volume to 100 ml. Filtered the contents through Whatman filter paper No.1.  

3. Hydroxylamine HCL solution: Dissolved 10g of hydroxylamine 

hydrochoride in distilled water and made the volume 100ml. 

Procedure 

From the aliquot, pipetted 1.0 ml into 10 ml volumetric flask and added 1ml of 

hydroxylamine hydrochloric solution. In few minutes, added 5ml of buffer solution 

and 1ml of α,α-dipyridyl solution and made the volume to 10 ml. Read the intensity of 

colour against reagent blank in spectrophotometer at  wavelength of 510 nm. 

Standard curve 

 Dissolved 3.512g of ferrous ammonium sulphate [Fe (NH4)2.4H2O] in distilled 

water to which 1ml of conc.H2SO4 was added and volume was made to 1 litre. 

Diluted 10 ml of this solution to 1 litre (10µg/ml) and used as working solution. 

Standard curve was prepared in the range of 25 to 125µg. Added 10, 20, 30, 40 ml of 

working standard solution to 100 ml of volumetric flasks. Add 2 ml of concentrated 
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HCl to each flask and volume was made to 100ml. Proceeded as in case of sample 

solution and standard curve was plotted (Figure 3.3). 

 

Fig 3.3 Standard curve for ionisable iron 

Estimation of soluble iron (Narasinga and Prabhabati 1982) 

To 1g of sample, added 50 ml of 0.03 N HCl. Incubated the mixture at 37ºC in 

shaker cum bath for three hours to stimulate the conditions that occur in human 

stomach. Filtered the mixture through ash less filter paper (Whatman No. 42). The 

filtrate was oven dried, digested in diacid mixture (nitric: perchloric acid, 5:1 v/v) and 

processed for determination of soluble iron by atomic absorption spectrophotometer. 

The extractability was determined as 

 HCL extractable minerals (mg) 

Extractability (%) = ---------------------------------------------×100 

                         Total iron (mg) 
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Phase-III (Impact evaluation –Pre and post intervention data collection) 

Impact of diet and nutrition education intervention on moderately anemic 

adolescent girls 

3.9  Locale and selection of subjects 

The study was conducted in selected Government Senior Secondary Schools 

of three blocks of Kangra district viz Baijnath, Panchrukhi and Bhawarna in the year 

2014-2016. Based on the assessed hemoglobin level, 90 moderately anemic subjects 

(Hb-8–10.9 gm/dl) were purposively selected to study the impact of nutrition 

intervention (spread over a period of 4 months) on their nutritional status and 

hemoglobin profile. These subjects were divided into three groups. 

i. Group 1 (n=30) received iron rich garden cress products along with 

nutrition education for four months. 

ii. Group 2 (n=30) were imparted nutrition education for four months. 

iii. Group 3 (n=30) were the control group. No nutrition intervention in any 

form was provided to this group. 

            Before the initiation of intervention, one orientation session was conducted to 

each group to sensitize the moderately anemic adolescent girls regarding the causes, 

consequences and treatment of anemia. All the girls of the group were gathered at one 

place in the school premises along with the class teachers and were explained about 

the importance of iron during adolescence and the rich dietary sources of iron and 

vitamin C.  They were motivated and encouraged to actively participate in the 

program (Figure 3.4). 

3.10 Intervention of moderately anemic adolescent girls 

Intervention schedule of moderately anemic adolescent girls consisted of 

estimating their diet and nutrient intake, level of hemoglobin and physical fitness 

index. A nutritional knowledge schedule was developed to assess the level of 

knowledge of respondents in the field of nutrition and health (Plate 3.5). 
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Plate 3.6 Knowledge, attitude and practics test (KAP) before and after intervention  

 

Plate 3.7  Haemoglobin assessment and step-stool test (PFI) before and after 

intervention

Hemoglobin estimation 

Step stool test 
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Fig. 3.4 Schematic presentation of evaluating effectiveness of nutrition 

intervention

Selection of Subjects 

(Moderately anemic adolescent girls-90)

Pre-intervention

KAP score related to nutrition and health

Diet and nutrient  intake

Physical fitness index

Hemoglobin level

Development of educational material

(posters/ leaflets/ flip card/ power point presentation in hindi)

Group 1 (n=30)

Received iron rich foods along with 
nutrition education

Group 2 (n=30)

Imparted nutrition 
education 

Post intervention 

Effectiveness of nutrition intervention

PAK score related to nutrition and health

Diet and nutrient  intake

Physical fitness index

Hemoglobin level

Group 3 (n=30) 

Control
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3.10.1 Nutritional and health knowledge, attitude and practice test  

    The schedule consisted of three parts: a) knowledge b) attitude c) practice 

test. Total fifteen statements per part which were closed ended type questions were 

included in the inventory schedule for finding out attitude of the selected subjects and 

assessment of practices and knowledge regarding nutrition and health. For practice 

test, practices regarding nutrition and health were asked from the subjects. In attitude 

testing, subjects were asked about the extent of their agreement with the statement 

ranging from agree, disagree and don‟t know and in knowledge test, subjects were 

asked multiple choice questions and allowed to tick any one correct answer. Each 

question carried one mark and one mark was awarded for each correct answer.  

Maximum possible score of practice, attitude and knowledge was 45. (Appendix-V) 

Knowledge test of all the 90 subjects was measured before and after nutrition 

intervention. The reliability and feasibility of the schedule was worked out by pre-

testing on 10 randomly selected respondents which were non-sampled subjects. Based 

on the response received during pre-testing, certain necessary changes were 

incorporated in the schedule. Hence, the pre-tested and reconstructed knowledge 

schedule was used for intervention program (Plate 3.6). 

3.10.2 Diet and nutrient intake  

          Information regarding the diet intake of selected subjects was collected as per 

method reported in 3.4.2. Nutrient intake pattern of all the 90 subjects was calculated 

from their dietary intake before and after conducting nutrition intervention. The per 

cent adequacy of diet and nutrient intake was also calculated.  

Diet intake of subjects 

Per cent diet adequacy = ------------------------------- x 100 

SDI of food group 

 

Nutrient intake of subjects 

Per cent nutrient adequacy = ------------------------------- x 100 

RDA of nutrients 

3.10.3 Hemoglobin level 

          Hemoglobin level of all the 90 selected subjects was measured before and after 

nutrition intervention using Sahli‟s hemoglobinometer (Plate 3.7).  
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3.10.4 Physical fitness index (Varghese et al.1995) 

           Anemia impairs the physical work capacity and work out put. Physical fitness/ 

efficiency of adolescent girls was measured using step-stool ergometer (Plate 3.7). 

Specification of step-stool ergometer (wooden) used in the experiment. 

i. Length- 45 cm 

ii. Breadth- 30 cm 

iii. Height- 24 cm 

Duration of stepping: Minimum 3 minutes and maximum 5 minutes 

Stepping rate: 30 steps/min 

Methodology for step-stool test:  

         Selected adolescent girls were allowed enough resting time and then their 

resting heart rate was measured with heart rate monitor (polar RS 400). After 5 min 

rest, the subjects were asked to perform the stepping activity on step stool ergometer 

for maximum of 5 min with a uniform stepping rate of 30 steps/min. During the 

stepping activity, the heart rate was recorded for every minute with heart rate monitor. 

After 5 min of stepping activity, the subjects were asked to stop and sit comfortably 

and then their recovery heart rate was recorded after every 1 min for a period of 5 

min. Physical fitness Index (PFI) was calculated by using the following formula: 

                                                       Duration of stepping (sec.)  

Physical Fitness Index =     ------------------------------------------------------------×100 

                                            Sum of 1
st
, 2

nd
 and 3

rd
 min recovery heart rate 

Table 3.6  Interpretation of health status of the girls as per the PFI scores 

given by (Edward et al. 1973) 

Scores Physical Fitness of the women 

<77 Poor 

77-83 Fair 

84-91 Good 

>91 Excellent 

Aerobic Capacity was calculated by using formula as below. 

(VO2 ml/kg x min.) = 0.377×Step-stool test score (PFI)-12.767 
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Table 3.7  Interpretation of health status of the girls as per the aerobic 

capacity values given by (Anonymous 2000) 

Scores Physical Fitness of the women 

Upto 15 Poor 

16.00-25.00 Low average 

26.00-30.00 High average 

31.00-40.00 Good 

41.00-45.00 Very good 

Beyond 45.00 Excellent 

3.11  Development of educational package 

The information obtained from knowledge score of the subjects during pre-

intervention was utilized for preparing the educational package. Combined package of 

audio-visual aids including posters/ leaflets/ flip card/ power point presentation in 

Hindi was prepared for conveying message and information regarding nutrition 

education to the selected respondents (Appendix -VI) covering various aspects of 

food and nutrition science such as food and nutrients, balanced diet, nutrients 

preservation, right ways to cook food, anemia, iron rich foods, junk food, sanitation 

and hygiene. 

3.12  Implementation of nutrition intervention   

3.12.1 Educational intervention 

Subjects were imparted nutrition education through lectures-cum-discussion 

using audio-visual aids viz. posters/ leaflets/ flip card/ power point presentation. The 

lectures were delivered to n=30 (Group-1 and Group-2) for period of 120 days (4 

months) at weekly interval on selected topics. The pamphlets or leaflets were 

distributed to the subjects. Extra copies were also provided to school staff and parents 

(Plate 3.8). 

3.12.2 Dietary intervention 

Dietary intervention was carried out with one sweet and one savoury 

preparations (mathri and laddoo) which were highly acceptable and had highest 

analysed iron content among developed recipes were used for dietary intervention to 

n=30 (Group-1) for period of 120 days (4 months). 20g of each preparation per day 

provided 100per cent RDA for iron need of the adolescent girls. So, weekly package 

of 4 day for laddoo and 3 day for mathri were provided to selected moderately anemic 

adolescent girls (Plate 3.9). The respondents were supervised for regular intake of 

dietary preparations. The composition of dietary preparations is as below. 
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Plate 3.8 Imparting nutrition education through different audio-visiual aids 

 

Plate 3.9  Distributing iron rich garden cress developed products and nutrition 

educational material



60 
 

 

6
0

 

Table 3.8 Composition of dietary preparations 

Recipe Daily Supplement RDA meet for iron  

Laddoo  (Variant-2) 20g 100 per cent 

Mathri(Variant-2) 20g 100 per cent 

 

3.13  Impact assessment of nutrition intervention  

To study the impact of nutrition intervention trial, the schools were revisited 

for follow-up of all the three represented groups after four months of intervention. For 

assessing the effectiveness of nutrition intervention, information on knowledge, 

attitude and practice was again collected for the same subjects. In addition to 

knowledge schedule, diet and nutrient intake, physical fitness index and hemoglobin 

level of all the groups was analyzed per as methods discussed in 3.10.1, 3.10.2, 

3.10.3, 3.10.4. The pre and post intervention was done to evaluate the impact of 

intervention in terms of analysed parameters. The scores of pre and post exposure 

stage were compared and impact of nutrition intervention was studied by using the 

following formula. 

Gain in score= score of post test - score of pretest 

Quantum of improvement=Post test score / Pretest score 

3.14  Data analysis 

3.14.1 Tabulation of data 

 After collection of field data, the information was coded on the master sheets 

and then tabulated into master tables. Depending upon the objectives, different modes 

of classification were made to get maximum information from the data. 

3.14.2 Statistical analysis 

 The tables were quantified by using frequency tables and the percentages, 

standard errors and means for studying variables were calculated. Data of nutritional 

and organoleptic evaluation of developed products were subjected to statistical 

analysis for analysis of variance (ANOVA) in a completely randomized design. For 

analysing the differences between more than two groups as per different factors was 

subjected to factorial CRD. The data obtained in study were subjected to different 
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statistical analysis. The differential gain in knowledge over the period of four months 

was assessed through the pre- and post-exposure survey. Paired 't' test was used to 

compare pre- and post exposure mean scores of experimental groups. Correlation 

coefficient between various variables was also determined to check the relationship of 

associated risk factors with hemoglobin and anthropometric parameters. 
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4.  RESULTS AND DISCUSSION 

 

This  chapter present the findings of research study entitled  “Impact of dietary 

intervention on nutritional status of anemic adolescent girls of Kangra district (HP)”  

done in the selected three blocks of Kangra district, Himachal Pradesh viz. 

Panchrukhi, Baijnath and Bhawarna. The research was done in three phases and the 

results therefore have been reported and discussed in three sections. Prior to studying 

the major objective, the baseline profile and nutritional profile of three hundred 

adolescent girls was assessed through an interview schedule and the results reported 

in section-I. Section-II constituted standardization and development of iron rich 

recipes using garden cress as the main iron source and nutritional as well as sensory 

evaluation of developed products. Section-III involved evaluation of the major 

objective i.e. dietary intervention of moderately anemic adolescent girls and its impact 

assessment. Thus, this chapter presents the results of the investigation organised and 

discussed in three major sections as below. 

Section-I  Assessment of nutritional status of adolescent girls and prevalence 

of anemia 

4.1 Background information  

 4.1.1 General profile 

 4.1.2 Socio-economic status 

 4.1.3 Land holding, agriculture crops and horticulture plantation 

 4.1.4 Milch and other domestic animals rearing pattern 

4.2 Dietary pattern 

4.3 Cooking techniques 

4.4 Dietary and nutritional status 

 4.4.1 Frequency of consumption of foods 

 4.4.2 Food intake 

 4.4.3 Nutrient intake 

 4.4.4 Anthropometric measurement 

 4.4.5 Clinical assessment 

 4.4.6 Biochemical assessment for hemoglobin 

4.5 Physical activity pattern 
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4.6 Mass media information 

4.7 General health record 

4.8 Information on supplementation 

4.9 Information regarding menstrual history 

4.10 Academic profile and social behavior 

4.11 Preception and knowledge regarding anemia 

Section-II  Formulation and nutritional evaluation of value added products 

from garden cress seeds 

4.12 Nutritional evaluation of garden cress whole and treated seeds 

4.12.1 Proximate composition 

 4.12.2 Mineral content 

 4.12.3 In-vitro iron content 

4.13 Nutritional evaluation of developed iron rich products 

4.13.1 Sensory acceptability of value added products  

4.13.2 Proximate composition 

 4.13.3 Mineral content 

 4.13.4 In-vitro iron content 

Section-III  Impact of diet and nutrition education intervention on moderately 

anemic adolescent girls 

4.14 Impact assessment of nutrition intervention 

 4.14.1  Knowledge, Attitude and Practice (KAP)test for nutrition and health 

 4.14.2 Physical fitness activity 

 4.14.3 Hemoglobin level 

 4.14.4 Dietary intake 

4.14.5  Nutrient intake 

4.15 Correlation coefficient (r) between different variables 
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Section-I: (Baseline survey and data collection) 

Assessment of nutritional status of adolescent girls and prevalence of anemia 

A total sample of three hundred adolescent girls in age group of 12-18 years 

were selected randomly from Senior Secondary Government  schools situated in 

Baijnath, Panchrukhi and Bhawarna blocks of Kangra district, Himachal Pradesh. 

4.1 Background information of subjects  

 Before assessing the dietary and nutritional status and compiling information 

on various aspects of respondents, a baseline survey of selected adolescent girls was 

done to document the general profile of girls in addition to recording of socio-

economic indicators like land holding pattern, income, education, occupation  and 

animals rearing pattern etc done by selected families. The objective behind this, was 

to assess the quality of lifestyle of families and to study the influence of these 

demographic and socio economic factors on health and nutritional status of selected 

moderately anemic adolescent girls.    

4.1.1 General profile 

 The analysis of general profile of the selected subjects is presented in 

Table 4.1. The distribution of the subjects on the basis of age revealed that 49, 30 and 

34 per cent of the adolescent girls from Panchrukhi, Baijnath and Bhawarna blocks 

were in the age group of 12-14 years, 34, 41 and 35 per cent belonged to age group of 

15-16 years and 17, 29 and 31 per cent were in the age group of 17-18 years 

respectively. Mean age calculated for different age groups revealed that 37.66 per cent 

subjects were in age group of 12-14 years, 36.66 per cent in 15-16 years and 

remaining 25.66 per cent subjects were in age group of 17-18 years. The data inferred 

that maximum adolescent girls (47.33 %) were studying in IX-X class and remaining 

32.00 and 20.66 per cent were in XI-XII and VI-VIII class respectively. Block wise, 

24, 54 and 22 per cent adolescent girls from Panchrukhi, 18, 45 and 37 per cent from 

Baijnath and 20, 43 and 37 per cent from Bhawarna were in VI-VIII, IX-X and XI-

XII standards respectively. 

With the change in pace of time and urbanization, the nuclear family system is 

taking over joint family system as depicted from the data regarding family type placed 

in Table 4.1. Majority (61.00%) of the subjects came from nuclear families however, 

39 per cent were still living in joint family system. Kaur and Kaur (2011) in their 

study observed that 58 per cent of female subjects belonged to nuclear families. 
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Sachan et al. (2012) found that majority of anemic adolescent girls (56.7%) belonged 

to nuclear families while rest of anemic adolescent girls were living in joint family 

system. The results of present study are also supported by the study of Pattnaik et al. 

(2013) who reported that 60.92 and 39.07 per cent girls were living in nuclear and 

joint family respectively. In whole, maximum numbers of adolescent girls (68%) were 

in nuclear families in Baijnath block followed by Panchrukhi (60%) and Bhawarna 

(55%) block respectively. The study done on socio-economic status by Singh (2014 b) 

on schedule caste community of Kangra district, Himachal Pradesh revealed that out 

of 250 respondents,133 belonged to joint family  and 117came from nuclear family. 

Table 4.1  General profile of selected adolescent girls (N=300) 

Particulars 

Blocks 

Panchrukhi 

(n=100) 

Baijnath 

(n=100) 

Bhawarna 

(n=100) 

Total 

(N=300) 

Age (years) 

12-14 49 30 34 113(37.66) 

15-16 34 41 35 110(36.66) 

17-18 17 29 31 77 (25.66) 

Mean age±SD 14.73±1.61 15.30±1.80 15.29±1.94 15.10±1.34 

Standard 

VI-VIII 24 18 20 62(20.66) 

IX-X 54 45 43 142(47.33) 

XI-XII 22 37 37 96(32.00) 

Family Type 

Joint 40 32 45 117(39.00) 

Nuclear 60 68 55 183(61.00) 

Size of Family 

<4 3 1 8 12 (4.00) 

4-6 71 65 64 200(66.66) 

>6 26 34 28 88(29.33) 

Mean family 

size±SD 
5.23±1.76 5.29±1.91 4.68±1.56 300(100.00) 

Ordinal position 

1 32 38 37 107(35.66) 

2 41 35 58 134(44.66) 

>2 27 27 5 59(19.66) 

Mean position±SE 1.93±0.76 1.83±0.80 1.68±0.56 300(100.00) 

No. of siblings 

None 1 2 0 3(1.00) 

1-2 77 56 76 209(69.66) 

>2 22 42 24 88(29.33) 

Religion 

Hindu 99 97 99 295(98.33) 

Sikh 1 3 1 5(1.66) 

Community 

General 8 10 18 36 (12.00) 

OBC 29 34 21 84(28.00) 

ST 18 23 7 48(16.00) 

SC 45 33 54 132(44.00) 

#Figure in parentheses represents percentage 
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Information on the family size of subjects revealed that most of the families 

(66.66 %) comprised of four to six members, whereas 29.33 per cent comprised of 

more than 6 members and only 4 per cent of families had less than four members. 

Block wise, 71, 65 and 64 per cent of families had 4-6 family members, 26, 34 and 28 

per cent had less than 6 members and only 3, 1 and 8 per cent had less than 4 family 

members in Panchrukhi, Baijnath and Bhawarna blocks respectively. Family size is 

one of the factors which affects the nutritional status of an individual, thereby the 

entire family and the society. A large family ultimately leads to low levels of 

education, income, health and economic status.  The findings are in line with reports 

of Mahajan (2011) who  revealed that family size of 50 and 79 per cent of urban and 

rural adolescent girls family size comprised of 5-8 members followed by 43 and 21 

per cent of them having a up to 4 members. Singh (2014a) reported that most of the 

adolescent girls belonged to family size of 4 members i.e. 76.7 and 86.7 per cent in 

rural and urban area and only 23.4 and 13.3 per cent of rural and urban subject‟s 

family had 5-10 members. 

With respect to the birth order, majority of the subjects (44.66 %) were at the 

second ordinal position while 35.66, 19.66 per cent were at first and third and above 

positions respectively.  Blockwise data revealed that 41, 35 and 58 per cent of 

adolescent girls were in second birth order, 32, 38 and 37 per cent were in first order 

and 27, 27 and 5 per cent were in birth order greater than two for Panchrukhi, 

Baijnath and Bhawarna blocks respectively. Sehgal and Kawatra (2002) observed that 

most of the respondents (72.58%) were of the first to third birth order and the rest 

i.e.27.42 per cent were in birth order of more than 3. The observation of Koon et al. 

(2006) stated that majority of the adolescents (51.3%) were from families with 3-4 

children and most of them (63.3%) were either first born or second child. Sachan et al. 

(2012) exhibited third and fourth place birth order for school going anemic adolescent 

girls. 

Majority of respondents had one to two siblings (69.66%) whereas 29.33 per 

cent had more than two siblings and only one per cent was single child. When 

compared at block level, 77, 56 and 76 per cent of adolescent girls had 1 or 2 siblings, 

22, 42 and 24 per cent had more than two siblings in Panchrukhi, Baijnath and 

Bhawarna blocks respectively. Single child data was almost negligible. Pattnaik 

(2013) reported that 23.84 per cent respondents had one sibling and 76.15 per cent 

respondents had two or more siblings. 
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Majority of subjects (98.33%) belonged to Hindu religion and only negligible 

percentage i.e. 1.66 was Sikh. Blockwise distribution revealed that 99, 97 and 99 per 

cent girls belonged to Hindu religion and remaining 1, 3 and 1 per cent of the subjects 

were Sikh in Panchrukhi, Baijnath and Bhawarna blocks respectively. Goswami et al. 

(2009) reported that higher proportion of the subjects in Ludhiana city were Hindu 

(52.2%) followed by Sikh (44%). 100 per cent respondents in the study residing in 

Kangra district (HP) were Hindu as reported by Singh (2014b). 

The distribution of the adolescent girls on the basis of community revealed 

that majority of the subjects belonged to schedule caste (SC) (44.0%) followed by 

other backward class (OBC) (28.00%), schedule tribe (ST) (16.00 %) and general 

community (12 %). Splitwise, for selected blocks, data showed that 45, 33 and 54 per 

cent subjects belonged to the schedule caste, 29, 34 and 21 per cent to backward class, 

18, 23 and 7 per cent to ST category    and 8, 10 and 18 per cent to general 

community in Panchrukhi, Baijnath and Bhawarna, respectively. Sachan et al. (2012) 

obtained that majority of anemic adolescent girls in the study belonged to schedule 

caste followed by general category and backward class. The data reported to religion 

and community status of the studied area is well supported with reference of 

Anonymous (2013) which states that District Kangra has more population of Hindu 

religion followed by Sikh and other minor communities. Schedule caste population 

was also more in number as compared to ST population. 

4.1.2 Socio-economic profile 

The information pertaining to education level of father‟s of subjects reported 

in Table 4.2 revealed that 89.33 per cent were educated and smaller percentage of 

them i.e. 7.33 per cent were illiterate. Remaining 3.33 per cent were not alive. Further 

detailing of education depicted that 52.66 per cent were below matric level, 26.66 per 

cent passed matric only, 8.39 per cent studied up to senior secondary level and only 

1.33 and 1.00 per cent completed graduation and post graduation respectively. 
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Table 4.2  Socio-economic profile of families of selected adolescent girls 

(N=300) 

 

Particulars 

Blocks 

Panchrukhi 

(n=100) 

Baijnath 

(n=100) 

Bhawarna 

(n=100) 

Total 

(N=300) 

Father's education  

Illiterate 7 10 5 22(7.33) 

Below matric 57 60 41 158(52.66) 

Matric  27 22 31 80(26.66) 

Senior secondary  5 5 15 25(8.33) 

Graduate  1 - 3 4(1.33) 

Postgraduate 1 - 2 3(1.00) 

Diploma/ Skilled 

Training - - - - 

Not alive  2 3 5 10(3.33) 

Mother's education 

Illiterate 4 21 4 29(9.66) 

Below matric 70 66 20 156(52.00) 

Matric  19 12 59 90(30.00) 

Senior secondary  2 1 14 15(5.00) 

Graduate  1 - 2 3(1.00) 

Postgraduate - - 1 1(0.33) 

Diploma/Skilled training - - - - 

Not alive  4 - - 4(1.33) 

Father's occupation  

Farmer 11 15 6 32(10.66) 

Artisan 14 17 16 47(16.66) 

Service  10 8 14 10(6.66) 

Business 40 10 27 77(25.66) 

Labourer 23 47 32 102(34.00) 

Mother's occupation  

Housewife 80 76 77 233(77.66) 

Working 8 9 16 33(11.00) 

Labourer 8 15 7 30(10.00) 

Monthly income (Rs/month) 

<5000 37 42 27 106(35.33) 

5001-10000 51 53 58 162(54.00) 

1001-15000 8 4 6 18(6.00) 

>15000 4 1 9 14(4.66) 

Mean monthly 

income±SD 7000±1.63 6000±1.34 9000±1.88 7333±1.43 

House 

Owned 94 84 74 252(84.00) 

Rented 6 16 26 48(16.00) 

Type of house 

Kuccha 35 51 20 106(35.33) 

Semi-Pucca 36 27 19 82(27.33) 

Pucca 29 22 61 112(37.33) 

Source of drinking water   

Tap water 62 65 58 185(61.66) 

 Hand pump 37 30 42 109(36.33) 

Bouri/ well 1 5 - 6(2.00) 

#Figure in parentheses represents percentage  
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None of them did diploma or any skilled training. Block wise, majority of 

fathers of the subjects in Baijnath block (69%) were educated followed by Panchrukhi 

block (57 %) and Bhawarna block (41 %) respectively.  Sharma (1993) also stated the 

same results on socio economic profile of these three selected blocks.The finding 

corroborates with Census (2011) which reports male literacy rate in Kangra district as 

91.49 per cent.  Patttnaik et al. (2013) reported that fathers of adolescent girls in their 

study (53%) had primary education, 37.7 per cent studied up to secondary education, 

60 per cent have gone up to higher secondary level and only 2.6 per cent completed 

graduation while 0.7 per cent of them were illiterate. On similar lines, Gupta et al. 

(2017) reported regarding the education level of father of their subjects and found that 

40.09 per cent had primary education, 36.64 per cent studied up to secondary 

education, 18.97 per cent did higher secondary or higher and 4.31 per cent of them 

were illiterate.  

Literacy percentage of mothers showed their education level was at par their 

male counterparts i.e. 90 per cent were educated of which 52 per cent  were under 

matriculated followed by matriculated (30%), senior secondary (5.00%) graduate, 

(1.00%) and post graduate (1.33 %). 9.66 per cent mothers did not receive any type of 

education. The report on socio-economic indicators of Himachal Pradesh by 

Anonymous (2013) published literacy percentage of 87.5 per cent for males and 73 

per cent for females residing in Kangra district. A close examination of the data 

indicated that the literacy rates of the studied population was higher as compared to 

national level figures and even higher from the neighboring states of Punjab, Haryana 

and Jammu and Kashmir. Pattanik et al. (2013) assessed education level of mothers of 

adolescent girls in their study and found that only 2 per cent of mothers were illiterate 

while 66.2 per cent have completed primary education and 29.8 per cent studied up to 

secondary education.  Similarly Gupta et al. (2017) reported that 11.21 per cent 

mothers of the adolescent girls in their study group were illiterate, 59.48 per cent 

completed primary education and 24.57 per cent studied up to secondary level 

education. Only 4.74 per cent of mother further did higher secondary or graduation.  

With respect to occupation, 34 per cent of fathers were labourer, 25.66 per 

cent businessman, 16.66 per cent were engaged in artisan work, 10.66 per cent were 

agriculturist and only 6.66 per cent were in Government/private services. Gupta et al. 

(2017) assessed occupation of parents of their respondents and found that 16.38 per 

cent of fathers were unemployed and unskilled worker, 39.22 per cent were skilled 
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worker, 20.26 per cent were service holder and 24.14 per cent were having their own 

business. 

The distribution of the subjects according to the occupation of mothers 

revealed that maximum per cent of mothers (77.66 %) were housewives, 11 per cent 

were in service and remaining 10.33 per cent were doing labourer work. Singh 

(2014a) estimated that 68.3 per cent mothers of adolescent girls were housewives and 

31.6 per cent mothers were working.  

The data in Table 4.2 revealed that majority of adolescent girls (54 %) 

belonged to families having earning between 5,000 to 10,000 rupees per month 

followed by 35.33 per cent with family income less than 5,000.Only 6 per cent and 

4.66 per cent had family income between 10,000-15,000 and more that 15,000 

respectively. Block wise, mean family income was highest in Bhawarna block (Rs 

9000±1.88) followed by Panchrukhi (Rs 7000±1.63) and Baijnath (6000±1.34). Kaur 

and Kaur (2011) reported that 60 per cent of rural families subjects belonged to 

families with income less than Rs 5,000 per month, 28 per cent with family income of 

Rs 5000-10000 per month and 12 per cent female subjects belonged to income group 

having more than Rs 10,000 per month. A study by Singh (2014b) reported that 

majority of respondents residing in Kangra district (136) belonged to BPL family and 

rest 114 respondents belonged to APL family. 

The socio-economic profile of the selected families of adolescent girls further 

revealed that   84 per cent of families had their own house and 16 per cent lived in 

rented accommodation. Of the total families surveyed, 37.33 per cent had pucca 

house, 35.33 had kuccha house while 27.33 lived in semi-pucca type of house. More 

than 50 per cent of families (61.66 %) had access to tap water while 36.33 per cent 

families used hand pump as a source of water. Only fewer percentage of selected 

families (2%) had well and bouri as a source of water. It was further recorded that tap 

water and hand pump were used by 62, 65 and 58 per cent and hand pump 37, 30 and 

42 per cent in Panchrukhi, Baijnath and Bhawarna respectively. Bouri and well source 

were rarely used by selected population. Study done by Singh (2014a) reported that 

68.3 per cent adolescent girls had their own house, 89 per cent of subjects were living 

in pucca houses followed by mixed house (6.1 %) and only 4.8 per cent subjects lived 

in kuccha house. He also reported that 85 per cent subjects were having tap water 

supply and 15.6 per cent used hand pump as a source of water. Singh (2014b) 
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observed that out of 250 respondents living in Kangra district, 91 stayed in semi 

pucca house, 90 in kaccha house while 69 respondents lived in pucca house. 

Various indicators discussed above were analysed to assess socio-economic 

status of the studied population. Analysis of the indicators presented gives evidence of 

a better socio-economic status in terms of education, type of house and accessibility to 

drinking water. Socio-economic status of parents affects childhood conditions which 

are reflected in their health and education. 

4.1.3 Land holding, agriculture crops and horticulture plantation  

The state of Himachal Pradesh has predominately rural settlement. Kangra 

district has considerable diversity in its physiographly, land use pattern and cropping 

system (CGRT 2008). More than 90 per cent of total population directly or indirectly 

depends upon agriculture for their livelihood. This scenario relevantly corroborates 

with the data presented in the Table 4.3 which highlights the landholding pattern by 

families of selected adolescent girls. Maximum number of (95.66 %) families owned 

land of which 56.66 per cent had marginal land holding followed by 24.66 per cent 

with small and 18.33 with medium land holding. Only 1 per cent of population was 

landless. A meager percentage of 2.66 per cent families rented their land. Only two 

families in Baijnath block rented out their land contributing to mean of 0.66 per cent. 

Shegal and Kawatra (2002) surveyed different villages from arid, semi arid-semi wet 

and wet zone of Haryana state and found that 37, 30.50 and 37.25 per cent families 

respectively were landless and those having land had  marginal (27.33 %)  to large 

size(11.33 %) holdings. Land holding pattern calculated by Singh (2014b) in Kangra 

district (HP) revealed that 80 respondents had 1 to 2 acres cultivated land and least 

number of respondents had more than 2 acres of cultivated land. 

The blocks selected in the present study falls under Palam valley region of 

Kangra district that comprise mid-hill sub humid zone. The agro climatic conditions 

of the studied area are most suitable for growing of agriculture crops as well as 

horticulture crops. The data in Table 4.3 present details about the agriculture crops 

grown during the rabi and kharif seasons. The agro climatic environment of Kangra 

district is suitable for production of vegetables.  
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Table 4.3 Land holding, agriculture crops and horticulture plantation 

pattern by families of selected adolescent girls (N=300) 

Particulars 
Blocks 

Panchrukhi 

(n=100) 

Baijnath  

(n=100) 

Bhawarna 

(n=100) 

Total            

(N=300) 

Land holding 

No land - 3 - 3(1.00) 

Owned 96 94 97 287(95.66) 

Rented in 4 1 3 8(2.66) 

Rented out - 2 - 2(0.66) 

Size of land holding 

Marginal 36 52 82 170(56.66) 

Small 33 31 10 74(24.66) 

Medium 30 17 8 55(18.33) 

Large 1 - - 1(0.33) 

Agriculture (Rabi crops) 

Wheat 62 33 16 111(37.00) 

Oil seeds 38 30 6 74(24.66)) 

Potato 49 36 12 97(32.33) 

Fodder crops 47 38 7 92(30.66) 

Vegetables 92 53 18 163(54.33) 

Agriculture (Kharif crops) 

Paddy 64 39 15 118(39.33) 

Maize 53 27 16 96(32.00) 

Soybeans 48 28 11 87(29.00) 

Fodder crops 45 29 6 80(26.66) 

Vegetables 93 58 18 169(56.33) 

Horticulture 

Mango 47 41 8 96(32.00) 

Litchi 4 6 3 13(4.33) 

Guava 84 47 12 143(47.66) 

Peach 63 11 4 78(26.00) 

Citrus 74 44 9 127(42.33) 

Papaya 33 25 4 62(20.66) 

Sand pear 38 28 5 71(23.66) 

Sugar cane 19 7 0 26(8.66) 

Loquat 22 17 3 42(14.00) 

Use of produce from land  

Marketed 13 - - 13(4.33) 

Self-sufficient 59 17 2 78(26.00) 

In-sufficient 12 53 23 88(29.33) 

Sufficient 

+marketed 11 2 - 

13(4.33) 

#Figure in parentheses represents percentage  
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So, majority of families of selected respondents grew vegetables as well as 

fodder crops for milch animals in both seasons with a close percentage of 56.31 and 

54.33 for vegetables and 26.66 and 30.66 for fodder crops in kharif and rabi season 

respectively. The selected families raised wheat (37 %), oilseeds (24.66 %) and 

potatoes (32.33 %) during rabi season which was replaced with paddy (39.33 %), 

maize (32 %) and soyabean (29 %) during kharif season. Horticulture crop plantation 

clarifies that majority of respondents had planted guava (47.66 %) followed by citrus 

(42.33 %), mango (32.00 %), peach (26.00 %), sand pear (23.66 %) papaya (20.66 

%), loquat (14.00 %) sugarcane (8.66 %) and only 4.33 per cent had litchi plant. 

Shegal and Kawatra (2002) surveyed different villages from arid, semi arid, 

wet and wet zones of Haryana state and found that 37, 30.50 and 37.25 per cent 

families of respondents were landless land those having land had marginal (27.33%) 

to large size (11.33%) holdings.   The data regarding use of produce from land 

showed that for 29.33 per cent families, the produce was insufficient while 26.00 per 

cent stated that the production was self-sufficient. An equal number of respondents 

i.e. 4.33per cent said that the production from their land was not only sufficient for 

their family but also for marketing. 

4.1.4  Milch and other domestic animals rearing pattern 

Data compiled and calculated for milch farming rearing pattern depicted that 

only 28.33 of families reared milch animals which were only cow while 71.66 had no 

milch animals. The cows reared were mainly of indigenous breed 15.66 per cent and 

12.66 per cent were cross breed mainly Jersey and Holstein.  25.33 per cent of 

families had only one cow and only 3 per cent had more than 2 cows which may be 

due to nuclear family pattern prevalent in the studied area. 

None of the families in selected block of Bhawarna reared goat. Only 3 

families in Panchruhki and 15 families in Baijnath block kept goat. Gaddi is a popular 

tribe of Himachal Pradesh from Bharmour region but many of them due to their 

migratory livelihood have settled down in Kangra district mainly in area of Baijnath 

and Dharamshala. Their main occupation is shepherding and makes their livehood by 

rearing and selling sheep or goats. That may be reason of more number of families 

documented for rearing goats and sheep. 
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Table 4.4  Milch and other animal rearing pattern by families of selected 

adolescent girls (N=300) 

Particulars 

Blocks 

Panchrukhi 

(n=100)  

Baijnath  

(n=100) 

Bhawarna 

 (n=100) 

Total 

(N=300) 

Milch animals 43 35 7 85(28.33) 

No milch animals 57 65 93 215(71.66) 

Breed  

Indigenous 21 19 7 47(15.66) 

Cross breed 22 16 - 38(12.66) 

Number of Cow 

1 38 34 4 76(25.33) 

2 5 1 3 9(3.00) 

Number of  Goat 

1 3 - - 3(1.00) 

2 - 2 - 2(0.66) 

>3 - 13 - 13(4.33) 

Yield (Kg) 

1-2 13 13 2 28(9.33) 

3-4 20 15 3 38(12.66) 

>4 10 6 2 18(6.00) 

Amount  for consumption (Kg) 

1-2 5 12 - 17(5.66) 

3-4 31 4 1 36(12.00) 

>4 7 1 3 11(3.66) 

Amount for sale (Kg) 

1-2 20 6 - 26(8.66) 

3-4 2 13 1 16(5.33) 

>4 5 14 - 19(6.33) 

Domestic  animals 14  13  -  27(13.50)  

No domestic 

animals 76 77 - 153(76.50) 

Breed 

Indigenous 14 13  - 27(9.00)  

Cross breed - -  -  - 

Number of Sheep 

<5 1 -  -  1(0.33) 

5-10 3 -  -  3(1.00) 

>10 5 10   -   15(5.00) 

Number of  Poultry 

<5 2 1  - 3(1.00) 

5-10 3 2  -  5(1.66) 

Purpose 

Domestication  6 2  - 8(2.66) 

Selling 8 11  -  19(6.33) 

#Figure in parentheses represents percentage 
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As stated, more number of cows were cross-bred but the yield of milk was 

very less i.e. 3-4 liter as reported by 12.66 per cent of families. 9.33 per cent had yield 

between 1-2 liter and 6 per cent had more than 4 liter of milks. As the data reveal, the 

amount of milk yield was less and was sufficient for their consumption only however, 

a few families sell out also. 8.66 per cent reported selling of 1-2 liter milk, 6.33 sell 

more than 4 liter and 5.33 per cent between 3-4 liter of milk. 

This observation agrees with the study of Sehgal and Kawatra (2002) reported 

that 80.50 per cent of families of selected adolescent girl‟s households in Haryana 

owned milch animals. Milch animals generally owned were cow and buffalo with few 

having goats. Singh (2014b) documented livesock inventory of Kangra district and 

found that 40 per cent respondents have cow (local) in which 65 per cent had one or 

two cow and 30 per cent had more than two cows. 45 per cent reared one or two 

buffalos.  

A perusal of data in Table 4.4 depicted that only 13.50 per cent families reared 

domestic animals viz. sheep and poultry that too of indigenous breed (9 %). This 

small percentage of rearing practice was mainly prevalent in Panchrukhi and Baijnath 

block only. Further categorization of data suggested that 6.33 per cent were reared for 

marketing and only 2.66 per cent for domestication purpose.  

4.2  Dietary pattern  

Diet plays a very important role in growth and development of adolescents, 

during which, development of healthy eating habits is of supreme importance. Most of 

the adolescents have the habit of skipping the meals, particularly breakfast, or have 

irregular meals thereby affecting their health and nutrition. Therefore, this parameter 

was studied with the objective to assess the food habits, food and meal pattern, meal 

skipping and fast keeping. 

Table 4.5 present the information on dietary pattern of adolescent girls 

selected from three blocks of Kangra district. The data highlighted that majority of 

adolescent girls, 55.33 per cent were vegetarian, 41.00 per cent were non- vegetarian 

and only 3.66 per cent were ovatarian.  
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Table 4.5  Dietary pattern of selected adolescent girls (N=300) 

Particulars 

Blocks 

Panchrukhi 

(n=100)  

Baijnath 

(n=100) 

Bhawarna 

(n=100) 

Total 

(N=300) 

Food habit 

Vegetarian 58 88 20 166(55.33) 

Non-vegetarian 36 11 76 123(41.00) 

Ovatarian 6 4 1 11(3.66) 

Non vegetarian food consumption 

Chicken  58 67 73 198(66.00) 

Mutton  49 37 53 139(46.33) 

Fish  35 13 40 88(29.33) 

Pork 44 3 10 57(19.00) 

Frequency of non vegetarian food 

Once a week 7 - 24 42(14.00) 

Once in fortnight - - 21 21(7.00) 

Once a month 42 8 34 115(38.33) 

Occasionally 9 12 9 39(13.00) 

Food pattern 

Whenever they 

want 

51 10 93 154(51.33) 

At meal times 48 90 7 145(48.33) 

When nothing to do 1 - - 1(0.33) 

Mode of meals 

Frequent small  51 38 86 175(58.33) 

Few heavy  49 62 14 125(41.66) 

Meal time 

Breakfast 97 38 88 233(74.33) 

Lunch 27 100 67 194(64.66) 

Evening tea  97 77 94 268(89.33) 

Dinner 98 99 98 295(98.33) 

After dinner 18 19 32 69(23.00) 

Lunch time  

Bring lunch pack 21 76 47 144(48.66) 

Mid day meal 6 24 20 50(16.66) 

Canteen/vendor - - - - 

Skip 73 - 33 106(35.33) 

Skipped meal 

Breakfast 3 62 12 77(25.66) 

Lunch 73 - 33 106(35.33) 

Dinner 2 1 2 5(1.66) 

Fast keeping 66 87 43 196(65.33) 

Weekly 27 25 22 74(24.66) 

Monthly 14 23 8 45(15.00) 

Yearly 25 39 13 77(25.66) 

No fast keeping 34 13 57 104(34.66) 

#Figure in parentheses represents percentage  
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Non vegetarian study subjects was consuming mainly chicken (66 %) 

followed by mutton (46.33 %), fish (29.33 %) and pork (9 %). Though 41 per cent 

subjects was non vegetarian but majority of them had consumption once in a month. 

Almost equal percentage of subjects were taking animals foods once a week or 

occasionally. Sharma (1993) also reported same results on non vegetarian food 

consumption once a week in selected bocks of Kangra. 

As per food pattern, 51.33 per cent of adolescent girls consumed meal 

whenever they want and 48.33 per cent preferred to eat at meal times. Most of the 

girls consumed frequently small meal (58.33 %) and 41.66 per cent had preference for 

heavy meal. 

Data regarding meals taken revealed that 98.33 per cent of adolescent subjects 

take dinner. Only 64.66 per cent were having lunch, which they bring from their home 

(48.66 %) and enjoy while sitting in the company of their friends in the school lawns 

or had as mid day meal (16.66 %). At lunch time, girls were not allowed to cross the 

school gate hence the data on lunch from canteen or vendors was nil. A glance at the 

data, block wise, highlighted that 73 per cent of subjects in Panchrukhi block and 33 

per cent in Bhawarna block skipped lunch whereas, in Baijnath block 100 per cent 

had their lunch meal because school principal had ruled out to beneficiary students to 

eat the mid day meal hence the relevant data  had no values. 

  A percentage of 35.33 skipped lunch and preferred to eat after school at 

home, thereby leading to increase in percentage of 89.33. A good number of 233 girls 

(74.33 %) ate breakfast which is a positive sign as adolescent due to a change in 

behavior pattern and lifestyle skip breakfast. A further detailing of skipping meals 

highlighted the trend of skipping lunch (35.33 %) followed by breakfast (25.66%). A 

negligible percentage skipped dinner. 

The trend of keeping fast by the selected adolescent girls showed that 65.33 

per cent of girls kept fast while 34.66 per cent did not prefer to skip their meal during 

the day. An almost equal percentage of population i.e. 24.66 and 25.66 kept fast 

weekly and yearly respectively, while 15 per cent preferred to keep fast once a month.  

Similar results were found by Puri et al. (2008) that a large number of 

Government (63.3%) and private (53.2%) school students were not bringing tiffins in 

the schools. Nearly one fifth of adolescent students liked to eat from the vendors 

outside the school and 11.6 per cent of adolescents did not take lunch at home. Half of 
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the adolescents usually visit restaurants/eating joints after school hours.  Dinner was 

important meal for all majorities of subjects in rural (96.67%) and urban (91.67%) 

area. Singh (2014a) reported majority of the subjects (60.8%) having 3 meals a days, 

298.2 per cent having 2 meals and very few of them (10.0%) were having 4 meals a 

day. More than half of the total subjects i.e. 65.83 per cent were recorded to take 

lunch at home as they reside nearby the school. 

4.2.1  Fast food consumption pattern 

Adolescence is a crucial life stage characterized by dramatic modifications in 

lifestyle patterns. These modifications include more unhealthy food choices, eating 

outside the home, sedentary behaviors, all of which put adolescents at nutritional risk. 

Some dietary patterns are quite common among adolescents, like snacking, usually on 

energy-dense foods, wide use of fast food and low consumption of fruits and 

vegetables. Taste, time considerations, convenience, and cost are major factors that 

contribute to an adolescent's food choices. 

Table 4.6 revealed the consumption pattern of selected fast foods by 

adolescent girls. The data obtained for different fast food depicted that majority of the 

adolescent girls rarely consumed (67.25 %) them, followed by weekly consumption 

(11.81 %). A percentage of 11.22 never consumed these fast foods. A very negligible 

data was recorded for daily and alternate consumption of these foods in Panchrukhi 

and Baijnath blocks. The daily consumption of chips/ kurkure and of 

biscuits/cake/pastry was recorded for Bhawarna block. A mixed data pattern is visible 

for consumption of different foods reported in the Table 4.6 However, the most 

preferred one were chips/kurkure, pasta/ noodles and biscuits cake/ pastry in Baijnath 

and Bhawarna blocks. An equal preference was reported for respondents residing in 

Panchrukhi block. 

Kumar et al. (2006) studied that samosa, a deep fried Indian snack was the 

most preferred (99.2%) fast food item and pizza (22.8%) came out to the least 

preferred item. Chaat also came out to be the most common fast food item preferred 

by 99.2 per cent respondents. The majority of the respondents (73.2%) were 

occasional consumers of fast food. Puri et at. (2008) found that junk food items, 

samosa (42.4%), tikki/chat (39.7%), noodles (25.4%), burger (24.5%) and pizza 

(23.3%) were preferred most by the adolescents. 
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Table 4.6  Fast food intake pattern of selected adolescent girls (N=300) 

Panchrukhi Block (n=100) 

Food Daily Alternately Weekly Rarely Never 

Chips/ Kurkure 6 - 29 64 1 

Samosa - 3 37 55 5 

Pakora/ Bread 

Pakora 

- - 37 62 1 

Momos - - 34 65 1 

Burger/ Tikki - - 36 56 8 

Pasta/Noodles - - 27 51 22 

Patties - - 29 56 15 

Biscuits/ Cake/ 

Pastry 

- 1 22 52 25 

Sandwich - - 27 48 25 

Baijnath Block (n=100) 

Chips/ Kurkure 3 6 39 50 2 

Samosa - 1 11 87 1 

Pakora/ Bread 

Pakora 
2 - 5 85 

8 

Momos 3 - 6 75 16 

Burger/ Tikki - - 9 89 2 

Pasta/Noodles - - 22 67 11 

Patties 2 - 8 53 37 

Biscuits/ Cake/ 

Pastry 
3 1 21 62 

13 

Sandwich - - 18 64 18 

Bhawarna Block (n=100) 

Chips/ Kurkure 25 4 29 41 1 

Samosa - - 2 98 0 

Pakora/ Bread 

Pakora 
- - 15 82 

3 

Momos - - 2 80 18 

Burger/ Tikki - - 1 90 9 

Pasta/Noodles - 1 7 77 15 

Patties - - 2 73 25 

Biscuits/ Cake/ 

Pastry 
37 - 5 58 

0 

Sandwich 2 - 1 76 21 

 

4.2.3 Beverage consumption pattern 

Table 4.7 provides the data regarding frequency of beverage consumption 

pattern of selected adolescent girls. Majority of respondents (41.46 %) consumed the 

reported beverages daily, followed by rare (31.06%), alternate (8.76 %), and weekly 

consumption (7.20 %). 12 per cent of the subjects never consumed any type of 

beverages. Among those consumed daily by majority of the respondents were cold 
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drink and milk in Panchrukhi and Baijnath block and coffee/ tea in Bhawarna 

respondents. In contrary to the two blocks, Bhawarna respondents rarely preferred 

cold drink and milk. 

Table 4.7 Beverage consumption pattern of selected adolescent girls (N=300) 

Panchrukhi Block (n=100) 

Food Daily Alternately Weekly Rarely Never 

Coffee/ Tea 12 7 - 79 2 

Cold drink 72 27 - - 1 

Juice 72 26 - - 2 

Milk 67 6 - 24 3 

Lassi 8 25 - 3 64 

Baijnath Block (n=100) 

Coffee/ Tea 25 10 7 55 3 

Cold drink 69 1 7 2 21 

Juice 78 2 9 2 9 

Milk 31 10 11 46 2 

Lassi 30 8 9 26 27 

Bhawarna Block (n=100) 

Coffee/ Tea 78 - 15 5 2 

Cold drink 12 1 15 72 0 

Juice 2 - 1 97 0 

Milk 66 - - 20 14 

Lassi - 1 34 35 30 

Grand total (%age) 622(41.46) 124(8.26) 108(7.20) 466(31.06) 180(12.00) 

 

A study by Hejazi and Mazloom (2009) reported that soft drink consumption 

was high among the subjects with an average of 360 ml/day. Mahajan (2011) found 

that beverage consumption was higher in urban school boys as compared to rural area 

boys. 

4.3 Cooking techniques 

4.3.1 Fuel used pattern 

Fig. 4.1 elucidated the information regarding the fuel pattern used for cooking 

by the families of selected adolescent girls. It was found that majority of subjects used 

LPG to a large extent (90.66 %) followed by chulla (wood stove) (86.33 %) mixed 

fuel cooking (65.17 %), kerosene stove (49.33 %) and only 34.33 per cent used 

induction cooking. 
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Fig. 4.1 Fuel used for cooking by families of selected adolescent girls 

(N=300) 

In Panchrukhi block, 98 per cent subjects used chulla as major fuel for 

cooking followed by LPG (93%), mixed fuel cooking (71%), kerosene stove (54%) 

and only 40 per cent used induction. Similarly in Baijnath block, majority used chulla 

(95%) for cooking followed by LPG (85%), mixed fuel (62%), kerosene stove (40%) 

and induction cooking (26%) and in Bhawarna trend of fuel used for cooking was 94, 

66, 63, 64 and 37 per cent respectively for cooking fuel.  

Namisa et al. (2010) conducted a study in Jorhat district of Assam which 

stated that in the selected households, 97.5 per cent used fire wood as fuel for 

cooking. Vyas et al. (2011) found that electricity, kerosene and LPG were the 

conventional fuels utilized by farm household for cooking in Kangra district. They 

also reported that consumption of these fuel sources were high in both family types 

i.e. nuclear and joint. Contrary to the reports of the present study, (Singh 2014b) also 

observed that out of 250 families of Kangra district majority of families (107) used 

LPG gas for cooking and least used chulla. 

4.3.2 Cooking method pattern 

Methods of cooking used by families of selected adolescent girls are presented 

in Table 4.8. Various methods viz. pressure cooking, stewing/simmering, open pan 

cooking, boiling and frying were adopted by 100 per cent families irrespective of 

blocks. These methods were either used alone or in combination. Baking, roasting and 

Panchrukhi 
(n=100) 

Baijnath (n=100) Bhawarna 
(n=100)

Whole  (N=300)

98 95
66 86.33

54 40
54 49.33

93 85 94 90.67

40 26 37 34.33

71 62 63 65.17

Chulha (wood stove) Kerosene stove LPG Induction cooking Mixed fuel cooking
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grilling method were not adopted by the selected adolescent girl families as no 

relevant cooking equipment was available with them. The study of Sajjan (2008) 

showed that majority of adolescent girl families of Punjab were using boiling 

(83.52%) simmering (81.76 %) and frying (93.93%) cooking methods. 

Table 4.8  Cooking methods adopted by selected families (N=300) 

Particulars 

Panchrukhi 

(n=100) 

Baijnath 

(n=100) 

Bhawarna 

(n=100) 

Total 

(N=300) 

Method of cooking 

Pressure cooking 100 100 100 300(100) 

Stewing/Simmering 100 100 100 300(100) 

Open pan cooking 100 100 100 300(100) 

Boiling 100 100 100 300(100) 

Baking/ Roasting/ Grilling - - - - 

Frying 100 100 100 300(100) 

Utensils used for cooking- 

   i) Stainless steel 

Daily 100 100 100 300(100) 

Alternately - - - - 

Weekly - - - - 

Rarely - - - - 

ii) Aluminum 

Daily 98 99 95 292(97.33) 

Alternately 1 - - 1(0.33) 

Weekly 1 1 2 4(1.33) 

Rarely 0 - 3 3(1.00) 

iii) Iron 

Daily 32 20 30 82(27.33) 

Alternately 54 35 23 112(37.33) 

Weekly 9 16 21 46(15.33) 

Rarely 5 29 26 60(20.00) 

iv) Copper/ Brass 

Daily - 5 6 11(3.66) 

Alternately - - - - 

Weekly 3 1 1 5(1.66) 

Rarely 58 33 32 123(41.00) 

Never 39 61 61 161(53.66) 

#Figure in parentheses represents percentage 

The table further presents the information on different types of utensils used 

for cooking by the selected households. The data highlighted that all the subjects used 

stainless steel utensils daily irrespective of blocks. Majority of subjects used 

aluminum utensils daily (97.33%) followed by weekly (1.33%), rarely (1%) and (0.33 

%) alternately. Iron utensils were used by subjects alternately (32.33%) followed by 

daily (23%), rarely (20%) and weekly (15.33%) in order of its applicability. The 
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utensils of copper/brass were in used in least order the families. Majority of them 

never used (53.66%) however some utilized them rarely (4%) daily (3.66%) and 

weekly (1.66%). A discussion with families revealed that though iron, copper and 

brass utensils were used daily for cooking/serving by their elders but the difficulty 

and cost in their maintenance and availability of easily maintained material like steel 

has increased its applicability in the kitchen. An important disclosure was made by 

some elders that some decades back, girls and women during their menstrual periods 

were served food in copper utensils. Data was also collected for non-stick utensils but 

none of the families were using them. 

4.3.3 Frequency of food consumption  

A food frequency questionnaire consists of a finite list of foods with response 

categories used to gather information on how often (frequency) a specific food, or 

category of food is eaten.  

Table 4.9 represents the seasonal variations in mean food frequency scores of 

different food groups. The table depicts the mean scores for frequency of 

consumption of cereals and millets for the last one month. Eating plenty of cereals is a 

key component of the dietary guidelines, as they are an important source of 

carbohydrate, dietary fiber and protein. They are also mostly low in fat and are a good 

source of vitamins (particularly B vitamin and vitamin E) and minerals (including 

iron, magnesium and phosphorus).The frequency scores of wheat, rice and maize was 

calculated as 8.92, 8.20 and 1.3 in Panchrukhi block, 8.43, 7.94 and 4.17 in Baijnath 

block and 8.53, 8.08 and 4.13 in Bhawarna block in winter season and 8.78, 8.18 and 

3.43,  8.70, 7.89 and 1.61 and 8.86, 7.95 and 1.22 per cent in respective blocks in 

summer season. 

Wheat was consumed in the form of chapatti, parantha, puri, bhatura, dalia 

and bread. The staple foods i.e. wheat and rice were frequently consumed by the 

selected households because these are the two major crops grown by farmers of 

Himachal Pradesh so are available throughout year at affordable price. The mean 

consumption of cereals was marginally higher in Bhawarna block. The above            

result were in confirmation with the study done by Chacko and Begum (2007) which  
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Table 4.9  Mean food frequency scores of selected adolescent girls (N=300) 

Food stuffs 

Blocks 

Panchrukhi 

(n=100)  

Baijnath 

(n=100) 

Bhawarna 

(n=100) 

1. Cereals-Winter(Oct.-March) 

Wheat 8.92±0.33 8.43±0.87 8.53±0.74 

Rice 8.20±0.40 7.94±0.58 8.08±0.36 

Maize 1.3±0.98 4.17±3.85 4.13±1.81 

Summer (April-Sept.) 

Wheat 8.78±0.46 8.70±0.88 8.86±0.42 

Rice 8.18±0.38 7.89±0.72 7.95±0.55 

Maize 3.43±1.71 1.61±2.53 1.22±2.10 

2. Pulses (whole/split) 

Bengal gram 4.93±0.40 4.26±1.70 4.49±1.22 

Black gram 4.69±1.10 2.91±2.65 4.27±1.54 

Green gram 2.37±1.30 1.75±0.87 3.83±2.04 

Red gram 2.65±1.35 2.01±0.35 3.18±2.40 

Rajmah 4.74±0.90 4.13±1.04 3.69±1.72 

Lentil 3.07±1.14 2.09±2.35 2.95±2.67 

Soybean 3.00±1.11 2.23±2.37 0.78±1.44 

Pulses(sprouted) 

Bengal gram 1.13±0.52 1.03±2.2 3.07±1.79 

Green gram 1.96±0.53 1.69±2.35 0.79±1.53 

Pulses (roasted) 

Bengal gram 1.28±.84 1.23±0.80 2.62±1.54 

3. a) Green leafy vegetables - Winter(Oct.-March) 

Spinach 4.54±1.25 3.13±1.11 4.83±1.35 

Fenugreek leaves 3.96±1.65 3.49±2.35 3.64±1.94 

Mustard leaves 4.95±1.45 3.03±1.23 4.83±0.84 

Bathua 3.59±2.10 0.57±1.88 0.1±0.70 

Radish leaves 1.76±2.22 0.78±3.05 3.48±2.29 

Coriander 6.16±2.20 3.27±1.28 9.14±2.24 

Cauliflower leaves 4.49±1.43 3.63±2.08 1.49±2.87 

Cabbage 3.25±1.14 4.00±2.13 3.11±2.98 

Summer (April-Sept.) 

Spinach 1.86±0.71 0.40±0.11 2.42±2.27 

Colocasia leaves 5.22±1.22 4.14±1.58 2.25±2.22 

Coriander 7.52±3.77 1.84±2.28 1.09±2.27 

Amaranth 3.92±1.72 3.08±2.51 1.96±2.30 

3.  b) Other Vegetables-Winter(Oct.-March) 

Potato 6.88±0.32 5.72±1.16 5.89±1.71 

Cauliflower 4.58±1.31 3.74±0.70 5.51±0.53 

Radish 2.34±.14 1.51±1.77 3.27±2.53 

Carrot 

 

2.17±0.75 1.45±2.37 5.90±3.09 
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Summer (April-Sept.) 

Bitter gourd 4.47±1.30 1.07±2.26 1.21±1.97 

Bottle gourd 4.77±0.97 4.25±1.84 2.67±2.62 

Pumpkin 4.68±1.88 3.82±1.70 2.33±2.21 

Beans 4.56±1.28 4.01±2.64 3.74±2.03 

4. Fruits-Winter(Oct.-March) 

Apple 2.59±1.28 2.50±3.11 3.11±2.51 

Banana 2.41±1.11 1.72±0.58 2.58±1.51 

Peach 2.00±0.77 0.76±0.58 2.58±1.51 

Guava 5.01±0.67 1.51±2.60 1.06±1.83 

Amla 6.73±1.19 5.71±1.49 3.83±2.04 

Pear 1.68±1.65 2.09±2.90 2.75±4.14 

Lemon 1.51±1.26 0.96±2.47 1.45±2.34 

Orange 4.64±1.29 6.16±1.96 4.95±1.43 

Papaya 4.29±1.47 1.54±2.63 1.55±2.19 

Grapes 1.12±0.84 2.06±2.49 2.34±2.38 

Mango 1.01±0.32 2.05±0.32 0.30±1.75 

Sugarcane 0.99±0.10 0.85±2.04 2.02±2.29 

Summer (April-Sept) 

Apple 4.73±0.90 3.83±2.51 3.47±2.22 

Banana 1.54±1.32 1.88±1.65 4.69±1.79 

Peach 1.69±1.62 1.78±1.76 4.22±1.60 

Guava 2.46±1.31 3.11±1.27 3.99±1.88 

Pear 4.02±1.78 3.10±2.64 4.22±1.78 

Papaya 1.15±0.59 1.02±2.06 3.93±2.23 

Grapes 0.32±0.63 0.25±2.50 4.65±2.70 

Mango 5.38±0.63 4.81±2.06 3.33±2.33 

Sugarcane 0.99±0.10 0.99±3.16 0.95±2.23 

5. Milk and milk products 

Milk 2.13±2.56 2.09±3.16 4.66±2.88 

Curd 6.46±1.44 6.40±1.53 4.68±1.89 

Cheese 1.00±0.00 1.75±2.13 2.25±1.18 

6. Animal Foods 

Egg 1.06±1.63 2.76±2.50 6.41±1.98 

Chicken 1.93±1.18 0.44±2.00 7.04±1.46 

Fish 1.61±1.09 0.96±1.9 7.22±0.6 

Mutton 1.67±0.89 0.87±1.87 6.84±1.00 

7. Nuts & oilseeds 

Groundnuts 1.02±0.20 1.09±3.31 5.65±2.16 

Sesame 0.99±0.10 0.32±2.63 2.57±2.40 

Almonds 1.0±0.00 0.39±2.87 4.64±2.5 

Coconut 4.00±0.00 0.23±2.23 3.27±2.21 

8. Jaggery and Sugar 8.03±0.02 7.82±0.77 8.86±1.07 

Values- (Mean±SD )  

Note: Score system; 9-thrice in a day, 8-twice in a day, 7-daily, 6-thrice in week, 5- twice in a 

week, 4- weekly, 3- thrice in month, 2- twice in monthly, 1- monthly, and 0- never 
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revealed that cereal and cereal based products were consumed frequently by a 

considerably large segment of selected adolescent subjects from middle income 

families. Singh (2014a) which revealed that cereals and millets products were 

consumed frequently by a considerable large segment of selected adolescent girl 

subjects from middle income families. 

On perusal of the data, it was observed that on the whole, consumption of 

pulses and legumes like bengal gram, black gram, green gram, red gram, rajmah, 

lentil and soybean varied as 4.93, 4.69, 2.37, 2.65, 4.74, 3.07 and 3.00 in Panchrukhi 

block, in Baijnath block the mean frequency was calculated as 4.26, 2.91, 1.75, 2.01, 

4.13, 2.09 and 2.23 and in Bhawarna block variation were 4.49, 4.27, 3.83, 3.18, 3.69, 

2.95, and 0.78 respectively. The mean frequency of consumption of pulses in all 

blocks varied from twice a month to twice a week for selected pulses. Less frequency 

of pulses consumption might be due to poor production and rising cost. Pulses in 

sprouted and roasted form were also consumed in studied blocks and they were aware 

about the importance of sprouting pulses. Gifting/distributing sprouted bengal gram 

and gur to neighbors and relatives by family of newborn is a tradition still alive in 

Kangra district. Olivares et al. (2004) confirmed the above results by reporting that 

the frequency of consumption of dhal and legumes varied from once a week to twice a 

week in adolescent subjects.  

 India is endowed with an array of leafy vegetables suited for tropical, sub-

tropical and temperate climates and grown all the year round. Consumption of green 

leafy vegetables is as old as human race itself. Green leafy vegetables represent an 

excellent component of the habitual diet. Green leafy vegetables are known to be most 

inexpensive source of several vital nutrients. Leafy vegetables are appreciated 

because they not only supply the productive nutrients and add variety to a 

monotonous diet, but also had an alternative taste, pleasing appearance and aroma. 

The frequency scores of consumption of spinach (4.54, 3.13, 4.83), fenugreek leaves 

(3.96, 3.49 3.64), mustard leaves (4.95, 3.03, 4.83), bathua (3.59, 0.57, 0.1), radish 

leaves (1.76, 0.78, 3.48), coriander (6.16, 3.27, 9.14), cauliflower (4.49, 3.63, 1.44) 

and cabbage (3.25, 4.00, 3.11) in winter were calculated. In summer, the frequency of 

consumption of green leafy vegetables was less due to less availability however, 

spinach (1.86, 0.40 and 2.43), colocasica leaves (5.27, 4.14 and 2.25) coriander (7.52, 

1.84 and 1.09) and amaranth (3.92, 3.08 and 1.96) were consumed as per scores 

compiled for Panchrukhi, Baijnath and Bhawarna blocks respectively. 
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Deepa (2002) studied the seasonal variations in the consumption pattern of 

green leafy vegetables among rural and urban adolescent girls of Dharwad district. 

The study showed that the rural adolescent girls consumed only gogu (2.5 g) while 

urban adolescent girls consumed methi (2.3 g) and shepu (3.8 g) during summer. The 

increased consumption of amaranth (15.9 g and 9.3 g), gogu (5.0 and 8.0 g), and 

cabbage (0.8 and 5.2 g) was observed during the rainy season by the rural and urban 

subjects. Consumption of methi leaves (1.8 g) was exhibited by urban adolescent girls 

only. Kaur and Kaur (2011) observed that consumption of green leafy vegetables 

preparation like saag (mustard leaves and spinach) and methi (fenugreek leaves) was 

high among adolescent girls during the period of survey in winter month. The mean 

frequency scores suggested that consumption of green leafy vegetables was low 

among selected adolescent girls during summer season, however during winter season 

the mean score of consumption was more. 

The scores were calculated for group of other vegetables in winter season for 

potato (6.88, 5.72 and 5.89), cauliflower (4.58, 3.74 and 5.51), radish (2.34, 1.51 and 

3.27) and in summer, bitter gourd (4.47, 1.07 and 1.21) bottle gourd (4.77, 4.25 and 

2.67), pumpkin (4.68, 3.82 and 2.33) and beans (4.56, 4.01and 3.74) scored as per 

values in parenthesis in Panchrukhi, Baijnath and Bhawarna block respectively. 

Insufficient frequency of other vegetables group was found between blocks, the mean 

frequency of consumption of other vegetables varied from twice a month to twice a 

week in both season. 

Table 4.9 further showed the seasonal variation in frequency scores of fruits. 

During winter season, orange (4.64, 6.16, 4.95) followed by papaya (4.29,1.54, 1.55), 

grapes (1.12, 2.06, 2.34), Mango (1.01, 2.05,  0.30) and sugarcane (0.99, 0.85, 2.00) 

were eaten in descending order, whereas in summer season apple (4.73, 3.83, 3.47), 

banana (1.54, 1.88, 1.69), peach (1.69, 1.78, 4.22), guava (2.46, 3.11, 3.99), amla 

(1.23, 1.01, 1.13), pear (4.02, 3.10, 4.22), papaya (1.15, 1.02 and 3.93), grapes (0.32, 

0.25 and 4.65) and sugarcane (0.99, 0.99 and 0.95) were consumed in Panchrukhi, 

Baijnath and Bhawarna block respectively. Singh (2014a) recorded highest tomato 

(8.04) consumption followed by lemon (6.68), banana (5.71), grapes (5.04) amla 

(5.03), guava (4.85), papaya (4.87) and orange (4.58) among adolescent girls of 

Ludhiana city. 
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Further calculations were done for mean frequency scores of milk (2.13, 2.04, 

4.66), curd (6.46, 6.40, 4.68) and cheese (1.00, 1.75, 2.25) in all three blocks. It was 

observed that consumption was very low as they consumed weekly to once a month 

only. Singla (2011) also reported inadequate consumption of milk and milk products. 

The present results are in line with the results reporting that dairy products including 

milk and yoghurt were most frequently consumed among adolescents (Olivares et al. 

2004). Further, Leal et al. (2010) also observed the satisfactory intake of milk and 

milk products among the adolescent boys as it was close to the expected frequency of 

0.85. 

Mean frequency scores for egg (1.06, 2.76 and 6.41), chicken (1.93, 0.49 and 

7.04), fish (1.61, 1.96 and 7.22) and mutton (1.67, 0.87 and 6.84) were recorded. Poor 

consumption of non-vegetarian foods was documented in Panchrukhi and Baijnath 

block which may be attributed to its expensive cost and also majority of the 

adolescent being vegetarian belonged to low income group families.  Among the non 

vegetarian food, only eggs were consumed more frequently by the non vegetarian 

subjects.  

Except for coconut in Panchrukhi and groundnut in Bhawarna, poor frequency 

scores were obtained for sesame and almonds. The poor consumption of nut and oil 

seeds may be due to their high cost. For sugar and jaggery scores of 8.03, 7.82 and 

8.86 were recorded for selected families in the three selected blocks that varied twice 

in a day to daily. The present results were in confirmation with the study by Leal et al. 

(2010) showing that the consumption of the group sugars and sweets was 3.11 times 

the expected frequency among adolescents. Consumption of cereals, pulses, other 

vegetables, fruits, milk and milk products, meat and poultry was low among the 

subjects which were reflected in their low nutritional profile.  

4.4  Nutritional status  

The nutritional status of an individual is often the result of many interrelated 

factors. It is influenced by the adequacy of food intake both in terms of quality and 

quantity and also by the physical health of the individual. The value of nutritional 

assessment is greatly enhanced when it is supplemented by a diet survey. A diet 

survey provides information about the amount and types of food consumed by 
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the people and bring out dietary inadequacies as judged by the available standards. It 

constitute an essential part of nutritional status of individual or group and provides 

essential information on daily food intake, nutrient intake levels and sources of 

nutrients. Diet surveys of communities yield data regarding the extent of dietary 

deficiencies, the quantity and type of foods required for overcoming them and 

also regarding the economic and social factors influencing food production and 

consumption.  

4.4.2  Food intake 

 The mean daily food intake and per cent adequacy of food intake by selected 

adolescent girls are presented in Table 4.10 and illustrated in Figure 4.2. 

i. Cereals and millets 

Among the selected blocks, the consumption of cereals varied significantly 

(p<0.05) with values as 259.50 ± 4.27, 236.63 ± 4.79 and 267.20 ± 4.09 g in 

Panchrukhi, Baijnath, Bhawarna. Per cent adequacy of cereals was observed as 89.06, 

86.50 and 78.88 in in Panchrukhi, Baijnath, Bhawarna block, respectively. The intake 

of cereals was less than suggested intake as evident from their per cent adequacy. 

Main cereals consumed were rice, wheat and maize. The food frequency score for 

cereals in two agricultural seasons showed an average score of 8 for rice and wheat 

but since their result were qualitative as only their consumption was asked in positive 

or negative answer but the actual intake measure may be low, which had now 

reflected in the present data. 

Zanvar and Devi (2007) reported mean daily consumption of cereals among 

adolescent girls aged 13 to 18 years of Marathwada region that ranged between 

245.13 to 277.92 g which was lesser as compared to ICMR recommendation. Singla 

(2011) reported 200 ± 1.00 g mean daily cereal intake of adolescent girls, which was 

also found to be less than recommendation. Singh (2014a) also reported 237.3 ± 37.6 

and 277.3 ± 46.0 g mean daily cereal intake in summer and winter season of 

adolescent girls and intake was also found less than 90 per cent of recommendation. 
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Table 4.10  Mean daily food intake and per cent food adequacy of dietary 

selected adolescent girls (N=300) 

Food groups 

(g/day) 

SDI 

(g/day) 

CD 

(p≤0.05) 

Blocks 

Panchrukhi 

(n=100) 

Baijnath 

(n=100) 

Bhawarna 

(n=100) 

Cereals & 

millets 
300.00 12.24 

259.50±4.27 

(86.50) 

236.63±4.79 

(78.88) 

267.20±4.09 

(89.06) 

Pulses 65.00 3.04 
42.14±1.14 

(64.83) 

36.54±1.10 

(56.21) 

48.06±1.03 

(73.94) 

Milk (ml) & 

milk products 
500.00 14.08 

338.50±8.79 

(67.70) 

307.72±8.46 

(60.54) 

375.21±8.70 

(75.04) 

Roots & 

tubers 
133.00 2.38 

123.06±5.49 

(92.30) 

118.03±1.13 

(88.42) 

127.08±1.62 

(95.71) 

Green leafy 

vegetables 
100.00 8.85 

39.53±4.80 

(39.53) 

29.57±1.92 

(29.57) 

49.81±1.90 

(49.81) 

Other 

vegetables 
200.00 6.74 

140.56±5.93 

(70.28) 

127.44±5.47 

(63.72) 

150.42±6.58 

(75.21) 

Fruits 100.00 4.74 
35.30±2.42 

(35.30) 

29.57±2.44 

(29.57) 

40.15±2.40 

(40.15) 

Sugar 26.00 4.69 
     27.75±2.75 

(106.73) 

28.17±0.64 

(105.52) 

30.07±0.75 

(112.74) 

Oils 36.00 2.95 
35.85±1.07 

(99.58) 

37.05±1.04 

(102.70) 

39.81±1.08 

(108.56) 

Values: Mean±SE(Per cent adequacy), SDI- suggested dietary intake 

 

Fig. 4.2 Per cent adequacy of food intake by selected adolescent girls 

 

0

20

40

60

80

100

120

140

P
e

rc
e

n
t 

ad
e

u
ac

y

Panchrukhi (n=100) Baijnath (n=100)

Bhawarna (n=100) Whole (N=300)



91 
 

 

9
1

 

ii. Pulses and legumes 

 The mean daily intake of pulses and legumes was recorded as 42.14±1.14 g, 

36.54±1.10 g and 48.06±1.03 g with per cent adequacy of 64.83, 56.21 and 73.94 in 

Panchrukhi, Baijnath and Bhawarna respectively. A significant (p<0.05) difference in 

consumption of pulses was observed among the selected respondents. As evident from 

the values, Baijnath block respondents had lowest adequacy and highest being in 

Bhawarna households. The study of Rao et al. (2006) stated that the average intake of 

protein among adolescents was below the recommended dietary intakes. The deficit in 

intake of protein was reported to be 20-30 per cent. Goswami et al. (2009) reported 

45.04 ±17.92 g mean daily pulse intake which was found to be less than the 

recommendation. The mean frequency scores for pulse in Table 4.10 was very less 

which in turn is reflected in this data. Inflation in price of pulses may be the reason for 

its low consumption. Many studies have reported that diet plate in India consist more 

amount of cereals as compared to pulses.  

iii. Milk and milk products (ml) 

The average intake of milk and milk and milk products was observed as 

338.50 ± 8.79, 307.72 ± 8.46 and 375.21 ± 8.70 g in Panchrukhi, Baijnath and 

Bhawarna blocks respectively. Milk and milk products intake varied significantly 

(P≤0.05) between and also among the blocks. The adequacy of this group was 

workout as 67.70 per cent in Panchrukhi, 60.54 per cent in Baijnath and 75.04 per 

cent in Bhawarna block.  

iv. Vegetables 

The results presented in Table 4.11 showed that average intake of roots and 

tubers was significantly higher (P≤0.05) among selected block of Bhawarna (127.08 ± 

1.62 g) followed by Panchrukhi (123.06 ± 5.49g) and Baijnath (118.03 ± 1.13 g). The 

per cent adequacy therefore was lowest in Baijnath block (88.42) followed by 

Panchrukhi (92.30) and Bhawarna (95.71).  

Contrary to roots and tubers, the intake of green leafy vegetables was very low 

i.e. below 50 per cent of adequacy. Suggested intake for this group is 100g but the 

households were consuming only 29.57±1.92, 39.53±1.92 and 49.81±1.90 g  in 

studied blocks of Baijnath, Panchrukhi and Bhawarna. The mean frequency 
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consumption scores of green leafy vegetables as assessed for winter and summer 

seasons was very low. Most of the household in present investigation were of rural 

background who grew agriculture crops. Many of them grew leafy vegetables in their 

backyard garden. But during the interview, they reported that their children did not 

like to consume leafy vegetables so they were not frequently consumed in the family 

diet. In addition, adolescence period is known for many changes in lifestyle including 

the dietary pattern. They usually have a tendency to shift from traditional diet to fast 

food and peer accepted food pattern. 

v. Fruits 

The average fruit intake (Table 4.10) was recorded as 35.50 ± 2.42, 29.57 ± 

2.44 and 40.15 ± 2.40 g in Panchrukhi, Baijnath and Bhawarna blocks with similar 

values of per cent adequacy. Significant difference was obtained regarding its 

consumption. As for green leafy vegetables, the per cent adequacy was below 50 

which is really an alarming sign. It means there is diet low in levels of vitamin and 

minerals which are required for utilization of energy in the body. Low amount of 

these essential nutrients are associated with reduced physical stamina and work.  

Sugar and oils 

The mean daily intake of sugar was observed as 27.75 ± 2.75, 28.17 ± 0.64 

and 30.07 ± 0.73g in Panchrukhi, Baijnath and Bhawarna block respectively with per 

cent adequacy recorded as 100.73, 105.74 and 112.74. Similarly intake of fats and oils 

was close to suggested dietary intake values for Panchrukhi (35.85 ± 1.07 g) and more 

than suggested intake for Baijnath (37.05 ± 1.04 g) and Bhawarna (39.81 ± 1.08) 

blocks.  

Meat and poultry data was negligible due to high vegetarian subjects found in 

all the three selected blocks. Consumption of this group was almost negligible and 

they consumed it once a month interval which reduce the values for this group. 

Mahajan (2011) study the energy intake was nearly adequate in urban and 

rural adolescent boys. The intake of fat was much higher than that of RDA among 

both the groups and deficient intake of protein, β-carotene, thiamine, riboflavin, iron, 

niacin, folacin, vitamin B12, ascorbic acid, and calcium was recorded among both 

urban and rural adolescent boys. 
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Savita et al. (2011) study on dietary status of post adolescent girls of 

Karnataka and found that the per cent adequacy ranged from 19.28 to 90.47 per cent 

for all the foods. Per cent adequacy for cereals, pulses, other vegetables, milk and 

milk products ranged from 60-70. Fats and oils 90-110 per cent. Least adequacy was 

(19.28 %) for leafy vegetables while, 52.85 per cent adequacy was observed for fruits.  

 A glance at the table clarifies that the consumption of two groups i.e. fats/oils 

and sugar was more than the dietary intake and of remaining group was low as 

compared to reported standards. Consumption of important food group viz. fruits and 

green leafy vegetables was even below 50 per cent. Adequacy of remaining groups 

ranged between 56.21 to 89.06 per cent. The impact of changing lifestyle, 

urbanization, the influence of mass media on dietary pattern, peer influence and 

adolescent behavior seems to have an impact on mean daily food intake of selected 

adolescent girls. 

4.4.3 Nutrient intake 

The mean daily intake of nutrients by selected adolescent girls and per cent 

adequacy of nutrients is presented in Table 4.11 and illustrated in Figure 4.3. 

i. Energy  

The mean daily intake of energy in Panchrukhi, Baijnath and Bhawarna block 

was 1990.62 ± 25.65, 1819.31 ± 28.68 and 2167.77 ± 31.13 kcal respectively. As 

compared to RDA (ICMR 2010) of 2170 kcal, energy consumption was less. 

Significant (P ≤ 0.05) variation was observed when compared at block level. The per 

cent adequacy of energy intake by the subjects was found higher in Bhawarna (99.89) 

followed by Panchrukhi (91.73) and Baijnath (83.83). A study conducted by Deepa et 

al. (2004) reported significantly higher intake of energy and protein among rural and 

urban subjects during rainy season as compared to winter and summer. Singh (2014a) 

also reported higher intake of energy in winter season as compared to summer season.  

ii. Protein 

Mean daily protein intake was lower than RDA calculated as 38.57±0.73, 

34.49±0.76 and 48.60±0.71g in selected blocks of Panchrukhi, Baijnath and 

Bhawarna. A significant (P ≤ 0.05) difference was found in the intake in population 

residing  in  different  studied  blocks.  Per   cent   protein   adequacy   was   higher  in  
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Table 4.11  Mean daily nutrient intake and per cent adequacy of nutrients in 

selected adolescent girls (N=300)  

Nutrients 

RDA 

(12-18 

years) 

CD(p≤0.05) 

Blocks 

Panchrukhi 

(n=100) 

Baijnath 

(n=100) 

Bhawarna 

(n=100) 

Energy 

( kcal/day) 
2170 79.09 

1990.62±25.05 

(91.73) 

1819.31±28.68 

(83.83) 

2167.77±31.13 

(99.89) 

Protein 

 (g/ day) 
51 2.06 

38.57±0.73 

(75.87) 

34.49±0.76 

(67.86) 

48.60±0.71 

(95.62) 

Fat (g/ day) 32 1.51 
40.00±0.49 

(125.00) 

36.80± 0.52 

(115.00) 

47.08± 0.59 

(147.12) 

Calcium 

 (mg/ day) 
750 13.84 

385.25±5.37 

(51.36) 

354.19±4.66 

(47.22) 

423.87±4.85 

(56.51) 

Iron 

 (mg/ day) 
26 1.15 

19.42±0.42 

(76.89) 

16.39±0.42 

(64.92) 

22.52±0.39 

(89.18) 

Zinc 

( mg/ day) 
10 0.33 

5.81±0.12 

(55.31) 

5.60±0.11 

(53.36) 

7.99±0.12 

(76.11) 

Carotene 

 (µg/ day) 
4800 106.60 

887.22±39.40 

(18.48) 

512.18±35.01 

(10.67) 

1308.14±40.22 

(27.25) 

Vitamin B1 

(mg/ day) 
1 0.05 

0.27±0.01 

(25.52) 

0.26±0.01 

(24.47) 

0.44±0.01 

(42.28) 

Vitamin B 2 

(mg/ day) 
1 0.05 

0.55±0.01 

(44.81) 

0.48±0.02 

(39.93) 

0.66±0.01 

(53.43) 

Niacin 

 (mg/ day) 
13 0.49 

11.23±0.14 

(84.76) 

7.70±0.19 

(58.14) 

11.40±0.18 

(86.05) 

Vitamin B6  

(mg/ day) 
1 0.06 

0.48±0.02 

(25.00) 

0.28±0.02 

(14.63) 

0.54±0.02 

(28.31) 

Ascorbic (mg/ 

day) 
40 1.12 

24.48±0.41 

(61.20) 

22.94±0.41 

(57.33) 

25.86±0.37 

(64.65) 

Folate 

 (µg/ day) 
172 3.03 

54.02±0.88 

(31.31) 

46.01±1.22 

(38.26) 

59.84±1.13 

(34.69) 

Vitamin B 12 

 ( µg/ day) 
1 0.01 

0.06±0.00 

(5.9) 

0.05±0.00 

(4.7) 

0.11±0.00 

(11.00) 

Values: Mean±SE(Per cent adequacy), RDA- recommended dietary intake 

 

Fig. 4.3   Per cent adequacy of nutrient intake by selected adolescent girls 
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Bhawarna (95.62 %) followed by Panchrukhi (75.87%) and Baijnath (67.86%). The 

intake was lower than recommended allowances which can be attributed to inadequate 

intake   of   pulses   and   legumes   as   well   as  milk  and milk products. Majority of 

adolescent girls belonged to families of lower to middle income group who may be 

unable to purchase sufficient amount of protein rich foods due to its high cost. Sharma 

et al. (2005) reported protein intake less than 30 per cent of recommended dietary 

allowances. The deficiency was more pronounced in case of Government school 

students (50%) than the private school students (5%). The low intake was attributed to 

poor economic status of the children studying in Government school. Singh (2014) 

also stated the inadequate protein intake among adolescent girls. 

iii. Fat 

Contrary to other nutrients, the perusal of data on fat intake revealed a higher 

consumption by the subjects living in Panchrukhi, Baijnath and Bhawarna block as 

40.00±0.49, 36.80±0.52 and 47.08±0.59g with per cent adequacy 125, 115 and 

147.12. A significant (p ≤ 0.05) difference persisted block wise. Jain (2012) showed 

higher mean daily intake of fats in winter season (59.1 g) as compared to summer 

season (48.9) among Punjabi women and the study results of Singh (2014a) showed 

78.6 and 111. 2 per cent adequacy of fat intake with recommended daily allowance 

which was lower in summer and higher in winter season. 

iv. Calcium 

The average daily intake of calcium by selected adolescents was observed as 

285.25±5.37, 354.19±4.66 and 423.87±4.85 mg in Panchrukhi, Baijnath and 

Bhawarna block with per cent adequacy of 47.22, 51.36 and 56.51, respectively. A 

significant (p≤0.05) difference was observed in mean calcium intake. The intake was 

found to be inadequate with recommended daily allowance and may be attributed to 

the low intake of milk and milk products and green leafy vegetables by selected  

respondents.  Singla (2011) reported inadequate intake of calcium in adolescent girls. 

Singh (2014a) showed intake of 85.4 per cent of recommended calcium in adolescent 

girls. 
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v. Iron 

The results (Table 4.11) revealed average daily intake of iron as 16.39±0.42, 

19.42±0.42 and 22.52±0.39 mg in Baijnath,  Panchrukhi and Bhawarna blocks with 

per cent adequacy of 64.92, 76.89 and 89.18. A significant (p≤0.05) difference was 

observed in iron intake among adolescent girls. The average intake was found lower 

than the recommended intake in all three selected blocks. Even protective foods like 

green leafy vegetables were available at affordable cost but ignorance, dislike and 

unawareness might influence of intake of iron. Singh (2014a) also recorded low 

intake of iron with higher per cent adequacy (89.9) in winter and lower (63.7) in 

summer seasons. 

vi. Zinc 

The perusal of the data revealed zinc intake by subjects in Panchrukhi, 

Baijnath and Bhawarna as 5.60±0.11, 5.8±0.12 and 7.99±0.12 mg with per cent 

adequacy of 55.31, 53.36 and 76.11. When compared with RDA, intake was observed 

lower. A significant (p ≤ 0.05) difference persisted in all the three selected blocks for 

zinc intake.  

vii. Carotene 

The values calculated for carotene were 887.22±39.40, 512.18±35.01 and 

308.14±4.22 µg with observed adequacy of 18.48, 10.67 and 27.25 per cent among 

selected adolescent girls of Panchrukhi, Baijnath and Bhawarna blocks. The data 

displayed a significant (p ≤ 0.05) difference between blocks. The intake was lower 

than recommended allowances in all the three blocks. The findings by Leal et al. 

(2010) reported intake of β-carotene below the recommended for 86 per cent of the 

boys and a positive association between male gender and low intake of β-carotene.  

viii. Vitamin B1 (Thiamine) 

The mean intake of thiamine by selected adolescent girls (Table 4.11) in all 

the three selected blocks was calculated for Panchrukhi (0.27±0.01 mg), Baijnath 

(0.26±0.01mg) and Bhawarna (0.44±0.01 mg). The adequacy of thiamine intake 

ranged between 24.47-42.28 per cent and was found lower than 45 per cent in 

Bhawarna and less than 30 in rest of the blocks when compared to recommended 
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allowances. A significant difference (p ≤ 0.01) persisted in the intake of thiamine. 

Batra (2009) reported mean daily intake of thiamine as 0.9 ± 0.03 and 0.8 ± 0.03 mg 

in vegetarian and non-vegetarian adolescent girls of Punjab.  

ix. Vitamin B2 (Riboflavin) 

The result showed (Table 4.11) significantly (p ≤ 0.05) higher intake of 

riboflavin by selected adolescent girls in Bhawarna (0.60±0.0 mg) as compared to 

Panchrukhi (0.55±0.0 mg) and Baijnath (0.48±0.02 mg) blocks but lower than RDA 

with 53.43, 44.81 and 39.93 per cent adequacy observed respectively. The result were 

line with finding of Jain (2012) who reported the mean daily intake of riboflavin 

during winter season (0.9±0.2 mg) higher than summer season (0.7±0.3 mg)in 

selected women of Punjab. The results were in confirmation with the study by Rao et 

al. (2006) stating that the average intake of riboflavin by adolescent boys was below 

the Recommended Dietary Allowances (RDA). The extent of deficit in the intake of 

micronutrient was 40-50 per cent. 

x. Vitamin B3 ( Niacin) 

The average daily intake of niacin by selected adolescent girls in all the three 

selected blocks was observed as 11.23 ± 0.14, 7.70 ± 0.19 and 11.40 ± 0.18 mg. The 

intake ranged between 58.14-86.05 per cent adequacy as per RDA and was observed 

to be inadequate. Olivares et al. (2004) also reported a lower intake of niacin as 

compared to recommended dietary intakes among adolescents. Mahajan (2011) 

reported intake of niacin as 61.47 and 72 per cent of RDA‟s in urban and rural 

adolescent of Punjab. 

xi. Vitamin B6 (Pyridoxine) 

The mean daily intake of vitamin B6 was observed significantly (p≤0.05) 

higher in Bhawarna (0.54 ± 0.02 mg) as compared to Panchrukhi (0.48±0.02 mg) and 

Baijnath (0.28±0.02 mg) blocks with lower per cent adequacy of 28.31, 25and 14.63 

per cent respectively. The intake of pyridoxine was also reported lower than RDA by 

Singh (2014a) in adolescent girls of Punjab. 
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xii. Vitamin C (Ascorbic acid) 

The data (Table 4.11) showed mean ascorbic acid intake in selected adolescent 

girls in Panchrukhi, Baijnath and Bhawarna blocks as 24.48±0.4, 22.94±0.41 and 

25.86±0.37 mg with per cent adequacy 61.20, 57.33 and 64.65 respectively. A 

significant difference persisted in the intake of ascorbic acid intake. The intake was 

lower than RDA of 40g per day. These results were in line with the finding of Jain 

(2012) who reported significantly increased intake of vitamin C during winter season 

(39.9 ± 24.3mg) than summer season (38 ± 30.0 mg ). 

xiii. Folate 

On perusal of the data mean daily intake of folate was observed as 54.02±0.88 

mg in Panchrukhi, 46.01±1.22 mg in Baijnath and 66.01±1.22 mg in Bhawarna blocks 

respectively by selected adolescent girls. The intake was found to be inadequate as 

31.31, 38.26 and 34.69 per cent of RDA was calculated for in Panchrukhi, Baijnath 

and Bhawarna blocks respectively. A significant (p ≤ 0.05) difference was observed in 

mean daily intake of folic acid among blocks. Hurson and Corish (2008) also found 

that micronutrient intake for iron and folate achieved only 83 and 78 per cent of the 

recommended nutrient intake for boys of 15–18 years. Batra (2009) reported mean 

daily intake of folate as 74.66±3.20 and 62.83±3.34 mg in vegetarian and non-

vegetarian adolescent girls.   

xiv.  Vitamin B12 

The mean daily intake of vitamin B12 was observed significantly (p ≤ 0.05) 

higher in Bhawarna (0.11±0.0 µg) as compared to Panchrukhi (0.06±0.00 µg) and 

Baijnath (0.05 ± 0.0 µg). The adequacy of vitamin B12 intake ranged between 4.5-11 

per cent. Dapi (2010) also observed that the proportion of the adolescents below the 

recommendations for vitamin B12 was significantly lower among the urban than rural 

areas. Singh (2014a) reported daily inadequate intake of vitamin B12 among 

adolescent girls of Punjab which was significantly less than the RDA in summer and 

winter seasons.  

4.4.4 Anthropometric status 

Anthropometric examination includes body measurements such as height, 

weight, skinfold thickness. These are important tools in the evaluation of nutritional 
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status of individuals or groups. Anthropometric measurements although genetically 

determined, are strongly influenced by nutrition and if correctly recorded and 

interpreted, reflect the pattern of growth and physical state of individuals. They also 

indicate how the individual deviate from the average at various ages in body size, 

build and nutritional status.  

For the evaluation of growth performance, the observed level of growth has to 

be compared with a standard which is considered to represent normal growth 

(Gopaldas and Seshadri 1987). The World Health Organization (WHO) in 1996 made 

provisional recommendation for the interpretation of anthropometric data during 

adolescence and recommend the use of National Centre for Health Statistics (NCHS) 

reference value for comparison. Anthropometric measurements of different age group 

of selected adolescent girls and it‟s comparison with NCHS and ICMR standards has 

been reported in  in Table 4.12 and Table 4.13. 

Height  

The mean height of the selected adolescent girls was observed as 151.80±1.11, 

151.70±1.58 and 151.91±1.18 cm for 12-14 years, 155.55 ± 1.30, 148 ± 3.63 and 

157.52 ± 1.03 cm for 15-16 years and 159.18 ± 2.10, 158.96 ± 0.93 and 162.44 ± 0.99 

cm for 17-18 years old adolescent girls residing in Panchrukhi, Baijnath and 

Bhawarna blocks. Comparison of height values with ICMR and NCHS standard 

showed that majority of subjects irrespective of age group met standard height above 

90 per cent. Bhawarna block girls were above 98 per cent standard for all age groups. 

Adolescent period is a period of growth and development, so, variation in 

measurement persisted among the blocks. Anand et al. (1999) recorded the prevalence 

of stunting (height for age) as 41 and 19.9 per cent as per NCHS and Indian standard 

among adolescent school children in rural north India. Zanvar et al. (2007) compared 

500 adolescents (13-18 years) from urban, rural and tribal areas of Marathwada region 

and found that urban adolescent girls had better height (152.26 ± 8.6 cm) than rural 

and tribal counterparts (150.19 ± 7.11, 145.51 ± 9.38 cm respectively).A study 

conducted by Kowsalya et al. (2008) on the iron nutrition of 100 adolescents (13-18 

years) in Manipur found that the mean height and weight of the selected adolescent 

girls were below the standard value. 
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Weight (kg) 

Weight of adolescent girls indifferent age groups and its comparison with 

ICMR and NCHS has been presented in Table 4.12 and Table 4.13. The data 

indicated that mean weight of adolescent girls aged 12-14, 15-16 and 17-18 year was 

34.72±1.67 , 40.66±1.33 and 43.81±1.27 kg in Panchrukhi block, 34.17±1.72, 

40.58±1.21and 42.10±1.56 kg in Baijnath block and 37.25±1.00, 41.17±1.19 and 

45.86±1.56 kg in Bhawarna block respectively. The data revealed that when Tukey 

HSD test was applied for analysis of the difference between the blocks, it was found 

that as for height girls of Bhawarna block in all age groups had significantly higher 

weight measurement. Statistical analysis inferred that height of 12-14 years group of 

Bhawarna block significantly differ when compared with rest of the two blocks while 

the difference between Panchrukhi and Baijnath was non-significant. Same scenario 

was visible for 17-18 years too. However, for 15-16 years significant difference was 

observed for all selected blocks. 

Table 4.12  Anthropometric profile of selected adolescent girls (N=300) 

Anthropometric 

parameters 

Blocks 

Panchrukhi 

(n=100) 

Baijnath 

(n=100) 

Bhawarna              

(n=100) 

Height (cm) 

12-14 151.80±1.11
b
 151.70±1.58

b
 151.91±1.18

a
 

15-16 155.55±1.30
 c
 148.60±3.63

b
 157.52±1.03

a
 

17-18 159.78±2.10
b
 158.96±0.93

 b
 162.44±0.99

a
 

Weight (kg) 

12-14 34.72±1.67
 b
 34.17±1.72

 b
 37.25±1.00

 a
 

15-16 40.66±1.35
b
 40.58±1.21

b
 41.17±1.19

 a
 

17-18 43.81±1.27
b
 42.70±1.56

 b
 45.86±1.56

 a
 

BMI (kg/m
2
) 

12-14 14.98±0.63
 b
 14.73±0.26

 b
 15.07±0.28

 a
 

15-16 16.68±0.30
 c
 15.86±1.54

 b
 17.72±0.29

 a
 

17-18 17.08 ±0.20
 b
 16.97±0.45

 b
 17.17±1.32

 a
 

Trieceps skinfold thickness  (mm) 

12-14 7.98±0.41
 b
 6.65±0.39

 b
 7.32±0.27

 a
 

15-16 7.53±0.52
 c
 6.89±0.29

 b
 9.71±0.51

a
 

17-18 9.65±0.50
 b
 7.35±0.43

 b
 8.12±0.64

a
 

Note: Tukey HSD test significant at 5% level of significance 

Superscripts with different notion (a,b,c) implies that they are significantly different (p<0.05) 

Means with same subscripts in rows are not significantly different 
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Mean weight when compared ICMR and NCHS standards depicted that 75.31-

85.86 per cent adolescent population in selected area met the national standards and 

were at par with each other. Shekhar (2005) conducted a study to assess nutritional 

status of subjects aged 17-18 years and reported that mean height and mean weight 

was 156.6 cm and 51.5 kg and mean BMI of the subjects ranged between 16.8 to 20.8. 

A study conducted by Deshmukh et al. (2006) on nutritional status of adolescents in 

rural Wardha showed that 53.8 per cent of the adolescents were thin, 44 per cent were 

normal and 2.2 per cent were over weight. Jain (2012) compared weight of the 

subjects in two seasons and reported mean weight of the subjects as 63.4 ± 12.2 kg in 

winter as 62.5 ± 11.5 kg in summer season. Singh (2014a) also worked effect of 

seasonal variation on weight of adolescent girls of Ludhiana city and recorded per 

cent meet of weight with national standard. It was 91.20 and 99.79 for 13-14 years 

and 81.60 and 89.81 for 14-15 year group in summer and winter seasons respectively. 

Table 4.13  Comparison of anthropometric profile of selected adolescent girls 

with respective standards (N=300) 

Anthropomet

ric 

parameters 

Standard 

Blocks 

Panchrukhi 

(n=100) 

Baijnath 

(n=100) 

Bhawarna 

(n=100) 

Height (cm) ICMR NCHS ICMR NCHS ICMR NCHS ICMR NCHS 

12-14 152.00 154.30 99.86 98.38 99.80 98.31 99.09 98.51 

 15-16 158.50 161.53 98.14  96.30 93.75  92.00 98.02 98.14 

17-18 160.00 163.40 99.46  97.79 98.95  97.29 99.74 100.3 

Weight (kg) 

12-14 41.00 43.80 84.28 79.28 82.94 78.02 90.41 85.05 

15-16 49.00 53.30 82.54 76.29 82.40 76.15 83.59 77.26 

17-18 53.00 56.65 80.12 77.39 82.21 75.39 85.86 80.78 

BMI (kg/m
2
) ICMR Standard 

12-14 18.00 84.16 82.75 84.66 

 15-16 19.00 85.10 80.91 89.61 

17-18 20.00 82.38 83.35 82.91 

Trieceps skinfold thickness (mm) NCHS Standard 

12-14 15.00 53.20 44.33 48.80 

15-16 16.00 47.06 43.06 60.69 

17-18 17.00 56.76 43.24 47.76 

 

Body mass index (BMI) 

Mean body mass index (BMI) of all three age groups i.e. 12-14, 15-16 and 17-

18 was significantly higher in Bhawarna block (15.67±0.28, 17.72±0.29 and 

17.17±1.32 kg/m
2
) when compared to Panchrukhi (14.98±0.63, 16.68±0.30 and 
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17.08±0.2 kg/m
2
) and Baijnath (14.73±0.26, 15.86±1.54 and 16.97±0.45 kg/m

2
). The 

difference was statistically insignificant when compared between Panchrukhi and 

Baijnath.  Table 4.13 clarifies further that BMI values were lower than the ICMR 

standard i.e. <90 per cent in all the three selected blocks with variation of 80.91 to 

89.61 per cent. Jain (2012) assessed BMI of Punjabi adolescent girls and reported the 

mean values of 25.0±5.4 kg/m
2
 in winter and 24.4±4.9 kg/m

2
 in summer season. 

Singh (2014a) concluded that there is a relationship between BMI and independently 

assessed measures of socio-economic standard in communities of India. 

Triceps skin fold thickness (TSF) 

Values of triceps skin fold thickness in Panchrukhi, Baijnath and Bhawarna 

for age group 12-14, 15-16 and 17-18 year was recorded as 7.98±0.41, 6.65±0.39 and 

7.32±0.27 mm, 7.53 ± 0.52, 6.89±0.29 and 9.71±0.51 mm and 9.65±0.05, 7.35±0.43 

and 8.12±0.64 mm respectively. Tukey HSD test indicated that as for height 

measurement, Bhawarna block girls had significantly higer triceps skinfold 

measurement i.e. calorie reserve. When compared for 15-16 age group, all blocks 

different significantly with each other. When compared with NCHS standards, only 

43.06 to 60.69 per cent population of selected adolescent girls met the standard. A 

study of Sharma and Chawla (2005) reported triceps skin fold thickness  in control 

and experimental group (nutritional counseling) i.e. 6.35 and 6.24 mm at baseline and 

6.51  and 6.57 mm after experimentation and met standards of 62.83 and 66.17 per 

cent after intervention. Singla (2011) also reported the mean triceps skin fold 

thickness values of adolescent girls between 11 to 18.6 mm and also stated that 

majority were in borderline for energy reserve.  

Extracting the values of triceps skinfold and fitting them into different 

divisions of calorie reserves (Table 4.14 and Figure 4.4) elucidated that on the whole 

an almost equal proportion of the population in all the three selected blocks were on 

either side of calorie balance i.e. 15.33 per cent had adequate reserves (16.5-10.0) and 

15 per cent had severely depleted reserve. Maximum girls i.e. 69.66 per cent were in 

borderline stage (9.95-5.00). 

Singh (2014a) studied tricep skin fold thickness of adolescent girls of Punjab 

and reported summer and winter seasons variation for age group 13-14 years as 11.53 

and 13.09 mm and for age group 14-15 years as 11.76 and 13.21mm and also stated 

values of triceps skin fold was lower than the NCHS standards. 
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Table 4.14  Interpretation of skin fold thickness of selected adolescent girls 

(N=300) 

Particulars 

Blocks 

Panchrukhi  

(n=100) 

Baijnath 

(n=100) 

Bhawarna 

(n=100) 

Triceps skinfold thickness (mm) 

Adequate (16.5-10.0) 11 8 27 

Borderline(9.99-5.00) 74 64 71 

Severely depleted(<5.00) 15 28 2 

 

 

 
Fig. 4.4  Mean triceps skin fold thickness of selected adolescent girls (N=300) 

 

Measurement of anthropometric indicators viz. height, weight and BMI of 

selected subjects gave the evidence of moderate nutritional status as almost more than 

80 per cent of population met the nutritional standards. On the other side, an average 

of 50 per cent adolescent girls met NCHS standards for triceps skinfold indicating 

depleted calorie reserves. 

Prevalence of under nutrition 

Further categorization of body mass index was worked out for prevalence of 

malnutrition in three hundred selected subjects and data has been presented in Table 

4.15 and pictorially illustrated in Figure 4.5. Majority of the respondents i.e. more 

than 80 per cent were found to be under weight in whole (BMI<18.5).  Further split 

clarifies that most of the respondents i.e. 53, 50 and 42 per cent in Panchrukhi 

Baijnath and Bhawarna had moderate thinness (BMI 14.00-16.99).17,10 and 26 per 

cent had mild thinness (BMI 17.00-18.49) and 15, 27 and 12 per cent had severe 

thinness  as assessed having BMI <14.00 in stated blocks respectively . Only 13, 10 

15%

70%

15%

Adequate (16.5-10.0) Borderline(9.99-5.00) Severely depleted(<5.00)
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and 14 per cent adolescents had by normal nutritional status in order of the blocks 

presented in the table respectively. A negligible percentage of the girls were 

overweight and obese. 

Chaudhary et al. (2003) assessed nutritional status of adolescent girls in rural 

area of Varanasi and examined anthropometric measurements of weight, height and 

mid arm circumference (MAC) and hemoglobin.  Two-third of studied subjects were 

undernourished (BMI < 18.5 kg/m
2
) and nearly one-third experiencing chronic energy 

deficiency grade-III (BMI < 16 kg/m
2
). Nearly one third girls were anemic (Hb < 12 

g/dl); anemia was significantly more in non-menstruating girls and subjects not using 

footwear during defecation. 

4.4.5  Clinical Assessment 

Clinical examination is the simplest and most essential part of all nutritional 

surveys. There are a number of physical signs, both specific and non-specific known 

to be associated with the state of malnutrition. The subjects were examined from head 

to foot in good illumination for the presence or absence of signs/symptoms related to 

nutritional deficiencies.  

Assessment of nutritional deficiencies evaluated clinically among selected 

adolescent girls in different blocks of Kangra district has been presented in Table 

4.16. General appearance of the subjects revealed that majority (87 %) were 

mesomorphic in appearance and almost an equal percentage of 6 were either 

endomorphic or ectomorphic. Since more than the studied population had height and 

weight measurements more than 80 per cent of the standards, so protein energy 

malnutrition was not prevalent in selected blocks. Only 5 cases in Panchrukhi and 3 

cases in Baijnath were reported while not a single case was analyzed for this indicator 

in Bhawarna block which may be due to the reason that 98 per cent and 80. 66 per 

cent adolescent girls met the national standards of height and weight measurement. 

On the whole, thiamine deficiency was prevalent in studied population as 

evident from reporting of loss of ankle and knee jerks and calf muscle tenderness. 

Symptom of angular stomatitis, cheilosis and magenta tongue were prevent asserting 

riboflavin deficiency. 
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Table 4.15  Prevalence of malnutrition among selected adolescent girls 

(N=300) 

Particulars 

Blocks 

Panchrukhi 

(n=100) 

Baijnath 

(n=100) 

Bhawarna 

(n=100) 

BMI(Kg/m
2
) 

Underweight (<18.5) 85 87 80 

i. Severe thinness (<14.00) 15 27 12 

ii. Moderate thinness(14.00-

16.99) 
53 50 42 

iii. Mild thinness(17.00-18.49) 17 10 26 

Normal (18.50-24.99) 13 10 14 

i. 18.50-22.99 6 8 5 

ii. 23.00-24.99 7 2 9 

Over weight (25.00- 29.99) 1 2 4 

i. Pre obese (25.00-27.49) 1 1 3 

ii. 27.50-29.99 - 1 1 

Obese(≥30.00) 1 1 2 

i. Obese I(30.00-34.99) - 1 3 

ii. Obese II(35.00- 39.99) - - 1 

iii. Obese III(≥40.00) - - - 

 

 

Fig. 4.5 Prevalence of under nutrition among selected adolescent girls (N=300) 

 

Panchrukhi (n=100)

Baijnath (n=100)

Bhawarna (n=100)

Total (N=300)

85

87

80

84

13

10

14

12

1

2

4

2

1

1

2

1

Underweight (<18.5) Normal (18.50-24.99)

Over weight (25.00- 29.99) Obese(>30.00)
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Data reported in the table further elucidated that 27 per cent of the girls had 

atropic lingual papillae and tongue fissuring and had scarlet and raw hue that affirmed 

deficiency of B3 i.e. niacin. 

An average of 17.33 per cent adolescent girls shortlisted in three blocks of 

District Kangra, Himachal Pradesh had deficiency of vitamin C as evident from 

symptoms of easy fatigue and listlessness felt by the subjects as well as reporting of 

spongy and bleeding gums and tender bone. 

The symptoms of iron deficiency were studied in detail in the selected 

subjects. Among the analysed symptoms, maximum subject felt lethargy/fatigue on 

doing work (40 %) thereby reducing their productivity and output. Most of the 

subjects were at par in relation to recorded symptoms of lack of concentration (36.33 

%), tachycardia (36.66 %) and feeling cold hand and feet (33.33 %) 82 and 47 

respondents out of 300  had pale conjunctiva and pale skin while 71 experienced 

breathlessness on slight exertion thereby, feeling dizzy and weak (25 %) and also 

experienced headache (22.33%). 

While assessing and recording clinical symptoms of different deficiencies in 

selected adolescent girls, no symptoms or indicators of vitamin A, vitamin D and 

iodine deficiency could be assessed. 

Table 4.16 Assessment of nutritional deficiencies among selected adolescent 

girls (N=300) 

Particulars 

Blocks 

Panchrukhi 

(n=100)  

Baijnath 

(n=100) 

Bhawarna 

(n=100) 

Total 

(N=300) 

General Appearance 

Endomorphic  1 17  1  19(6.33) 

Mesomorphic  88  74  99 261(87.00) 

Ectomorphic  11  9  - 20(6.66) 

Protein Energy Malnutrition 

Diminished subcutaneous fat  3 1  -  4(1.33) 

Muscle wasting  2  -  - 2(0.66) 

Oedema in ankles  -  2  - 2(0.66) 

Hair (Problems)  -  -  - - 

Diffuse pigmentation skin  -  -  - - 

Moon face  -  -  - - 

Flaky-paint dermatosis  -  -  - - 

Vitamin A deficiency-Not present 

Vitamin D deficiency- Not present 

Thiamine deficiency- 
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Oedema -   5 -  5(1.66) 

Loss of ankle & knee jerks  13  27  6 46(15.33) 

Calf-muscle tenderness   3 62   5 70(23.33) 

Riboflavin deficiency 

Angular stomatitis  4  34 9  47(15.66) 

Angular scars  4  16  2 22(7.33) 

Cheilosis  6  27  1 34(11.33) 

Magenta tongue  21 47   28 96(32.00) 

Niacin deficiency 

Scarlet & raw tongue  12  33 8  53(17.66) 

Atropic lingual papillae  12  21  48 81(27.00) 

Tongue fissuring  6 33   16 55(18.33) 

 

Vitamin C deficiency 

Spongy & bleeding gums 9 41 6 56(18.66) 

Tender bone - 26 16 42(14.00) 

Easy fatigue and listlessness 14  42  2 58(19.33) 

Iron deficiency 

Breathlessness on slight 

exertion 

11  51  9  

71(23.66) 

Pale conjunctiva 31 31  20  82(27.33) 

Paleness of skin  6  24  17 47(15.66) 

Paleness & smoothness of 

tongue 

 2  23  14 

39(13.00) 

Spoon shaped nails  -  3  - 3(1.00) 

Feeling of lethargy/ Fatigue  17  57  46 120(40.00) 

Weakness/ Dizziness  23  37  15 75(25) 

Lack of concentration  39  40  27 106(35.33) 

Disrupted sleep  6  7  3 16(5.33) 

Tachycardia  36  52  22 110(36.66) 

Decrease physical activity  10  17  3 30(10.00) 

Poor physical development   5  9  3 17(5.66) 

Cold hand and feet  23  60  17 100(33.33) 

Oedema of feet  -  9  - 9(3) 

Loss of appetite  4  11  2 17(5.66) 

Irritable and restless  6  36  3 45(15.00) 

Headache  15  44  8 67(22.33) 

Decreased exercise tolerance  15  8  9 32(10.66) 

Increased incidence of 

infections 

 9  9  4 22(7.33) 

Angular cheilosis  1  44  6 51(17.00) 

Sudden fainting  2  5  12 19(6.33) 

Glossitis  41  2  5 48(16.00) 

Hair loss   -  -  - - 

 Iodine deficiency- Not present 

#Figure in parentheses represents percentage 
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Kumar et al. (2006) did clinical examination of 80 adolescent girls from 

Allahabad and observed various signs and symptoms of anemia among adolescents 

like breathlessness, tiredness and pale nails. Dhingra (2011) revealed that majority 

(90%) of tribal girls were having pale cold skin, 86.5 per cent had yellow conjunctiva, 

68.0 per cent showed rapid heart rate while 64.5 per cent were having fast breathing. 

The other health related ailments reported by the respondents were low blood pressure 

(67.5 %), with complaint of fatigue (76 %), general weakness (5 %) and dizziness  (16 

%) followed by sticky and foul smelly stool (34.5%) spleenonegaly (32.00%) and 

weight loss (26.5%). He investigated the prominent clinical symptoms among 

adolescent girls may be due to low intake frequency of green leafy vegetables. 

4.4.6  Hemoglobin assessment 

The mean hemoglobin profile (Hb), prevalence of anemia and per cent 

adequacy has been presented in presented in Table 4.17 and Table 4.18 and pictorially 

outlined in Figure 4.6 and 4.7. The mean hemoglobin level of selected adolescent girls 

aged 12-14 years was 9.59±0.10, 9.56±0.13 and 9.96±0.01 g/dl and for girls aged 15-

16 years 9.37±0.01, 9.29±0.10 and 10.30±0.15 g/dl  and 9.60±0.09, 9.35±0.12 and 

10.01±0.11 g/dl for age age group of 17-18 yeras in  Panchrukhi, Baijnath and 

Bhawarna blocks respectively. 

Per cent adequacy of hemoglobin level with respect to WHO standards stated 

that on an average, 79.33 per cent adequacy in Panchrukhi block and 78.43 per cent in 

Baijnath block were calculated. More than 90 adequacy was calculated for subjects 

residing in Bhawarna block for all age groups. 

 Based on the analysed values of hemoglobin by method of „Sahli‟ prevalence 

of anemia was calculated as per WHO standard for the determined group. Quite 

obvious from the data, maximum adolescent subjects in the age group of 12-18 years 

residing in Kangra district were suffering from moderate anemia (77.33 %) followed 

by mild anemia (12.33 %). Only 6.33 per cent subjects had severe anemia and only 4 

per cent were having normal hemoglobin. Blockwise split clarifies that maximum 

respondents from Baijnath block (82 %) had moderate anemia followed by 

Panchrukhi residents (77 %) and Bhawarna block residents (73 %). On the same lines, 

for severe anemia, 9 respondents were from Baijnath followed by 6 from Panchrukhi 

and 4 from Bhawarna.  
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Table 4.17   Hemoglobin profile (g/dL) of selected adolescent girls (N=300) 

Age group 

Blocks 

Panchrukhi 

(n=100) 

Baijnath 

(n=100) 

Bhawarna 

(n=100) 

12-14 9.59±0.10
 b
 9.56±0.13

 b
 9.96±0.05

a
 

15-16 9.37±0.10
 c
 9.29±0.10

 b
 10.30±0.15

a
 

17-18 9.60±0.09
 b
 9.35±0.12

 b
 10.01±0.11

a
 

Note: Tukey HSD test significant at 5% level of significance 

Superscripts with different notion (a,b,c) implies that they are significantly different (p<0.05) 

Means with same subscripts in rows are not significantly different 

 

Table 4.18 Prevalence of anemia among adolescent girls (N=300) 

Category of 

Anemia 

Blocks 

Panchrukhi 

(n=100) 

Baijnath 

(n=100) 

Bhawarna 

(n=100) 
Total (N=300) 

Normal (≥12 g/dl) 4 1 7 12(4.00) 

Mild (11-11.9g/dl) 13 8 16 37(12.33) 

Moderate( 8-10.9g/dl) 77 82 73 232(77.33) 

Severe (<8 g/dl) 6 9 4 19(6.33) 

 

DLHS-4 (2012-13) state fact sheet data of Himachal Pradesh revealed that in 

children (6-59 month) total prevalence of anemia was 58.6 per cent in which 60.4 per 

cent rural and 45.9 per cent urban children were involved. Koushik et al. (2014) 

assessed the prevalence and the severity of the anemia in 150 adolescent girls of 

Guntur, Andhra Pradesh, India. The prevalence of anemia was 77.33 per cent (with 

severe anemia being 12.06 %, moderate anemia being 50.86 % and mild anemia 37.06 

%) and majority of the girls had the moderate anemia. Devi et al. (2015) determined 

the prevalence of anemia among school going 320 adolescent girls of Government 

Secondary Schools of District Rohtak (Haryana). The overall prevalence came out to 

be 73 per cent among study subjects. On the basis of severity, nearly half of subjects 

(54%) were found with mild anemia, 18 per cent of girls had moderate anemia while 1 

per cent girls were severely anemic. 
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Fig. 4.6   Per cent adequacy of average hemoglobin level of subjects with 

WHO standard  

 

  

  

Fig. 4.7   Prevalence of anemia among adolescent girls (N=300) 
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4.5  Physical activity pattern 

Physical activity is one of the major lifestyle related health determinants. 

However, such an important health protecting behavior seems to decline during 

adolescence. So, this parameter was examined under various domains and intensities 

of activity and have been described in Table 4.19 for selected adolescent girls. 

Walking was the sole daily activity performed by 100 per cent adolescent girls 

residing in the selected blocks and very few did cycling (12%) and skating/yoga/gym 

(10%) activities which were performed usually on weekly and fortnightly basis.  

Cycling and skating/yoga/gym were performed only by Panchrukhi respondents. 

None of the subjects in Baijnath and Bhawarna blocks were interested in these 

physical activities.  This may be attributed due to un-affordability of these resources 

by low income group families of the selected groups. Almost all the selected subjects 

spend time in doing physical exercise but, these were compulsory school exercise 

performed in schools at set time.  

There is an evidence of association between physical activity and dietary 

behaviors in adolescent. Poor diet and physical inactivity are established risk factors 

for chronic diseases. In young people, physical activity and healthy diets including 

regular breakfast consumption and adequate levels of fruits and vegetables have 

important short and long term health protective effects. In the present investigation, 

25.66 per cent of overall respondents skipped breakfast and had less than 50 per cent 

adequacy for fruits as well as for green leafy vegetables group. This mean their diet 

was deficient in important nutrients particularly vitamins and minerals, the reduced 

levels of which are responsible for reduced work capacity thereby, affecting the 

activity pattern of selected respondents. 

Majority of adolescent girls spend 15-30 minutes (95.33%) time for doing 

exercise and very few adolescent girls and that too in Baijnath block spend 10-15 

minutes (4.66%).  Majority of adolescent girls performed exercise either daily (66.66 

%) or alternatively (33.33 %).  

Most of the adolescent girls came to school daily by walking (91.66%) and 

only 8.33 per cent came by bus. As most of them were residing nearly the school so, 

they preferred to come school by walking. Devi (2013) observed that daily walking 

was the most performed activity by adolescent boys and girls of Haryana and rare 

practice of doing exercise was observed. 
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Table 4.19  Activity pattern of selected adolescent girls (N=300) 

Activity 

Blocks 

Panchrukhi 

(n=100)  

Baijnath 

(n=100) 

Bhawarna 

(n=100) 

Total 

(N=300) 

Walking 

Daily 100 100 100 300(100) 

Weekly - - - - 

Fortnightly - - - - 

Rarely - - - - 

Cycling 

Daily - - - - 

Weekly 1 1 - 2(0.66) 

Fortnightly 6 - - 6(2.00) 

Rarely 4 - - 4(1.33) 

Skating/ Yoga/ Gym 

Daily - - - - 

Weekly - - - - 

Fortnightly 2 - - 2(0.66) 

Rarely 8 - - 8(2.66) 

Time spend on exercise (Minutes) 

i) 10-15 

Daily - 14 - 4(4.66) 

Alternatively - - - - 

Rarely - - - - 

ii) 15-30 

Daily - 86 100 186(62) 

Alternatively 100 - - 100(33.33) 

Rarely - - - - 

Come to school 

i)     Walking 

Daily 100 75 100 275(91.66) 

Alternatively - - - - 

Rarely - - - - 

ii)     Bus 

Daily - 25 - 25(8.33) 

Alternatively - - - - 

Rarely - - - - 

#Figure in parentheses represents percentage 

4.6  Mass media exposure 

Various research investigations have suggested that exposure to mass media as 

part of social environment influence food consumption of adolescents and can be used 

effectively as an educational tool to promote health. So the availability, preference 

and theme of mass media as information sources were examined. Table 4.20 describes 
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the data regarding exposure of mass media by selected adolescent girls. The 

availability of mass media resources showed that majority of the subjects had 

accessibility to books (96.00%) followed by newspaper (52%) and magazines (14%). 

Electronic media data revealed that majority of selected families had television (98.66 

%) followed by computer (49.33%) and radio (32.00%). Books in printed media and 

television in electronic media were the mostly available resources of mass media in 

selected families of all three blocks. 

Table 4. 20  Exposure of mass media of selected adolescent girls (N=300) 

Media 

Blocks 

Panchrukhi 

(n=100)  

Baijnath 

(n=100) 

Bhawarna 

(n=100) 

Total 

(N=300) 

Availability of mass media resource –  

i) Print media 

Newspaper  47   72 37  156(52.00) 

Magazines  27  11  4 42(14.00) 

Books  98 92   98 288(96.00) 

ii) Electronic media 

Radio  94  2 -  96(32.00) 

TV  100  96  100 296(98.66) 

Computer  1 57   90 148(49.33) 

Preference of mode of media 

Printed media -  48   - 48(16.00) 

Electronics media  2  51  - 53(17.66) 

Both  98  1  100 199(66.33) 

Preference of language to view media 

Hindi 98   99 90  287(95.66) 

English  2 1   10 13(4.33) 

Liking for theme/ material of media 

Literary  47 26  15  88(29.33) 

Scientifics  42  -  - 42(14.00) 

Entertainer  100  99  90 289(96.33) 

Health related  41  1  10 52(17.33) 

#Figure in parentheses represents percentage 

 

The data further confirmed that the majority of the subjects (66.33 %) 

preferred both electronic as well as printer media and splitwise 16 and 17 per cent 

preferred printed and electronic media separately. Most of the respondents gave 

credibility to Hindi medium language (95.66%) to read print media and remaining 

4.33 per cent preferred English medium, to view or read media because Hindi 

language is the medium of instruction and communication in the schools.  Further 
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observation provided the evidence that majority of the subjects liked entertaining 

theme program (96.33%) on media followed by literary (29.33%), health related 

(17.33 %) and least preferences to scientific (14.00%) theme programs. Singh (2014a) 

worked on mass media exposure of adolescent girls and found that television and 

books were the most available media resources in family and majority of them like 

entertainment theme in media.  

4.7  General health record 

Complaints of headache, stomachache, fatigue are common among adolescent 

girls. Chronic pain may have long term effects and negatively affects school 

attendance, academic and developmental experiences. Iron deficiency has 

consequences of depressed immune function. Hence, the prevalence and frequency of 

common ailments was investigated. 

The data in Table 4.21 revealed the general health record of selected 

adolescent girls and their parents. The family history of metabolic diseases like 

diabetes (0.66%), chronic heart diseases (1.00%) and obesity (1.33%) was found to be 

very rare or negligible. This may be attributed that majority of the respondents 

belonged to low to medium income group and occupation of parents was either 

laborer or farmers so their physical exercise stamina was more and moreover they 

may be unaware about these types of metabolic diseases. So 93, 96 and 98 per cent 

population were not having family history of any metabolic diseases.  Data further 

revealed that 100 per cent of the respondents in all the selected blocks did not have 

family history of any deficiency disorder like anemia, osteoporosis and iodine 

deficiency which may be attributed to fact that many people ignore symptoms of these 

deficiencies and didn‟t go to doctor for health checkup /diagnosis. 

Information on frequency of fever, illness or any disorder/ ailment elucidated 

that 38 per cent of total girls had fever sometime (38%) while 34.33 per cent rarely 

had fever. Less than 40 per cent (38 %) of the respondents rarely suffer from cold/ 

respiratory disorder whereas 34.33 per cent usually had respiratory problems. 

Regarding other ailments majority of the subjects suffered sometime from 

diarrhea/stomach infection/nausea/vomiting followed rarely attacks in 35.66 per cent 

subjects. 20 per cent usually had attacks of these illnesses. Same scenario of 

frequency of other aliments like headache/body ache and loss of appetite/lethargy was 

visible.     
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Table 4.21  General health record of selected adolescent girls (N=300) 

Particulars 

Blocks 

Panchrukhi 

(n=100)  

Baijnath 

(n=100) 

Bhawarna 

(n=100) 

Total 

(N=300) 

Family history of metabolic disease 

Diabetes 1 1 0 2(0.66) 

Chronic heart disease 1 1 1 3(1.00) 

Obesity 1 2 1 4(1.33) 

No disease 93 96 98 

 Relationship 

Mother 2 3 1 6(2.00) 

Father 1 1 1 3(1.00) 

Family history of deficiency disease if any (anemia, osteoporosis, iodine 

deficiency) 

Yes  -  -  -  - 

No  100 100  100  300(100.00) 

Frequency of  

i) Fever illness 

Usually 33 32 15 80(26.66) 

Some time  40 41 33 114(38.00) 

Rarely 25 27 51 103(34.33) 

ii)         Cold/ respiratory disorders 

Usually 43 44 16 103(34.33) 

Some time  21 29 32 82(27.33) 

Rarely 37 27 50 114(38.00) 

ii) Diarrhea/ stomach infection/ nausea/ vomiting 

Usually 18 24 18 60(20.00) 

Some time  52 45 35 132(44.00) 

Rarely 30 31 46 107(35.66) 

iii) Headache/body ache 

Usually 24 51 15 90(30.00) 

Some time  30 32 56 118(39.33) 

Rarely 46 13 29 88(29.33) 

iv) Loss of appetite/lethargy 

Usually 15 51 18 84(28.00) 

Some time  29 43 46 118(39.33) 

Rarely 50 6 31 87(29.00) 

#Figure in parentheses represents percentage  
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4.8  Information on medicitional supplementation 

Table 4.22 illustrated the information on intake of vitamins and minerals 

supplementation by adolescent girls and showed that only 66.66 per cent of total 

adolescent girls were taking iron and folic acid tablets having composition of 100mg 

elemental iron and 500µg folic on weekly basis in tablet form. A low adherence of 

iron and folic acid tablets intake was observed even though supplements were 

distributed in school regularly under Weekly Iron Folic Acid Supplementation 

(WIFAS) program. Reporting of symptoms such as headache, stomach pain, 

vomiting, nausea and loose and foul smelling stool were associated with their low 

intake. Intake was higher in Bhawarna block (78 %) followed by Panchrukhi (73 %) 

and Baijnath block (49 %). 

The services delivered under WIFAS include bi-annual deworming but the 

presented data showed that only 69 per cent of adolescent girls were taking 

deworming medicine that too once a year. Block wise, 89 per cent of subjects from 

Panchrukhi, 73 per cent from Baijnath and only 45 per cent from Bhawarna block had 

taken deworming medicine distributed under Weekly Iron Folic Acid 

Supplementation program. No data on other supplements intake was documented. 

The present study suggested that all the adolescent girls dislike the iron 

supplementation and deworming tablets because they were unaware about the 

instructions for supplement intake, its importance and symptoms of side effects. 

Another service under this national scheme is nutrition counseling to minimize the 

potential side effects of iron-folic acid supplements and deworming but its adherence 

seem to be lacking in selected schools. The low intake of iron supplements and 

deworming tablets could be one of the reasons for prevalence of anemia. Sen and 

Kahani (2012) reported significantly higher increment in hemoglobin level in iron 

supplemented groups than non-supplemented group. Singh (2014a) observed that only 

19.2 per cent total adolescent girls were taking iron tablets weekly in Punjab in 

studied group of 120 girls. 
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Table 4.22  Information on supplementation taken by selected adolescent girls 

(N=300) 

 

Particulars 

Blocks 

Panchrukhi 

(n=100)  

Baijnath 

(n=100) 

Bhawarna 

(n=100) 

Total 

(N=300) 

Intake of iron-folic acid 

Yes   73 49 78 200 (66.66) 

No 27 41 22 100(33.33) 

Form 

Tablet 73  49  78   200(66.66) 

Syrup  -  -  -  - 

Composition of supplement 

100mg Fe &500µg folic 

acid 

73  49  78   200(66.66) 

Frequency 

Daily  - -  -   - 

Weekly  73  49 78   200(66.66) 

Monthly  - -  -  -  

Take supplement from 

 KSY -  -  -  - 

W I FS 73  49  78  200(66.66) 

PHC  -  -  -  - 

Intake of deworming medicine 

Yes  89  73  45  207(69.00) 

No  11 27 55 93(31.00) 

Once in year 89 73 45  207(69.00) 

Twice in year -  -  -   - 

No data on other supplements intake was found 

#Figure in parentheses represents percentage 

 

4.9  Information regarding menstruation 

Menstruation is an inevitable part of a girl‟s life and more so an important 

indicator of normal physical, physiological and functional well being. Menstruation 

has a variable pattern with a few years of menarche. It vary with different age group, 

socioeconomic status and lifestyle.  The information regarding menstruation cycle of 

selected adolescent girls has been presented in the Table 4.23. In the present study, 

majority of selected adolescent girls (77.32 %) were found to attain menarche in the 

age of 14 to 15 year (43.60%) and 12-13 years (33.66 %).  
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Table 4.23  Information regarding menstrual cycle of selected adolescent girls 

(N=300) 

Particulars 

Blocks 

Panchrukhi 

(n=100)  

Baijnath 

(n=100) 

Bhawarna 

(n=100) Total (N=300) 

Menstrual cycle setup 

Yes 69 84 79 232(77.33) 

No 31 16 21 68(22.66) 

Age                  

12-13 32  39  30   101(33.66) 

14-15  37  45  49  131(43.66) 

Cycle 

Regular 20  -   -  20(6.66) 

Irregular  49  84 71  204(60.00) 

Menstrual cycle period 

<28  46 52  32   130(43.33) 

>28  23  32  47  102(34.00) 

Days of irregular 

<2 20  -  -   20(6.66) 

2-4  -  32  47  79(26.33) 

>4  49  52  32  133(44.33) 

Premenstrual syndrome 

Vomiting  35 12  48   95(31.66) 

Nausea  -  32  -  32(10.66) 

Abdominal Pain  11  6  -  17(5.66) 

Backache  21  19  31  71(23.66) 

Duration of flow(days) 

<2  -  2 -   2(0.66) 

2-3  20  75  1  96(32.00) 

4-5  49  7  70  126(42.00) 

>5  -  -  8  8(2.66) 

Menstrual flow 

Normal 68  82  79   229(76.33) 

Above normal  1  -  -  1(0.33) 

Below normal  -  2  -  2(0.66) 

#Figure in parentheses represents percentage 

 

A total of 60.00 per cent subjects had irregular menstrual cycle. Period having 

irregularity of more than 4 days (44.33 %), 2-4 days (26.33 %) and less than 2 days 

(0.66 %) were reported 43.33 per cent of girls had periods that initiated before 28 

days while 34  per cent of girls had a cycle of more than 28 days followed by 

premenstrual symptoms of vomiting (31.66%) backache (23.66 %) nausea (10.66 %) 

and abdominal pain (31.66%). 42 per cent of the girls had 4-5 days flow during the 
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cycle followed by 32 per cent having duration of 2-3 days of flow that was normal 

(76.33%) in volume during the day.  

In conclusion, the age at menarche and other menstrual characteristics 

observed in this study  are similar to adolescent menstrual characteristics discussed by 

variation studies in other population of the world. Kulkarni and Durga (2011) 

observed 71.39 and 78.67 per cent girls living in slum area attaining menstruation at 

mean age of 12 years. Further data revealed that the duration of menstrual cycle 

period was recorded less than 28 days (43.3 %) and more than 28 day (34.00 %). 

44.33, 26.33 and 6.66 per cent of adolescent girls found to be more than 4, 2-4 and 

less two days of menstrual irregularity. 

4.10  Academic profile and social behavior 

Iron deficiency is a systemic condition which leads to consequences of 

decreased scholastic performance, reduced physical work capacity and impaired 

cognitive function. The information regarding school achievements and social 

behavior of selected adolescent girls has been presented in the Table 4.24. The 

information was collected from the school records and it was observed that 38.66 per 

cent secured C grade in their previous three academic sessions. These who failed 

reported for its is  high standard with reasons of weak in study (8%) and illness during 

examinations (10.00%). Majority of subjects (68 %) studied at home for 1-3 hrs per 

day, 23.00 per cent studied for 3-6 hrs per day and a very few (8.66 %) had sitting 

capacity of more than 6 hrs per day at home. Block wise, data showed that majority of 

adolescent girls studied for 1- 3 hrs at their home in Panchrukhi (51%), Baijnath (72 

%) and Bhawarna (81 %). 

Majority of the subjects showed interest in extra-curricular activities and 

participate actively in sports (45 %) cultural (44.33 %) and less in physical activity 

(14.33 %). Regarding achievement/award 55.66 per cent received no award. The 

award/winners were from cultural field (21.66 %) followed by physical/ sports (20 %) 

only 2.66 per cent had academic achievement.  
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Table 4.24  Academic profile and social behavior of selected adolescent girls 

(N=300) 

Particulars 

Blocks 

Panchrukhi 

(n=100)  

Baijnath 

(n=100) 

Bhawarna 

(n=100) 
Total (N=300) 

Aggregate grade obtained in previous three academic sessions 

A 30  13  31  74(24.66) 

B  36  31  30 97(32.33) 

C  30  53  34 116(38.66) 

D  4  3  5 12(4.00) 

Failure in class, if any 

Primary  - -   - - 

Middle  -  -  2 2(0.66) 

High  2  37  13 52(17.33) 

Secondary  -  - -  - 

No failure 98 63 85 246(82.00) 

Reasons of failure 

Weak in study 2  7  15  24(8) 

Illness  -  30  - 30(10.00) 

Hours of study at home 

1-3  51  72 81  204(68.00) 

3-6  47  9  13 69(23.00) 

>6  2 18   6 26(8.66) 

Participation in extra-curricular activities 

Cultural  19  52  62  133(44.33) 

Sports  21  55  59 135(45.00) 

Physical  13  3  27 43(14.33) 

Achievement/award if any 

Academic  2  5 1  8(2.66) 

Culture  17  48  - 65(21.66) 

Physical/Sports  11  -  49 60(20.00) 

No award 70 47 50 147(55.66) 

Like to make friends  64 96   42 202(67.33) 

Play with friends 65 95 100 260(86.66) 

Not play with friends 35 5 - 40(20.00) 

Daily 1  57   86 144(48.00) 

Weekly  21  37  8 66(22.00) 

Monthly  -  -  3 3(1.00) 

Occasionally  43  1 3  47(15.66) 

#Figure in parentheses represents percentage  
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Finding their way in the peer group is an important developmental task for 

adolescents. A strong desire emerges to be included in peer activity and to be 

accepted by peers. Regarding peer behavior, 67.33 per cent like to make friends and 

play with them (86.66 %) of which 48 per cent played daily, 22 per cent weekly and 

15.66 per cent occasionally. Singh (2014a) also reported that anemic subjects had 

poor academic records. Majority of adolescent studied at home for 1-3 hrs and interest 

in participation in co-curricular activities more among non anemic subjects.  

4.11  Perceptions and knowledge regarding anemia 

 The information regarding the perceptions and knowledge regarding anemia 

among selected adolescent girls is presented in Table 4.25.  It was observed that 52.33 

per cent of selected adolescent girls knew the information regarding anemia disorder 

which was sourced from school (17 %) followed by medical workers (11.66 %), 

family members (7.66%), television (5.33%) and only 4.33 per cent knew it from 

friends. Though Weekly Iron Folic Acid Supplementation programme was running in 

the school for long time but no such sensitization program was organized for creating 

awareness and eradication, of the disorder. Infact, programs   on emergency 

management (27%), sanitation and hygiene (8 %) and drug addiction (2.60 %) were 

organized by the reported school authorities. 

While deliberating with the subjects, it was disheartening to know that very 

meager information on anemia was available in their study book. Though 8 

respondents on a whole in Panchrukhi and 4 in Bhawarna reported about some topics 

but the data was almost blank for Baijnath black. 

Though a good number of respondents had availability of print media resource 

but they did not came across any topic on importance of green leafy vegetables. Since 

they had lack of interest in this field so they might not be aware or came across with 

this important topic. The data in the table explain that a very few number of 

adolescents had knowledge of iron rich food sources. Only 10 respondents in 

Panchrukhi had knowledge of green leafy vegetables as a source of iron, 13 in 

Bhawarna reported sprouted pulses and jaggery/dates as iron rich sources. None of the 

respondents of Baijnath block had knowledge regarding food sources of iron.  
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Out of 300 subjects interviewed, only 5 per cent were aware of presence of 

vitamin c in citrus foods as only 3 per cent had knowledge regarding iron absorption 

enhancer. Hence, 25.33 per cent consumed tea/coffee after meal as they had lack of 

awareness of the fact that these beverages should not be consumed with meals. So, a 

high percentage of 95, 91and 86 were reported to have lack of knowledge regarding 

iron absorption inhibitors.  

The information on anemia further indicated that 80 per cent had no 

knowledge about female gender being prone to anemia. Only 20 per cent knew this 

fact who stated onset of menstruation (40.66%) being the main reason. Regarding 

academics, 72.66 per cent faced problem in understanding class lecture which they 

managed by peer help (66 %).  

As for physical activity, 93 per cent felt tired quickly after playing or doing 

some work after a duration of more than 30 minutes (47.33%) and 15 to 13 minutes 

period (40.33%).Further scrutiny of data revealed that 84.66 per cent had no 

knowledge of prominent symptoms of anemia. Only 15.33 per cent knew about 

symptoms of anemia as pale skin (10%), spoon shaped nails (3%), pale conjunctiva 

(1.66%) and paleness and smoothness of tongue (0.66%). 

Knowledge assessment of respondents showed that 96.66 per cent girls were 

of the view that anemia can‟t be prevented. Inspite of the Weekly Iron Folic Acid 

Supplement program in the school, 30 to 66 per cent had no knowledge of 

supplements given in the school. They also had very meager knowledge for 

Governmental schemes of supplementation like Weekly Iron Folic Acid 

Supplementation (11 %), Iron Deficiency Anemia Control Programme (10.66 %) and 

Kishori Shakti Yojna (7 %). Assessment of this parameter conclude that majority of 

the respondents were unaware of the health problems related to anemia although they 

could not give precise details about how it occurs and its effect on health and 

nutrition. So nutrition and health education is fundamental to address this issue. 
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Table 4.25  Perceptions regarding anemia of selected adolescent girls (N=300) 

Particulars 

Blocks 

Panchrukhi 

(n=100) 

Baijnath 

(n=100) 

Bhawarna 

(n=100) 
Total (N=300) 

Any information about 

anemia  
46 51 60 157(52.33) 

Source of information about anemia 

Friends 4 3 6 13(4.33) 

Family members 1 2 20 23(7.66) 

School 32 18 1 51(17.00) 

TV 2 2 12 16(5.33) 

Medical worker 7 7 21 35(11.66) 

Programme organized in school 

Emergency management 45 32 4 81(27.00) 

Drug addiction - 8 - 8(2.66) 

Sanitation and hygiene - 11 13 24(8.00) 

Any topic related to anemia in study book 

  Decrease blood level 3 - 4 7(2.33) 

Iron is related to blood 3 - - 3(1.00) 

Anemia common in females 2 1 - 3(1.00) 

Any  topics on importance of GLV read in books, newspapers, magazines etc. 

Rich in minerals and 

vitamins 
2 10 4 

16(5.33) 

Good in anemia 2 8 - 10(3.33) 

Provide fibre in diet 1 - - 1(0.33) 

Knowledge  iron rich food sources  

 Meat, Egg and fish - - 2 2(0.66) 

 Green leafy vegetables 10 - 1 11(3.66) 

Jaggery and dates - - 4 4(1.33) 

Sprouted pulses - 1 6 7(2.33) 

 Cereals - - - - 

Awareness of presence of 

vit. C in citrus fruit 
4 3 8 

15(5.00) 

Knowledge regarding iron 

absorption enhancer 
3 2 4 

9(3.00) 

Consume tea/coffee after 

meal 
27 43 6 

76(25.33) 

Level of knowledge regarding non- consumption of tea/ coffee with meal 

Yes 5 9 14 28(9.33) 

No 95 91 86 272(90.66) 

Reasons-Inhibit iron 

absorption 
- - 6 6(2.00) 

              Enhance iron 

absorption 
- - - - 

Suffer from worm problem 

 

5 9 8 22(7.33) 
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Knowledge regarding females being prone to anemia 

Yes 23 19 18 60(20.00) 

No 77 81 82 240(80.00) 

Reasons 

Onset of menstruation 13 15 16 44(14.66) 

 Increased physiological 

blood demand 
4 2 1 7(2.33) 

 Expansion of  body mass & 

blood volume 
2 1 - 3(1.00) 

Rapid growth spurt of fetus 4 1 1 6(2.00) 

Any problem faced in understanding class lecture 

Yes 62 92 64 218(72.66) 

No 38 8 36 82(26.33) 

Management of misunderstand lecture 

Do at home thyself 1 1 4 6(2.00) 

By parents help 2 5 - 7(2.33) 

By peers help 58 80 60 198(66.00) 

Ignore 1 6 - 7(2.33) 

Feel tired quickly after playing or doing some work 

Yes 96 98 85 279(93.00) 

No 4 2 15 21(7.00) 

Duration (minutes) 

<15 7 3 7 17(5.66) 

 15-30 40 44 37 121(40.33) 

>30 53 56 33 142(47.33) 

Prominent symptoms of anemia 

Yes 23 3 20 46(15.33) 

No 77 97 80 254(84.66) 

Paleness skin 12 3 15 30(10.00) 

Paleness conjunctiva 2 - 3 5(1.66) 

Paleness and smoothness of 

tongue 
- - 2 2(0.66) 

Spoon shaped nails 9 - - 9(3.00) 

Anemia can be prevented 

Yes - - 10 10(3.33) 

No 100 100 90 290(96.66) 

Diet modification - - 4 4(1.33) 

Iron fortification of foods - - 1 1(0.33) 

Iron supplementation - - 5 5(1.66) 

Knowledge of  supplements 

given in school 
32 12 48 

92(30.66) 

Govt. schemes/agencies to control anemia in India 

KSY 3 3 15 21(7.00) 

IDA 12 4 16 32(10.66) 

WIFAS 12 2 19 33(11.00) 

#Figure in parentheses represents percentage  
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Section-II: (Development and standardization of products) 

Quality evaluation of garden cress seeds and its value added products 

Section-II deals with development and standardization of value added iron rich 

products incorporated with processed and unprocessed garden cress seeds and their 

quality evaluation in terms of sensory attributes and nutritional parameters. The recipe 

which was nutritionally balanced, contained more amount of iron and was highly 

acceptable was therefore selected for dietary intervention carried out and discussed 

further in section-III.    

4.12  Nutritional evaluation of whole and treated seeds garden cress 

Garden cress (Lepidium sativum) is an annual herb, belong to Brassicaceae 

family that grow in winter seasons. It is an important source of iron, folic acid, 

calcium, vitamin C, E and A. It is richest source of iron containing 100mg of iron 

containing 100mg of iron for 100 g of seeds and is therefore known as raktabija in 

Sanskrit.  This underutilized crop is cultivated to a lesser extent in Himachal Pradesh 

and because of unawareness of its health benefits, its consumption as food is very 

very less but as feed is promoted in  areas of cultivation. 

4.12.1  Proximate composition 

Proximate composition provides crude estimation of macronutrients and form 

the basis for food analysis. The mandatory nutritional labelling in processed food and 

food products explore its importance. Table 4.26 shows the proximate composition of 

the whole and treated garden cress seeds on dry weight basis. Garden cress seeds 

contain alkaloids, tannins and glucosinolates which imparts a peppery taste and flavor 

and therefore a bitter and hot mouth feel. Therefore, these seeds were treated to 

reduce these components and enhances its acceptability for their incorporation in 

developed products.  

The per cent moisture content of whole seeds was analyzed as 4.82 which 

increased in treated seeds to 5.13 which may be attributed to production of mucilage 

during soaking treatment and its retention later on after drying. Soaking, drying and 

roasting of seeds had significant effect on the selected parameters. Processing of seeds 

i.e. soaking the seeds, draining of superficial water, drying and further roasting 

decreased the ash, fat, fibre and protein content and increased the moisture content as 

well as total carbohydrates.  The presence of high dietary fiber and its bran possessing 
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high water holding capacity may have resulted in increased moisture content in 

treated seeds. Values of ash, fibre, fat and protein content analyzed as 4.95, 24.96, 

9.72 and 26.31 per cent respectively in whole seeds reduced to 4.72, 23.34, 7.59, and 

24.17 per cent after the treatment. The per cent reduction was calculated in limits of 

4.64, 6.49, 21.91 and 8.13 respectively. In contrary, treated seeds had higher moisture 

and total carbohydrate content as 5.13 and 35.03 per cent as compared to whole seeds 

i.e. 4.82 and 29.25 per cent. Per cent increase was calculated 6.43 and 19.76. 

Table 4.26  Proximate composition (%, DW basis) of whole and treated 

garden cress seeds 

Parameters Garden cress seeds 

Whole Treated Per cent 

increase 

CD (p≤0.05) 

Moisture 4.82±0.09 5.13±0.01 +6.43 0.72 

Ash 4.95±0.00 4.72±0.01 -4.64 0.08 

Crude fat 24.96±0.02 23.34±0.03 -6.49 0.26 

Crude fiber 9.72±0.32 7.59±0.20 -21.91 1.69 

Crude protein 26.31±0.03 24.17±0.02 -8.13 0.13 

Total Carbohydrates 29.25±0.27 35.03±0.22 +19.76 1.89 

Data are expressed as the mean ± standard deviation 

All the analysed parameters were statistically significant in whole and treated 

seeds when compared at 5 per cent probability level. The difference was more 

significant for crude fiber and total carbohydrates.  Mathews et al. (1993) evaluated 

24.3 ± 0.67per cent protein, 14.9 ±0.79 per cent fat, 55.4 ± 1.8 per cent carbohydrate, 

27.3 ± 0.43 per cent acid detergent fiber and 35.7 ± 0.82 per cent neutral detergent 

fiber in L. sativum seeds. Andersson et al. (1999) analyzed 19 per cent protein, 20 per 

cent crude fat and 40 per cent dietary fiber in L. campestre. Gokavi et al. (2004) found 

that protein and fat were concentrated in endosperm whereas dietary fibre, minerals 

and carbohydrate were in bran fraction of garden cress. The high protein, fat, dietary 

fibers, calcium, phosphorous and iron contents in this seeds bring out its high nutritive 

value which making it useful in post pregnancy diets. Agarwal and Sharma (2013) 

studied garden cress seeds and quantitatively analyzed whole, husk removed, husk, 

roasted and microwave processed forms for proximate principles. Their results 

reported that moisture content was highest in husked garden cress seeds powder i.e.  

6.01 per cent, protein and fat content was highest in husk removed garden cress seeds 

powder i.e. 27.61 per cent and 25 per cent respectively. Ash in value of 6.50 per cent 
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and total carbohydrates of 38.11 per cent were found highest in micro waved 

processed garden cress seeds powder while fibre in value of 15.11 per cent found 

highest in roasted garden cress seeds powder. 

4.12.2 Mineral composition 

The mineral profile of whole and treated garden cress seeds is presented in 

Table 4.27.Scrutiny of data revealed that both whole and treated garden cress seeds 

are good sources of minerals especially potassium, phosphorous and calcium. The 

copper, zinc and sodium content of whole and treated seeds were 7.83 mg, 9.77 mg, 

24.63 mg and 8.37 mg, 10.85 mg, 36.80 mg per 100g sample respectively and these 

minerals were highest in treated garden cress seeds which may be attributed to 

retention of minerals by the mucilage present inside the seeds and as well as by 

roasting treatment which concentrated minerals content. Calcium, phosphorus and 

potassium content were high in whole garden cress seeds i.e. 391.27 mg, 613.17 mg 

and 1449.29mg per 100g and low in treated garden cress seeds, 239.37 mg, 514.30 

mg and 1328.00 mg per100g respectively. Treatment of seeds led to per cent increase 

of 6.86, 11.05 and 49.41 for copper, zinc and sodium. On the other hand soaking, 

drying and roasting steps involved in treatment caused per cent reduction of 38.82, 

16.12 and 8.36 for calcium, phosphorus and potassium.  

Table 4.27  Mineral composition (mg/100g, DW basis) of whole and treated 

garden cress seeds 

Parameters  Garden cress seeds 

Whole Treated 
Per cent 

increase 
CD (p≤0.05) 

Copper 7.83±0.02 8.37±0.01 +6.86 0.06 

Zinc 9.77±0.00 10.85±0.01 +11.05 0.05 

Calcium 391.27±0.00 239.37±0.15 -38.82 0.51 

Sodium 24.63±0.26 36.80±0.00 +49.41 1.23 

Phosphorus 613.17±0.00 514.30±0.00 -16.12 1.56 

Potassium 1449.20±0.01 1328.00±0.02 -8.36 1.87 

Data are expressed as the mean ± standard deviation 

There was significant difference found in whole seeds and treated seeds with 

regard to all reported minerals. The results are in lines with the findings of Gokavi et 

al. (2004) who analyzed more phosphorus (652mg/100g) content in endosperm of 

garden cress than whole meal. However, calcium content was found more in bran 

(556.32mg/100g) as compared to endosperm and whole meal. Gopalan et al. (2000) 
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reported 377 mg calcium and 723 mg phosphorous in L. sativum. The difference 

between the reported values and the values obtained in the present study may be 

attributed to the varietal variations and also to the agronomical conditions. All the 

fractions have low sodium and high potassium content which makes it beneficial as an 

ingredient in health foods. High potassium diet is recommended for athletes who are 

involved in hard exercise and also for disorders related to high blood pressure (Luft 

1987). 

4.12.3 Total iron, ionisable iron, soluble iron content and per cent bioavailability 

of iron content  

Table 4.28 depicts the total iron, ionisable, soluble iron content and per cent 

bioavailability of iron in whole seeds and treated garden cress seeds. Soaking, drying 

and roasting treatment of garden cress had significant effect on analyzed parameters. 

The total, ionisable and soluble iron content of 109.10, 21.37 and 81.22 mg per 100g 

enhanced to values of 138.37, 32.43 and 120.00 mg per 100g respectively. Per cent 

increase of 26.82, 51.75 and 47.74 was calculated thereafter. Per cent bioavailability 

of iron analyzed as 9.92 per cent increased to 11.59 per cent with per cent increase of 

47.16 by the simple step of processing. Statistically, significant difference was found 

between whole and treated seeds for total iron and in-vitro iron profile. Processing of 

seeds led to considerable deviations.  

Table 4.28  Total iron, ionisable iron, soluble iron and bio-available iron in 

whole and treated garden cress seeds 

Parameters Garden cress seeds 

Whole  Treated  Per cent 

increase 

CD 

(p≤0.05) 

Total iron (mg/100g) 109.10±0.06 138.37±0.02 +26.82 0.24 

Ionisable iron (mg/100g) 21.37±0.09 32.43±0.09 +51.75 0.15 

Soluble iron(mg/100g) 81.22±0.00 120.00±0.00 +47.74 0.04 

Bio-available iron (%) 9.92±0.01 11.59±0.01 +47.16 0.03 

Data are expressed as the mean ± standard deviation 

The results were confirmed by the findings of Parmar (1996) and Reddy et al. 

(1997) on soluble iron content of different wheat varieties that ranged between 1.32 to 

2.30 mg/100g. Gopalan et al. (2010) reported 100 mg iron per 100 g of iron in L. 

sativum. Das et al. (2005) determined the in vitro availability of iron and found that 

rice had total iron content of 0.61 mg/100g, and ionisable iron as 29.50 per cent. The 

total iron content of L. sativum leaves was determined as 63.47±5.27 mg/100g on dry 

weight basis by Hassan et al. (2011). The study done by Agarwal and Sharma (2013) 
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analyzed the total iron content of 127.10 mg/100g in roasted garden cress followed by 

husk removed (121.46 mg/100g), microwaved (117.65 mg/100g), whole (112.66 

mg/100g) and husked seeds (73.03 mg/100g).The processing techniques viz. soaking 

and germination could increase the bioavailability of iron by 5.24 per cent and 37.17 

per cent respectively, in niger seeds samples and also leach out anti nutritional factors 

(Baranwal and Bhatnagar 2013). 

4.13  Sensory and nutritional evaluation of iron rich value added products 

 Garden cress seeds has potential both as foodstuff and nutracutical. It was 

widely used in many parts of the world in ancient time and has also been well known 

in India since vedic age. Because of biodiversification, its utilization reduced to great 

extent. It is high time to reinvent and utilize this magic nutritional seed by developing 

food products and enjoy its virtues. 

 Trials of recipes enrichment using garden cress in variable proportions and 

their prototypes were taken up to develop products of high acceptability. Initially raw 

garden cress powder was used for development of products and standardization. The 

slight bitterness and astringency of garden cress greatly reduced the acceptability of 

the products. Therefore two variants, variants-1 containing unprocessed garden cress 

and variant-2 containing processed garden cress were developed along with control 

recipe for comparison purpose. Sensory evaluation was carried out on the basis of 

color, taste, flavour and texture. 

4.13.1 Sensory acceptability of value added products 

Sensory evaluation is a scientific discipline that provides information on how 

products and perceived through the senses. It is a vital tool used in food industry for 

quality control assurance, new product development, recipe/process change 

investigation etc. In the present study, the most widely used scale for measuring food 

acceptability i.e. 9-point hedonic scale was used that consists of evaluation reporting 

from “like extremely” to “dislike extremely”. 

i) Ladoo 

Table 4.29 shows the mean sensory scores of ladoo. In relation to colour 

which indicates that variant-2 had the highest score (8.12) followed by control (7.84) 

and variant-1 (7.22) respectively. Descriptive term for colour shows that variant-2 

was „liked  very  much‟  while  control  and  variant-1 were „liked moderately‟ by the  
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Table 4.29 Sensory evaluation of iron rich developed recipes 

Recipes 
Sensory 

Attributes 

Treatments 

Control Variant-1 Variant-2 Mean 

Ladoo 

Colour 7.84 7.22 8.12 7.73 

Taste 7.77 7.65 7.80 7.74 

Flavour 7.78 6.71 7.83 7.44 

Texture 7.25 7.16 7.44 7.28 

Mean 7.66 7.19 7.80 7.55 

Factors Attributes (A) Variant (B) A×B 

CD(p≤0.05) 0.02 0.02 0.04 

Mathri 

Colour 7.94 6.94 8.02 7.64 

Taste 7.46 6.71 7.91 7.36 

Flavour 7.56 6.48 7.68 7.24 

Texture 7.97 6.48 8.10 7.52 

Mean 7.73 6.65 7.93 7.44 

Factors Attributes (A) Variant (B) A×B 

CD(p≤0.05) 0.01 0.01 0.03 

Shakkarpare 

Colour 7.51 6.32 7.03 6.95 

Taste 7.23 6.10 6.75 6.69 

Flavour 7.14 5.97 6.83 6.65 

Texture 7.64 6.12 6.72 6.83 

Mean 7.38 6.13 6.83 6.78 

Factors Attributes (A) Variant (B) A×B 

CD(p≤0.05) 0.03 0.03 0.06 

Biscuits 

Colour 7.64 6.03 6.11 6.59 

Taste 7.66 5.89 6.10 6.55 

Flavour 7.61 5.87 6.04 6.51 

Texture 7.57 5.96 6.61 6.71 

Mean 7.62 5.94 6.21 6.59 

Factors Attributes (A) Variant (B) A×B 

CD(p≤0.05) 0.02 0.02 0.04 

Maximum possible score :  9 

 

panel of judges. The mean scores in relation to taste, flavour and texture was again 

calculated higher for variant-2 followed by control and variant-1 respectively 

indicating that variant-2 gave the best taste, flavor and texture to ladoo. It was seen 

that addition of 10g processed garden cress flour in the variant-2 improved 

acceptability of ladoo. Significant difference was observed between the treatments 
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indicating that the addition of processed and un-processed garden cress flour affected 

the appearance and colour of the ladoo, the colour became lightly darker and more 

acceptable with treatment. 

In relation to taste, significant difference between the three treatments 

revealed that incorporation of garden cress flour affected taste. Processed garden cress 

flour in variant 2 reduced the pungency and thereby increased the taste while un-

processed garden cress flour in variant-1 decreased the taste due to pungent taste and 

little bitterness present due to tannins and glucosinolates. 

Significant difference was again observed between the variants and control for 

flavour and texture indicating that the addition of processed and un-processed garden 

cress flour too affected the flavour and texture of ladoo.  Flavour became more 

acceptable as processed garden cress flour was added because the peppery aromatic 

flavor of garden cress seed, being volatile in nature reduced during processing. The 

texture became fragile, crispy and more acceptable in variant-2 ladoo because the 

mucilage produced during soaking of seeds imparted the desirable textural 

characteristics. 

The findings of the present study are in line with the previous studies. Kaur 

and Sharma (2015) worked on enrichment of five traditional Indian food preparations 

namely, atta besan ladoo, shakarpara, chikki, mathri and matrey with treated garden 

cress seeds.  The results showed that up to 10 per cent incorporation of garden cress 

flour was in food preparations were highly acceptable in roasted treatment as 

compared to soaked overnight treatment. The ladoo gained highest scores for all 

sensory attributes when 10 g garden cress flour was incorporated against the 15 g 

incorporation (Uma and Sucharitha, 2016). Rana and Kaur (2016) prepared 

supplemented products viz. biscuits, ladoo and namakpare with garden cress seeds 

using proportions of 5 per cent, 10 per cent and 15 per cent. All supplemented 

products were accepted as “desirable to moderately” desirable in terms for all sensory 

parameters and at 10 per cent supplementation proportion was most desirable as 

compared to 5 per cent and 15 per cent proportions.  

Sensory evaluation of Mathri 

Table 4.29 shows the mean scores of mathri in relation to colour which 

indicates that variant-2 had the highest score (8.02) followed by control (7.94) and 

variant-1(6.94) respectively. Descriptive term for colour shows that variant-2 and 

control were „liked very much‟ while variant-1 was „moderately liked‟ by the panel of 
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judges. The mean scores in relation to taste, flavour and texture was again calculated 

higher for variant-2 followed by control and variant-1 respectively indicating that 

variant-2 gave the best taste, flavour and texture to mathri. It was seen that addition of 

10g processed garden cress flour in the variant-2 improved acceptability of mathri. 

Significant difference was observed between the treatments indicating that the 

addition of processed and un-processed garden cress flour affected the appearance and 

colour of the mathri, the colour became golden brown and more acceptable.  

Significant difference between the three treatments revealed that incorporation 

of garden cress flour affected taste. Processed garden cress flour in variant 2 reduced 

the pungency and there by increased the taste while un-processed garden cress flour in 

variant-1 affected the acceptability of this sensory attribute. 

Significant difference was again observed between the variants and control for 

flavour and texture suggesting that the addition of processed and un-processed garden 

cress flour too affected the flavour and texture of mathri. Flavour became more 

acceptable as processed garden cress flour was added because of reduction in its 

peppery aromatic flavor during processing. In lines with ladoo, the texture becomes 

fragile, crispy and more acceptable in variant 2 mathri. 

Agarwal and Sharma (2013) performed an experiment on garden cress seed 

with different processing methods (roasted, microwaved and whole) and used them 

for incorporation in mathri. Addition of 5 per cent level of all treated garden cress 

seed powder was rated “desirable” by the panel of 15 judges. The results of Kaur and 

Sharma (2015) showed that up to 10 per cent incorporation of garden cress flour in 

five traditional Indian food preparations were highly acceptable for roasted treatment 

as compared to soaked overnight treatment.  

Sensory evaluation of shakkarpare 

Mean scores of shakkarpare in relation to colour indicated that control had the 

highest score (7.51) followed by variant-2 (7.03) and variant-1(6.32) respectively. 

Descriptive term for colour shows that control and variant-2 were „liked moderately‟ 

while variant-1 was „liked slightly‟ by the panel of judges. The mean scores in 

relation to taste, flavour and texture was again calculated higher for control, variant-2 

and variant-1 which indicating that addition of garden cress flour reduced the 

acceptability of shakkarpare when compared to control. 
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In relation to colour, taste, flavour and texture, significant difference between 

the three treatments revealed that incorporation of garden cress seed flour in 

processed and un-processed form affected sensory attributes. Due to darker colour, 

pungent taste, peppery aromatic flavor and slightly hard texture brought down the 

sensory scores and incorporation of garden cress was not liked by judges for 

shakkarpare. Descriptive anaysis of results for all variants was „liked moderately‟ to 

„liked slightly‟. 

 The results of present study corroborated with findings of Singh and 

Srivastava (2012) who formulated iron rich namakpare mixes and reported that finger 

millet up-to 60 per cent can be successfully incorporated. Kaur and Sharma (2015) 

worked on enrichment of five traditional Indian food preparations namely, atta besan 

ladoo, shakarpara, chikki, mathri and matrey with treated garden cress seeds.  The 

results showed that up to 10 per cent incorporation of garden cress flour in food 

preparations were highly acceptable for roasted treatment as compared to soaked 

overnight treatment.  

Sensory evaluation of biscuits 

Table 3 shows the mean scores of biscuits in relation to colour which indicates 

that control had the highest score (7.64) followed by variant-2 (6.11) and variant-1 

(6.03) respectively. Descriptive nomenculture for colour shows that the control was 

„liked moderately‟ while variant-1 and variant-2 were „liked slightly‟ by the panel of 

judges. The mean score of biscuits in relation to taste, flavour and texture was again 

calculated higher for control and slightly less in variant-2 and variant-1 which 

indicated that addition of garden cress reduced the sensory scores of variants as 

compared with control. 

In relation to colour, taste, flavour and texture, significant difference between 

the three treatments revealed that incorporation of garden cress seed flour in 

processed and un-processed form affected sensory attributes. Like shakkkarpare 

darker colour, pungent taste and flavor brought down the sensory scores indicating 

that incorporation of garden cress was not liked by the judges for biscuits and 

therefore the variants were rated as „liked moderately‟ to „liked slightly‟. 
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 Results with slight variations have been reported by Patil et al. (2015) who 

prepared biscuits by the using garden cress seed at 05, 10, 15 and 20 per cent level. 

On the basis of overall sensory attributes, 100: 10 proportion got higher score than 

samples of proportion 100:05 and 100:15. Rana and Kaur (2016) prepared 

supplemented products viz. biscuits, ladoo and namakpare with garden cress seeds 

using proportions of 5 per cent, 10 per cent and 15 per cent. All supplemented 

products were accepted as “desirable to moderately desirable” for all sensory 

parameters and 10 per cent supplementation proportion was most desirable as 

compared to 5 per cent and 15 per cent proportions. 

Overall acceptability of developed products 

The overall acceptability scores of iron rich recipes is illustrated in Figure 4.8. 

In ladoo variant-2 secured highest sensory scores (7.77) as compared to control and 

variant-1, having average scores of 7.64 and 7.01 respectively. The variant -2 in 

mathri also secured higher followed by control and variant-1 with mean scores 7.91, 

7.72 and 6.65 respectively which may be ascribed to incorporation of processed 

garden cress flour in ladoo and  mathri thereby increasing their overall acceptability. 

The overall acceptability score of control recipe of shakkarpare and biscuits was 

highest followed by variant-2 and variant-1 respectively. The sensory score slightly 

declined when garden cress was incorporated in shakkarpare and biscuits.  

 

Fig. 4.8  Overall acceptability of control recipes and iron rich recipes 
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All the developed iron rich recipes viz. ladoo, mathri, shakkarpare and biscuit 

had mean sensory scores of 7.55 (like moderately), 7.44 (like moderately), 6.59 (like 

slightly) and 6.78 (like slightly), respectively. Among various developed 

recipes,variant-2 of, ladoo and mathri was highly acceptable whereas for shakkarpare 

and biscuit, control recipes had more acceptability. 

Reviews relevant to present study reports of Angel and Devi (2014) who 

formulated and developed cheapest nutritious iron rich health mix with garden cress 

seeds. In the mix they stated that 5g incorporation of garden cress seeds was 

acceptable. Elizabeth and Poojara (2014) developed ten recipes with the incorporation 

of garden cress seeds. Incorporation of 10g of garden cress seeds was acceptable in 

sixty per cent of the developed snacks. Sharma (2015) studied the acceptability of 

germinated garden cress seeds by incorporating into the food consumed daily like 

sandwich, raitha, soups and salads. The incorporate level of germinated seeds varied 

from 7-30 per cent of seeds into the above recipes, and stated that samples prepared 

with 10-15per cent of garden cress seeds was most acceptable.  

4.13.2 Proximate composition 

Standardized control and iron enriched recipes were estimated for proximate 

parameteres (on dry weight basis) and results reported in Table 4.30 per 100g. In 

ladoo  all the proximate parameters  like ash (2.10 %), crude fat (23.97 %), crude 

fibre (1.43 %), crude protein (9.55 %) were significantly higher in variant-2 i.e. 

treated garden cress seeds incorporated ladoo except moisture (7.93 %) and 

carbohydrates (55.02 %). 

Similarly in mathri, variant-2 was analysed with high content of ash (2.27 %), 

crude fat (36.24 %), crude fiber (6.95 %) and crude protein (10.44 %). On the same 

lines, 0.95, 32.15, 0.80, 5.16 and 2.23, 27.02, 1.84 and 6.80per cent of ash, fat, fiber 

and protein were evaluated for variant -2 having more amount as compared to control 

and variant-1. Significant difference was observed for parameters but not between the 

developed products thereby non-significant difference was calculated between the 

recipes. 

Singh and Srivastava (2012) formulated iron rich namakpare mixes. The 

mixes were studied for proximate composition. These namakpare mixes were 

nutritious (crude protein 9.34-23.68 per cent, crude fat 0.85-4.57 per cent, crude fibre 

0.30-3.51 per cent, total ash 0.60-4.51 per cent, carbohydrates 54.90-59.79 per cent, 

physiological energy 355-370 Kcal/100 g) and were of low cost.  
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Table 4.30  Proximate composition (% DW basis) of developed recipes 

Recipes 

Proximate 

Parameters 

Treatments 

Control Variant-1 Variant-2 Mean 

Ladoo 

Moisture 8.08 8.68 7.93 8.23 

Ash 1.33 1.93 2.1 1.79 

Crude fat 23.71 23.87 23.97 23.85 

Crude fiber 0.36 1.1 1.43 0.96 

Crude protein 7.9 8.83 9.55 8.76 

Total 

carbohydrate 

58.73 55.59 55.02 56.55 

Mean 16.69 16.57 16.82 16.69 

Factors Parameters (A) Variant (B) A×B 

CD(p≤0.05) 0.04 0.02 0.07 

Mathri 

Moisture 6.2 6.52 6.03 6.25 

Ash 1.47 1.9 2.27 1.88 

Crude fat 36.21 36.21 36.24 36.22 

Crude fiber 0.25 0.87 0.95 0.69 

Crude protein 8.45 9.97 10.44 9.62 

Total 

carbohydrate 

47.42 44.55 44.07 45.35 

Mean 16.67 16.67 16.67 16.67 

Factors Parameters (A) Variant (B) A×B 

CD(p≤0.05) 0.06 NS 0.11 

Sakkarpare 

Moisture 5.7 6 5.58 5.76 

Ash 0.52 0.73 0.95 0.73 

Crude fat 31.8 31.95 32.15 31.97 

Crude fiber 0.08 0.72 0.8 0.53 

Crude protein 3.99 4.83 5.16 4.66 

Total 

carbohydrate 

57.91 55.76 55.36 56.34 

Mean 16.67 16.67 16.67 16.67 

Factors Parameters (A) Variant (B) A×B 

CD(p≤0.05) 0.09 NS 0.16 

Biscuits 

Moisture 7.47 7.83 7 7.43 

Ash 1.02 1.8 2.23 1.68 

Crude fat 26.81 26.95 27.02 26.93 

Crude fiber 1.33 1.43 1.84 1.54 

Crude protein 6.09 6.47 6.82 6.46 

Total 

carbohydrate 

57.51 55.51 55.09 56.03 

Mean 16.7 16.67 16.67 16.68 

Factors Parameters (A) Variant (B) A×B 

CD(p≤0.05) 0.08 NS 0.14 
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Nathiya and Nora (2014) formulated and assessed the nutrient content of 

cookies (nutricookies) prepared by incorporating oats, wheat germ, wheat flour, 

soybean flour and garden cress seeds. They averaged range of carbohydrate calculated 

as 65 to 75 g per 100g, protein 17 to 22g per 100 g, fat 13 to 14.8g per 100g and 

moisture 2.75 to 3.76 per cent per 100g. Kaur and Sharma (2015) worked on 

enrichment of five traditional Indian food preparations namely, atta besanladoo, 

shakarpara, chikki, mathri and matrey with treated garden cress seeds.  The 

nutritional analysis results showed that the preparations prepared by incorporating 

roasted garden cress seeds had increased nutrients contents.  

Rana and Kaur (2016) prepared supplemented products viz. biscuits, ladoo 

and namakpare with garden cress seeds using proportions of 5, 10, and 15 per cent. 

They reported that as garden cress seeds proportion increased in the recipes, 

proximate composition increased significantly. 

4.13.2 Mineral content 

The mineral profile of developed recipes is presented in Table 4.31. A glance 

at the table revealed that as for proximate parameters, variant-2 of all the developed 

iron rich products was again assessed for its highest values of analysed minerals viz. 

copper, zinc, calcium, sodium and phosphorus when compared with variant-1 and 

control formulation. 

Scrutiny of data explained that in ladoo and mathri 7.08, 6.77, 51.32, 17.00, 

146.21, 692.12 and 7.92, 6.06, 51.92, 79.10,145.71, 682.71 mg/100g of copper, zinc, 

calcium, sodium, phosphorous and potassium were analysed on dry weight basis. On 

the other hand, following the same trend of texting minerals, 4.88, 4.12, 50.52, 8.60, 

113.51, 482.19 and 5.77, 4.16, 50.21, 59.81, 11.71, 573.71 mg/100g were evaluated 

for shakkarpare and biscuits respectively. 

Statistical analysis for mineral composition of developed formulation 

indicated significant difference among the selected parameters among the variant as 

well as between the parameters and variants. Nathiya and Vigasini (2014) formulated 

and assessed the nutrient content of cookies (nutricookies). The control provided 

87.33 mg of calcium whereas the experimental samples provided more than 120 mg.  
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Table 4.31 Mineral composition (mg/100g DW basis) of developed recipes 

Recipes Minerals 
Treatments 

Control Variant-1 Variant-2 Mean 

Ladoo 

Copper 5.54 6.19 7.08 6.27 

Zinc 3.45 4.06 6.77 4.76 

Calcium 38.01 42.02 51.32 43.78 

Sodium 8.00 11.21 17.00 12.07 

Phosphorus 125.30 139.70 146.21 137.07 

Potassium 441.61 633.11 692.12 588.95 

Mean 103.65 139.38 153.42 132.15 

Factors Parameters (A) Variant (B) A×B 

CD(p≤0.05) 0.06 0.04 0.11 

Mathri 

Copper 4.15 5.29 7.92 5.79 

Zinc 3.17 4.56 6.06 4.60 

Calcium 39.22 42.01 51.92 44.38 

Sodium 73.20 74.80 79.10 75.70 

Phosphorus 125.10 139.53 145.71 136.78 

Potassium 371.81 643.58 682.71 566.03 

Mean 102.78 151.63 162.24 138.88 

Factors Parameters (A) Variant (B) A×B 

CD(p≤0.05) 0.35 0.25 0.62 

Shakkarpare 

Copper 3.88 4.09 4.88 4.28 

Zinc 2.54 3.08 4.12 3.24 

Calcium 36.78 40.30 50.52 42.53 

Sodium 7.01 7.50 8.60 7.70 

Phosphorus 98.12 102.21 113.51 104.61 

Potassium 357.40 453.00 482.19 430.86 

Mean 84.29 101.70 110.64 98.87 

Factors Parameters (A) Variant (B) A×B 

CD(p≤0.05) 0.33 0.23 0.58 

Biscuits 

Copper 4.09 4.68 5.77 4.85 

Zinc 2.46 3.07 4.16 3.23 

Calcium 37.20 40.68 50.21 42.70 

Sodium 50.30 56.31 59.81 55.47 

Phosphorus 95.61 102.81 111.71 103.38 

Potassium 442.80 553.20 573.71 523.24 

Mean 105.41 126.79 134.23 122.14 

Factors Parameters (A) Variant (B) A×B 

CD(p≤0.05) 0.09 0.06 0.15 

 

  



139 
 

 

1
3
9

 

Kaur and Sharma (2015) worked on enrichment of five traditional Indian food 

preparations namely, atta besan ladoo, shakarpara, chikki, mathri and matrey with 

treated garden cress seeds.  The nutritional analysis results showed thatcalcium  

content of shakarpara and chikki was the highest respectively whereas atta besan 

ladoo had minimum calcium content amongst all developed food preparations.  

4.12.3 In-vitro iron content 

Data in Table 4.32 pertains to total iron, ionisable iron, soluble iron content 

and per cent bioavailability of iron content in iron rich recipes. Total iron content 

ranged between 32.92-69.71, 35.69-65.64, 34.95-49.32 and  37.73 -59.27mg/100g for 

ladoo, mathri, Shakkarpare and biscuits for different treatments.. In-vitro iron content 

was significantly higher in variant-2 in all the recipes in which treated garden cress 

seed powder was used. It indicated that treated garden cress seed increased iron 

content in recipes. 

Out of four recipes total iron content were reported highest in mathri 50.76 mg 

followed by ladoo 50.18 mg, biscuits 46.40 mg and shakkarpare 40.16 mg. In-vitro 

iron content (ionisable iron, soluble iron and per cent  bio availability iron) was also 

recorded highest in ladoo (3.55 mg, 55.93 mg and 3.07 %)and mathri (3.63 mg, 58.45 

mg and 3.06 %). It showed from the data ladoo and mathri had highest total iron as 

well as in-vitro iron content as compared to shakkarpare and biscuits.  

The treatment of soaking and drying of garden cress seeds had an appreciable 

influence on total iron, ionisable iron and soluble iron content as well as 

bioavailability of iron of variant-2 for all developed recipes when compared with 

variant-1 having incorporation of unprocessed garden cress seeds and control which 

contained no garden cress. 

The similar study reported by Singh and Srivastava (2012) formulated iron 

rich namakpare mixes. These namakpare mixes were nutritious with ionizable iron 

content of 878.00-1342.00 μg per cent, in-vitro iron bioavailability of 28.67-42.00 per 

cent, calcium level 22.00-517.37 mg per cent and phosphorous level 119.00-434.90 

mg  per cent.  

Nathiya and Vigasini (2014) formulated and assessed the nutrient content of 

cookies (nutricookies) and observed that samples with 10g, 20g and 30g garden cress 

seeds provided 24.58, 34.58 and 44.58 mg of iron per 100g.  Rana and Kaur (2016)  
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Table 4.32 Total, ionisable, soluble iron content and % bioavailability of iron 

content in whole and treated garden cress seeds 

Recipes Parameters 
Treatments 

Control Variant-1 Variant-2 Mean 

Ladoo 

Total iron (mg/100g) 32.92 47.92 69.71 50.18 

Ionisable iron (mg/100g) 1.83 2.44 3.55 2.61 

Soluble iron(mg/100g) 25.53 39.76 55.93 40.41 

Bioavailable iron (%) 2.88 2.92 3.07 2.96 

Mean 15.79 23.26 33.07 24.04 

Factors Parameters (A) Variant (B) A×B 

CD(p≤0.05) 0.02 0.02 0.04 

Mathri 

Total iron (mg/100g) 35.69 50.94 65.64 50.76 

Ionisable iron (mg/100g) 1.85 2.81 3.63 2.76 

Soluble iron(mg/100g) 25.72 40.07 58.45 41.41 

Bioavailable iron (%) 2.17 2.93 3.06 2.72 

Mean 16.36 24.19 32.70 24.41 

Factors Parameters (A) Variant (B) A×B 

CD(p≤0.05) 0.02 0.02 0.04 

Shakkarpare 

Total iron (mg/100g) 34.95 36.22 49.32 40.16 

Ionisable iron (mg/100g) 0.85 1.15 1.53 1.18 

Soluble iron(mg/100g) 26.12 30.05 38.80 31.66 

Bioavailable iron (%) 1.98 2.04 2.45 2.16 

Mean 12.78 13.90 18.43 15.04 

Factors Parameters (A) Variant (B) A×B 

CD(p≤0.05) 0.02 0.02 0.03 

Biscuits 

Total iron (mg/100g) 37.73 42.21 59.27 46.40 

Ionisable iron (mg/100g) 1.22 1.73 1.94 1.63 

Soluble iron(mg/100g) 27.75 36.95 43.63 36.11 

Bioavailable iron (%) 1.64 1.90 1.99 1.84 

Mean 17.09 20.70 26.71 21.50 

Factors Parameters (A) Variant (B) A×B 

CD(p≤0.05) 0.02 0.02 0.04 

 

prepared supplemented products viz. biscuits, ladoo and namakpare with garden cress 

seeds using proportions of 5, 10 and 15 per cent. The iron content of supplemented 

biscuit was 13.60 mg and hat of control was 5.20 mg. Iron content of control ladoo 

was 6.49 mg which significant increased in supplemented ladooto13.37 mg. The iron 

content of control namakpara was 2.70 mg which increased to 7.61 mg in 

supplemented namakpara. 
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Section-III (Impact evaluation –pre and post intervention) 

Impact of diet and nutrition education intervention on moderately anemic 

adolescent girls 

 As discussed in section-I, 300 adolescent girls in the age group of 12-18 years 

were assessed for their demographic and socio-economic profiles, diets and nutrient 

intake and also screened for their hemoglobin. Based on hemoglobin level, these 

subjects were divided into different categories of anemia. From these anemic 

individuals, 90 moderately anemic adolescent girls were screened out and divided into 

three groups for conducting the major objective i.e. dietary and nutrition intervention. 

Each group constituted 30 girls. Group-I was imparted diet as well as nutrition 

counseling and group-II received only nutrition counseling. Group-III formed the 

control group i.e. no intervention of any type was provided to them.  

4.14  Impact assessment of nutrition intervention 

4.14.1  Knowledge, Attitude and Practice (KAP) test for nutrition and health 

 Lack of knowledge concerning nutrition is one of the most significant reason 

for nutritional problem and consequently inappropriate nutritional practices can lead 

to numerous complications. A Knowledge, Attitude and Practices (KAP) 

questionnaire is a tool to identify, what a population already knows (knowledge), how 

they feel (attitude) and what they are doing (practices) regarding a particular issue. 

Moderately anemic adolescents screened from their hemoglobin level and divided into 

three groups (30 per group) were interviewed by KAP questionnaire to identifty the 

level of knowledge, correct attitude and practices towards nutrition and health.   

Based on the pre-test scores and level of knowledge regarding nutrition and 

health, nutrition counselling regarding balanced diet, function of different nutrients 

and their requirements, nutritional disorders-their control and prevention, cooking 

practices, anemia, iron rich foods, junk foods and sanitation and hygiene was 

imparted to the subjects in interactive sessions in experimental groups (group-I and 

group-II) in the form of poster, power point presentation, leaflet, phamphlet and flip 

charts for a period spread over four months. The subjects in control group were not 

given any kind of nutrition intervention. The evaluation of scores was done before and 

after nutrition counselling to assess impact of nutrition intervention on knowledge, 

attitude and practice regarding nutrition and health in all the groups. 
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Table 4.33   Impact of nutrition intervention on per cent scores of knowledge 

test of selected adolescents girls (n=90) 

Parameters Pre test Post test t-value 
Gain in 

knowledge 

Quantum of 

improvement 

Group-I (n=30) 

Knowledge 33.33±2.43 84.17±1.76 17.11
S
 50.84 2.53 

Attitude 61.11±2.91 80.33±2.82 4.85
 S

 19.22 1.31 

Practice 73.33±2.05 83.67±3.05 2.86
 S

 10.34 1.14 

Overall 56.63±1.60 82.89±1.80 10.88
 S

 26.26 1.46 

Group-II (n=30) 

Knowledge 29.94±1.43 88.50±1.95 24.42
 S

 58.56 2.96 

Attitude 58.89±2.76 82.22±2.35 6.44
 S

 23.33 1.40 

Practice 73.94±2.77 86.50±3.20 2.91
 S

 12.56 1.17 

Overall 54.17±1.45 85.57±1.73 13.89
 S

 31.40 1.58 

Control (n=30) 

Knowledge 42.22±2.96 59.83±2.28 1.81
 NS

 17.61 1.42 

Attitude 46.11±3.76 47.17±2.47 0.62
 NS

 1.06 1.02 

Practice 69.67±2.60 69.69±2.96 0.31
 NS

 0.02 1.00 

Overall 52.67±2.17 57.90±1.81 1.12
 NS

 5.23 1.10 

Significant at 5% (t value at 28 degree of freedom 2.04) 

 

Fig. 4.9  Impact of nutrition intervention on overall knowledge test scores 

of selected adolescents girls (n=90) 
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Table 4.33 and Figure 4.9 and 4.10 clearly explains the impact of pre and post 

nutrition intervention on knowledge, practice, attitude as well as overall impact on 

scores obtained by selected adolescent girls. The mean scores obtained in pre- test for 

knowledge, practice, attitude and overall impact on  adolescent girls group were 

42.22±2.96, 46.11±3.76,  69.67±2.60 and 52.67±2.17  per cent for control 

33.33±2.43, 61.11±2.91, 73.33±2.05 and 56.63± 1.60 for experimental group-I and 

29.94±1.43, 58.89±2.76 73.94±2.77 and 54.17±1.45 per cent  for group-II and 

corresponding mean scores in post-test were 59.83±2.28,  47.17±2.47,  69.69±2.96 

and 57.90.90±1.81 per cent for control, 84.17±1.76, 80.33±2.82, 83.67±3.05 and 

82.89±1.80 per cent for group-I and 88.50±1.95, 82.22±2.35, 86.50±3.20, and 

85.57±1.73 per cent for group-II respectively. A significant improvement was 

recorded in group-I and group-II thereby asserting that these respondents moved in a 

desirable direction. Group-II that received only nutritional education had maximum 

gain in percentage of knowledge varying from 12.56-58.56, followed by group-I that 

received not only nutrition education but also dietary intervention and were recorded a 

change of 10.34-50.84 per cent of knowledge, attitude and practices related to 

nutrition and health intervention. Control group did not receive any type of nutrition 

intervention i.e. neither dietary intervention nor educational intervention therefore, the 

gain in knowledge was minimum ranging from0.02- 17.61. 

The scores received were converted into percentages and distributed among 

different divisions for assessing the level of knowledge of the respondents in the 

initial and final session of the intervention. The data is presented in Table 4.34. The 

distribution of KAP level of the three different group showed that 66 and 63.66 per 

cent subjects of group-I and group-II had less than 34 per cent knowledge that has 

been rated poor. 26.66 and 36.33 per cent had average knowledge related to nutrients 

and health. After receiving nutrition education through different adiuo-visiual aids for 

a period spread over four months, 96.66 per cent girls in group-I and 100 per cent in 

group-II increase their knowledge scores to more than 80 per cent ( rated as 

excellent).  

No such improvement in the level of control group was recorded after 

intervention. 66.66 and 36.33 per cent control subjects who had poor and average 

knowledge remained almost at same knowledge level.  56.66 and 43.33 per cent and  



144 
 

 

1
4
4

 

Table 4.34  Impact of nutrition intervention on distribution rating of 

knowledge test per cent scores of selected adolescent girls (n=90) 

Scores 
Group-I(n=30) Group-II(n=30) Control(n=30) 

Pre Post Pre Post Pre Post 

Knowledge 

<34 per cent (Poor) 20(66.66) - 19(63.66) - 20(66.66) 19(63.66) 

34-50 per cent 

(Average) 8(26.66) - 11(36.33) - 11(36.33) 12(40.00) 

51-80 per cent (Good) 3(10.00) 1(3.33) - - - - 

>80 per cent 

(Excellent) - 29(96.66) - 30(100.00) - - 

Attitude 

<30 per cent (Less) 17(56.66) - 16(53.33) - 27(90.00) 21(70.00) 

31-60 per cent 

(Moderately) 13(43.33) 5(16.66) 14(46.66) 3(10.00) 3(10.00) 9(30.00) 

>60 per cent(Highly) - 25(83.33) - 27(90) - - 

Practice 

<40 per cent (Low) 22(73.33) - 28(93.33) - 21(70.00) 20(66.66) 

41-80 per cent 

(Medium) 8(26.66) - 2(6.66) - 9(30.00) 10(33.33) 

>80 per cent (High) - 30(100.00) - 30(100.00) - - 

Overall 

<40 per cent (Poor) 21(70.00) - 24(80.00) - 23(76.66) 22(73.33) 

41-75 per cent (Good) 9(30.00) 2(6.66) 6(20.00) 2(6.66) 7(23.33) 8(26.66) 

>75 per cent( Very 

good) - 28(93.33) - 28(93.33) - - 

#Figure in parentheses represents percentage  

 

Fig. 4.10  Comparison of per cent KAP test scores of control and 

experimental groups after intervention of selected adolescents girls 

(n=90) 
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53.33 and 46.66 per cent of moderately anemic adolescent girls in group-I and group-

II respectively had less and moderate attitude. After post intervention, only16.66 and 

10.00  per cent remained at moderate level while 83.33 and 90 per cent rose to high 

attitude (>60 %) for nutrition and health in the stated groups respectively. Control 

group again lagged behind and no such change was visible as compared to other 

groups. Overall scenario of KAP test explained that most of the the adolescent girls in 

group I and –II who had poor to good knowledge substantiated their information and 

shifted into the category of “very good”. So, the extent of improvement in mean 

scores of experimental group was higher than the control group indicating positive 

impact of intervention and supporting the fact that, nutrition education can 

significantly improve nutritional awareness of the beneficiaries.  

Impact of nutrition intervention on response of participants to different 

questions asked under knowledge, attitude and practice test is presented in Table 4.35. 

Most adolescent girls had poor knowledge regarding anemia, its causes, prevention 

and management. Knowledge test data showed that there was significant difference in 

pre and post intervention knowledge of experimental group (I and II) while non-

significant difference remained in control group.When the participants in current 

study sample were asked about their knowledge, only 23.33, 26.67 and 16.67 per cent 

respondents knew about nutrients required for growth and development, nutrients 

present in fruits and vegetables and deficiency of vitamin A in the pre-test. But after 

nutrition counseling, 100 per cent of the respondents had enhanced knowledge. Other 

enhanced scores ranged between 86-96 per cent. No change in knowledge was 

recorded in control group.  

In practice test, it was observed that only 20 and 30 per cent of the subjects in 

group-I and group-II took citrus fruits with meal, 63 per cent in group-I preferred 

washing vegetables before cutting and 56.67 and 70.69 per cent check their 

hemoglobin in a year and used lemon in salad too. Positive impact of nutrition 

counseling was observed as 100 per cent girls were practicing these. Regarding 

sanitation and hygiene during menstrual periods, not much change in percentage was 

noted in group-I and group-II for changing their undergarments and sanitary pads but 

positive influence was noted for taking bath daily during periods which was 66.67 per 

cent in pre-test and 100 per cent in post-test. Group-II respondents were more aware 

of sanitary practices compared to the two groups. 
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Further, scores of attitude test showed that there was significant improvement 

observed after intervention in group-I and group-II. Attitude scores regarding various 

questions like effect of anemia on work capacity, iron as necessary nutrient for blood 

formation, balanced diet for adolescents, loss of nutrients during uncovered cooking, 

non-vegetarian foods as best source of iron and eradication of  anemia through 

balanced diet were achieved 100 per cent after intervention in group-I. Almost same 

scenario was observed for group II. The scores of control group remained same as pre 

intervention period.  

Similar scenario for group-I and group-II was also visible for practices 

performed by the subjects. Before nutrition intervention, 73.33 and 93.33per cent 

adolescent girls scored less than 40 per cent (low) and only 26.66 and 6.66 per cent 

scored between 41-80 per cent (medium) for correct practices. Excellent improvement 

was seen post intervention as 100 per cent of selected adolescent girls improve their 

nutrition practices scores to more than 80 per cnet (high).  

Rao et al. (2007) conducted a study on adolescent girls (11-18 years) in 

schools of old city of Hyderabad.  A significant improvement was found in the 

knowledge levels of both the experimental and control groups after the intervention. 

The improvement in the mean scores of the experimental group (3.09 ± 0.19) was 

significantly higher than the control group (1.65 ± 0.21). Positive impact of nutrition 

education was also reported by Sharma et al. (2009) on rural adolescent girls of 13 to 

19 years The intervention was given for nine months to girls through lecturers, 

discussions and demonstrations. The post test was done on the girls after the period of 

intervention and found that the knowledge of girls on health was improved. Savita et 

al. (2013) conducted a study on impact of education intervention on nutritional 

knowledge of iron deficiency among post-adolescent girls. The percentage of correct 

response ranged from 39-69 per cent previously followed by 71 per cent to 96 per 

cent at immediately after education intervention and 70 per cent to 91 per cent at one 

month after education intervention. The response improved after education 

intervention that could help to combat micronutrient malnutrition. 
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Table 4.35  Impact of nutrition intervention on per cent scores for different 

questions related to knowledge, attitude and practice (n=90)   

Particulars Group-I Group-II Control 

Pre Post Pre Post Pre Post 

Knowledge Test n=30 

Nutrients in balanced diet 26.67 76.67 60.00 100.00 36.67 36.67 

Nutrients for growth and 

development 

23.33 100.00 86.00 96.00 43.33 33.33 

Nutrients in fruits and vegetables 26.67 100.00 26.67 100.00 36.67 36.67 

Mineral need for Hb formation 30.00 100.00 30.00 100.00 10.00 10.00 

Food rich in Vitamin C  73.33 93.33 86.67 91.00 33.33 33.33 

Deficiency of Vitamin A 16.67 100.00 13.33 100.00 10.00 10.00 

Deficiency of iron 50.00 100.00 63.33 99.00 33.33 34.00 

Signs of anemia in body 76.67 86.67 86.67 100.00 50.00 32.00 

Iron absorption inhibitors 56.67 100.00 60.00 100.00 50.00 36.67 

Rich source of iron 70.00 100.00 70.00 97.00 50.00 53.33 

Causes of anemia in females 43.33 80.00 63.33 100.00 26.67 36.67 

Facility by govt. to prevent anemia 40.00 90.00 76.67 98.00 43.33 10.00 

Best method of cooking 26.67 90.00 46.67 90.00 33.33 30.00 

Vitamin  increase in fermentation   46.67 83.33 23.33 93.33 23.33 16.67 

Vitamin loss during over cooking 26.67 100.00 16.67 100.00 20.00 30.00 

Mean±SD 42.22±

5.04 

93.33±

5.90 

53.96±

6.73 

97.62±

6.98 

33.33±

3.42 

29.29±

8.26 

t value 4.82
S 

2.77
 S
 1.61

NS
 

Attitude test n=30 

Good health need balanced diet 93.33 100.00 96.67 100.00 96.67 95.00 

GLV should be eat in daily 86.67 96.67 80.00 100.00 96.67 96.00 

Non-veg are good source of 

protein 

30.00 93.33 26.67 100.00 56.67 60.00 

Anemia affects our work capacity 23.33 100.00 20.00 83.33 40.00 40.33 

GLV provides important nutrients 60.00 93.33 93.33 96.00 73.33 73.33 

Tea should  not be consume with 

meal 

80.00 96.67 83.33 95.00 60.00 60.67 

Iron utensils increase iron content 33.33 100.00 50.00 100.00 36.67 32.00 

Iron is necessary for blood 

formation 

26.67 80.00 60.00 83.33 20.00 22.33 

Adolescents  need balanced diet 70.00 100.00 60.00 100.00 70.00 70.33 
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Depletion of iron and folic acid in 

body  cause anemia 

30.00 66.67 33.33 100.00 33.33 40.67 

Uncovered cooking leads to loss of 

nutrients 

76.67 100.00 50.00 100.00 66.67 62.33 

Non-veg food's iron is absorbed 

best 

13.33 100.00 60.67 100.00 43.33 42.00 

Balanced diet eradicating anemia 36.67 100.00 56.67 100.00 63.33 62.00 

Deworming should be done time 

to time 

76.67 80.00 83.33 90.00 86.67 85.00 

Iron supplement course prevent 

anemia 

63.33 93.33 80.00 96.67 86.67 87.00 

Mean±SD 52.00±

7.30 

93.33±

3.84 

58.67±

7.16 

96.28±

5.24 

62.00±

6.14 

61.93±

5.36 

t value 5.22
S 

2.51
S
 1.79

 NS
 

Practice test n=30 

Wash vegetables before cutting 63.00 100.00 93.33 100.00 90.00 90.87 

Take citrus with meal 20.00 100.00 30.00 100.00 26.67 26.67 

Use iron utensils 56.67 93.33 76.67 96.67 70.00 70.00 

Eat green leafy vegetables 86.67 96.67 96.67 98.00 96.67 96.87 

Take tea after meal 93.33 73.33 56.67 90.00 60.00 60.00 

Don‟t eat sand/chalk 93.33 53.33 100.00 76.76 83.33 83.53 

Take deworming tablet 73.33 100.00 50.00 100.00 66.67 66.67 

Like to work with slipper 70.00 90.00 66.67 83.33 73.33 73.33 

Eat food after hand wash 86.67 93.33 86.67 96.67 86.67 86.67 

Check Hb in a year 56.67 100.00 70.00 100.00 70.00 70.00 

Use lemon in salad 56.67 100.00 50.00 83.33 53.33 53.3 

Do not like to eat vegetables 

without wash 

100.00 100.00 96.67 100.00 86.67 86.47 

Take bath daily in periods 66.67 100.00 73.33 90.00 73.33 73.33 

Change sanitary pads 2-3 times in 

a day 

90.00 93.33 70.00 100.00 90.00 90.00 

Change undergarments daily 90.00 96.67 96.67 100.00 86.67 86.87 

Mean±SD 72.20±

5.26 

96.66±

3.56 

74.00±

5.37 

95.88±

3.95 

74.22±

4.65 

74.30±

4.06 

t value 3.67
S 

2.45
S 

1.34
NS 

Significant at 5% (t value at 28 degree of freedom 2.04) 
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4.13.2 Physical fitness index 

Physical fitness is linked to individual‟s capacity to do physical activity with a 

reasonable degree of efficiency without under fatigue and with rapid recovery from 

the effect of exercise. Several studies have established that anemia reduces physical 

work capacity.  Because the decrease in hemoglobin reduces the availability of 

oxygen to the tissues, which in turn effect the productivity, cardiac output and 

concentration level, mild and moderate anemia impose handicaps on physical 

endurance and fitness. A good physical work capacity is a desirable attribute that 

depends on adequate intake of calories and iron. Physical fitness index (PFI) and 

aerobic work capacity are considered as an essential and important parameter to 

evaluate the cardiac respiratory fitness. The physical fitness activity was performed by 

the adolescent girls before and after nutrition to calculate the physical fitness index 

and aerobic capacity in group-I, group-II as well as control group. 

Physical fitness data of selected adolescent girls presented in Table 4.36 

elucidated that  mean  physical fitness index score obtained during pre-test  by control 

group, group-I and  group –II was 41.27±1.34,  42.57±1.96 and 43.88±1.71 and 

corresponding mean  values in post-test as 41.93±1.44, 99.21±1.35 and 95.51±1.07. 

Gain in capacity score after 4 months intervention was calculated as 0.66 in control 

group whereas in group-I and II, it was 56.64 and 51.63. Quantum of improvement 

was 2.33 and 2.17 times in group-I and group-II and 1.01 times in control group 

indicating that dietary and nutrition intervention enhances the nutrition status and 

improves the physical work and capacity as well.  Aerobic capacity calculated by 

equation using PFI data showed that mean values of group-I, group-II and control 

before initiation of intervention programme were 10.82±0.74, 11.32±0.64 and 

8.10±0.50 VO2ml/kg/15 minutes of exercise time. After intervention, an increase in 

hemoglobin level of moderate anemic adolescent girls was analysed, thereby crossing 

this level and shifting to little safe zone of mild anemia enhanced their aerobic 

capacity recording scores of 24.64±0.05, 23.74±0.35 and 8.15±0.50 for VO2ml/kg/15 

min. for group-I, group-II and control. A decrease in maximal consumption of oxygen 

(VO2max) an indicator of aerobic work capacity occurs in anemic individuals that 

leads in reduction in oxygen transport capacity of the blood by the body. Control 

group did not record any appreciable increase in their aerobic capacity. 
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Table 4.36 Impact of nutrition intervention on physical fitness index (PFI) of 

selected adolescent girls (n=90)  

Parameters Pre test Post test t-value 
Gain in 

capacity 

Quantum of 

improvement 

Group-I(n=30) 

PFI  score 42.57±1.96 99.21±1.35 15.5
 S

 56.64 2.33 

Aerobic capacity 

(VO2ml/kg 15 min.) 
10.82±0.74 24.64±0.51 15.6

 S
 13.82 2.28 

Group-II ( n=30) 

PFI score 43.88±1.71 95.51±1.07 16.04
S
 51.63 2.17 

Aerobic capacity 

(VO2ml/kg 15 min.) 
11.32±0.64 23.74±0.35 17.49

S
 12.42 2.10 

Control (n=30) 

PFI score 41.27±1.34 41.93±1.44 0.49
NS

 0.66 1.01 

Aerobic capacity 

(VO2ml/kg 15 min.) 
8.10±0.50 8.15±0.50 1.14

NS
 0.05 1.00 

Significant at 5% (t value at 28 degree of freedom 2.04) 

 
Fig.  4.11 Impact of nutritional intervention on physical fitness index of 

selected adolescents girls (n=90) 

 

Physical fitness rating (Table 4.37) calculated in hierarchy of poor to excellent 

physical fitness index explained the positive impact of diet and nutrition intervention. 

96.66 and 30  per cent of subjects in group-I and II were  rated for poor fitness  and  

3.33 and 20 per cent rated for fair fitness during pre intervention improved their 

fitness level to good and excellent fitness. Control group were in the same boat of 

poor and fair category before and after intervention periods. There was a drastic 

positive shifting recorded for aerobic capacity that improved from poor to low 

average grade in pre-test  to good and excellent category later after intervention. Only 

6.66 per cent had excellent capacity after intervention in group-I. No such change 

occurred in adolescent girls of control group. 
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Table 4.37 Impact of nutrition intervention on physical fitness rating of 

selected adolescent girls (n=90) 

Physical fitness rating 

Group-I(n=30) Group-II(n=30) Control(n=30) 

Pre Post Pre Post Pre Post 

Excellent (>91) - 27(90.00) - 20(66.66) - - 

Good (84-91) - 3(10.00) - 7(23.33) - - 

Fair (77-83) 1(3.33) - 6(20.00) 3(10.00) 21(70.00) 20(66.66) 

Poor (<77) 29(96.66) - 24(30.00) - 9(30.00) 10(33.33) 

Aerobic capacity (VO2ml/kg /15 min.) 

Poor (≥5) 1(3.33) - 26(86.66) - 27(90.00) 26(86.66) 

Low average (16-25) 29(96.66) - 4(13.33) - 3(10) 4(13.33) 

High average (26-30) - - - 2(6.66) - - 

Good (31-40) - 9(30.00) - 22(73.33) - - 

Very good (41-45) - 19(63.33) - 6(20.00) - - 

Excellent(≥45) - 2(6.66) - - - - 

#Figure in parentheses represents percentage  

 

 Fig. 4.12  Comparison of means physical activity values of control and 

experimental groups after intervention of selected adolescents girls 

(n=90) 
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A study by Vijaylakashmi and Selvasundari (1983) found that non-anemic 

women performed much better than anemic women in various physical activities like 

walking, running, skipping, number of steps climbed and mopping/cleaning. After 

supplementation with iron, the anemic young women showed improvement in work 

capacity. The study of Sen and Kanani (2006) concluded that a higher number of 

steps were climbed and a shorter time was taken to revert to the basal pulse rate 

(recovery time) by non-anemic girls compared to anemic girls.  

4.14.3  Hemoglobin level 

Impact of diet and nutrition intervention on mean hemoglobin level of selected 

adolescent girls was analysed and presented in Table 4.38 and 4.39 and pictorially 

illustrated in Figure 4.13 and 4.14. Hemoglobin level is the most commonly used 

indicator to detect anemia at field level. Thus, for the screening of anemia, the 

classification of different grades of anemia as given by WHO (2001) was used. The 

hemoglobin level of 90 moderately anemic adolescent girls was recorded before and 

after nutrition intervention.  The mean initial level of hemoglobin in experimental 

group-I was 9.31±0.12 g/dl which increase significantly (P≤0.05) to 11.44±0.12 g/dl. 

In group-II the initial value of  9.51±0.11 g/dl also increment significantly (P ≤ 0.05) 

10.97±0.16 g/dl at final level, whereas the mean initial level of hemoglobin increased 

non significantly from 9.35±0.11 to 9.84±0.20 g/dl in control group after 4 months of 

nutrition intervention. 

Table 4.38 Impact of nutrition intervention on mean hemoglobin level of 

selected adolescent girls (n=90) 

Parameters Reference value Pre test Post test t-value 

Group-I 

≥12 

9.31±0.12 11.44±0.12 11.94
S
 

Group-II 9.51±0.11 10.97±0.16 7.48
S
 

Control 9.35±0.11 9.84±0.20 1.38
NS

 

Significant at 5% (t value at 28 degree of freedom 2.04) 
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Fig.4.13  Impact of nutrition interventions on hemoglobin level of selected 

adolescents girls (n=90) 

 

Impact of nutrition intervention on prevalence of anemia was also calculated 

and has been explained in Table 4.39 100 per cent of the adolescent girls analyzed 

during phase-1 and discussed in section-1 were moderately anemic (8-10.9g/dl Hb) 

during pre intervention time and after receiving intervention for a period of 120 days 

in group-I, 13.33 per cent were not anemic at all while 76.66 fall into mild anemic 

category, only 10 per cent did not show any improvement. Group-II respondents were 

imparted nutrition counseling only and 86.66 per cent remained in the same category 

of moderately anemic and 13.33 shifted to mild anemic category. There was no 

specific change in control group. They remain in same category as they did not 

receive any type of intervention. Various studies done in India have suggested that 

anemia prevalent in our country appears to be caused mainly by lower dietary intake 

and poor absorption of iron from cereal based vegetarian diets which leads to 

nutritional anemia. Further revealing of data showed that dietary intervention had 

remarkable significant result on hemoglobin as compared to nutrition education 

intervention. During the dietary intervention, subjects of group-I were provided with 

iron rich food preparations i.e. ladoo and mathri for period of four months. 20g of 

each preparation per day provided 100 per cent RDA.  
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Table 4.39  Impact of nutrition intervention on prevalence of anemia among 

selected adolescent girls N=90 

Particulars Group-I(n=30) Group-II(n=30) Control(n=30) 

Pre Post Pre Post Pre Post 

Non anemic (≥12 g/dl) - 4(13.33) - - - - 

Anemic (<12g/dl) 

Mild (11-11.9 mg/dl) - 23(76.66) - 4(13.33) - - 

Moderate( 8-10.9 

mg/dl) 

30(100.00) 3 (10.00) 30 (100.00) 26(86.66) 30(100.00) 30(100.00) 

Severe (<8 mg/dl) - - - - - - 

#Figure in parentheses represents percentage  

 

Fig. 4.14  Comparison of hemoglobin level of control and experimental 

groups after intervention of selected adolescent girls (n=90) 
 

During nutrition education intervention subjects were educated and motivated 

to increase the intake of green leafy vegetables and fruit rich in vitamin C as they 

were lacking in their diet as assessed in pre intervention. In addition, various other 

topics in form of audio-visual aids were imparted to the experimental group. This may 

had a positive impact on this group therby significant improved the level of 90 per 

cent subjects.  

Sajjan et al. (2008) reported mean initial level of hemoglobin in the 

experimental group as 9.76 g/dl. Mean initial level of hemoglobin of control group 

increased from 9.52 to 9.55 g/dl, after three month of nutrition education. A 

significant (p≤0.05) increment of 0.78 g/dl in experimental and 0.03 g/dl in control 

group was reported after the three month of nutritional education. 

Similarly Singh et al. (2014a) reported the impact of nutrition counseling on 

mean Hb level and found the positive effect on hemoglobin level which significantly 

improved from 9.14 ± 1.5.6 to 9.78 ±1.32g/dl before and after nutrition counseling of 

adolescent girls. 
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Angel and Devi (2015)   assessed the therapeutic impact of garden cress seed 

ladoo among the selected anemic adolescent girls in the age group of 12-15 years. 

Two hundred moderately anemic adolescent girls (each 100 in the experimental group 

and the control group) were chosen for further study. The ladoo that contained 10 mg 

of iron was given for a period of 6 months along with 5g amla powder. After 6 

months of supplementation, improvement was observed in the clinical signs of the 

experimental group. The haemoglobin level (g/dl) gradually increased from 8.67±0.59 

to 12.43±0.70. There was no specific change in the control group. 

4.14.4 Dietary intake 

Interventions trials were carried out on 30 moderately anemic adolescent girls 

in each group with iron rich foods and nutrition education (group-I) and nutrition 

education (group-II). Simultaneously a group of 30 girls with moderate anemia was 

kept as control (control group). The status of food intake was studied before and after 

intervention period. The subjects were enquired about their daily food intake using 24 

hrs recall method before starting the intervention (initial) and after completion of the 

intervention (final).The data of food intake is presented in Table 4.40 and illustrated 

in Figure 4.15 and 4.16 

i. Cereals 

  The daily consumption of cereals by different groups i.e. control (248.00±8.25 

g), group-I (251.00±6.01g) and group-II (230.66±6.52 g) during pre-test was 

recorded. At the end of intervention period, per day cereal consumption by them 

increased to 255.00±8.25, 273.06±6.14 and 266.66±6.22 g, respectively which was 

however again low as per suggested dietary intake. Statistically, intake of cereals by 

group- I was higher than control but was at par with group-II. Within the group, post 

intake of cereals by both group was significantly (p<0.05) higher than their pre intake. 

Statistically (p<0.05) no difference was found in cereal intake of control group at pre 

and post intervention. The per cent adequacy of cereals intake was reported above 90 

in group-I and below 90 in group-II (88.89) and control (85.00) after intervention.  
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Table 4.40  Impact of nutrition intervention on mean food intake of selected adolescent girls (n=90) 

 

Particulars 
SDI 

(g/day) 

Group-I Group-II Control 

Pre Post t-value Pre Post t-value Pre Post t-value 

Cereals & millets 300 251.00±6.01 273.06±6.14 2.56
S
 230.66±6.52 266.66±6.22 2.73

 S
 248.00±8.60 255.00±8.25 0.58

 NS
 

Pulses 65 42.00±1.91 57.53±1.21 7.01
 S

 33.27±2.00 43.27±2.00 3.51 
S
 41.80±2.46 42.56±2.33 0.20 

NS
 

Milk (ml) & milk 

products 
500 348.83±15.98 398.16±19.08 2.60 

S
 302.23±11.27 337.33±11.13 2.21 

S
 338.66±13.34 337.66±12.98 -0.07 

NS
 

Roots & tubers 133 87.16±10.22 98.43±9.80 2.03
 NS

 99.43±11.00 102.33±9.62 1.57
 NS

 90.80±11.45 91.35±11.16 1.53 
NS

 

Green leafy 

vegetables 
100 41.60±2.92 43.66±3.53 1.11

 NS
 39.23±1.80 40.43±14.99 1.77

 NS
 41.96±2.95 42.76±10.39 1.46 

NS
 

Other vegetables 200 140.00±9.45 149.50±5.01 1.09
 NS

 113.13±10.74 117.13±10.47 2.01
 NS

 106.33±12.12 107.03±12.79 0.03 
NS

 

Fruits 100 19.50±5.01 21.50±5.0 1.09
 NS

 18.13±4.96 19.12±4.62 0.42 
NS

 19.90±5.36 16.70±5.37 -0.10 
NS

 

Sugar 26 28.50±0.86 24.50±0.86 -1.81
 NS

 26.91±5.42 24.91±5.73 -0.24
 NS

 28.66±4.16 29.40±4.39 -0.92
 NS

 

Oils 36 47.50±1.35 44.50±1.35 -3.66
 NS

 42.50±1.43 41.50±1.56 -0.44
 NS

 41.16±1.87 43.60±1.88 -0.91 
NS

 

Significant at 5% (t value at 28 degree of freedom 2.04) S- Significant; NS- Non significant 
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Fig. 4.15  Impact of nutrition intervention on per cent adequacy of food intake of 

control and experimental group of selected adolescent girls (n=90) 
 

 

Fig. 4.16 Comparison of dietary intake of control and experimental groups 

of selected adolescent girls (n=90) 
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ii. Pulses 

The initial daily consumption of pulses by control, group- I and group-II was 

41.80±2.46, 42.00±1.91and 33.27±2.00 g. A significant difference was found with 

regard to pulses intake within and between the group-I and group-II (for pre and post 

intervention),while in control group statically no difference was observed.88.51, 

66.57 and 65.48 per cent adequacy for intake was observed in group-I, group-II and 

control after intervention respectively. 

iii. Milk and milk products 

The daily intake of milk and milk products by different selected groups ranged 

from 302.23±11.27 to 348.83±15.98 g/day before intervention and 337.33±11.13 to 

398.16±19.08 g/day after intervention with per cent adequacy in range of 67.53 to 

79.63 after intervention. Variation in intake within experimental group at both stages 

was observed. In group-I and group-II, intake of milk and milk products by 

respondents during pre and post intervention were at par with each other.  

iv. Roots and tubers 

 During pre-intervention, daily intake of roots and tubers by control 

(90.80±11.45 g), group-I (87.16±10.22 g) and group-II (99.43±11.00 g) were 

statistically similar. The per cent adequacy of roots and tubers after intervention was 

observed highest in group-I (73.82) followed by group-II (70.72) and control (69.51). 

Non-significant differences were again observed in the consumption of root and 

tubers between different groups and among the groups in two stages of counseling. 

v. Green leafy vegetables 

The daily consumption of green leafy vegetables was very low in subjects 

belonging to all selected groups. The initial mean daily consumption of green leafy 

vegetables by control, group-I and group-II was 41.96±2.95, 41.60±2.92 and 

39.23±1.80 g respectively and the values at the end of nutrition counseling was 

42.76±10.39, 43.66±3.53 and 40.43±14.99 g respectively. The per cent adequacy was 

also reported less than 50 per cent after intervention i.e.42, 43 and 40 in group-1, 

group-II and control. This low intake may be due to the less availability of green leafy 

vegetables during summer season i.e. when food intake was recorded and partially 
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due to the fact that most of the adolescent girls did not like to take green leafy 

vegetables in their daily menu. Statistically insignificant effect of intervention was 

calculated for intake of green leafy vegetables. 

vi. Other vegetables 

 The initial daily intake of other vegetables by control (106.33±12.12g), group-I 

(140.00±9.45 g) and group-II (113.13±10.74 g) had insignificant statistically 

difference with post intervention values of 107.33±12.79g, 149.5±0.50g and 

117.13±10.47g. A non-significant difference was also observed in the consumption of 

other vegetables between all groups. Per cent adequacy 69.75, 68.57 and 87.52 was 

recorded in experimental group I and II and control group. 

vii. Fruits 

 The daily intake of fruits at pre and post stages of intervention in control, 

group-I and group-II were 19.90±5.36g, 16.70±5.37g, 19.50±5.01g, 21.50±5.00g, 

18.13±4.96g and 19.12±4.62g respectively that indicated an insignificant change in 

consumption of this important group. When compared with suggested dietary intake, 

lower adequacy was recorded in experimental group-I, II and control group. 

viii. Sugar 

  The daily consumption of sugar by different groups ranged from 24.50±0.86 

to 29.40±4.39 g. The mean daily consumption of sugar inpre stage was control, I and 

II group was 28.66±4.16g, 28.50±0.86g and 26.91±5.42g, respectively, whereas at the 

end of supplementation, these were found to be 29.40±4.39, 24.50±0.86 and 

24.91±5.73g with per cent adequacy of 32.13, 34.93 and 33.30 respectively. Intake of 

sugar had insignificant difference at initial and final stage of intervention program. 

Oils: The mean daily intake of fats and oils in control, I and II groups was 

41.16±1.87, 44.50±1.35 and 42.50±5.42 g respectively before initiation of 

intervention and 43.60±1.88, 41.50±5.73 and 37.50±1.35g respectively after the 

intervention. The per cent adequacy was i.e.98.00, 99.04 and 101.87 in group-1, 

group-II and control after intervention. Adequacy of oils and fat in diet was near to 

suggested dietary intake and even above recommendation. Respondents of 

experimental group I and II consumed less oils as compared to control group after 

intervention. 
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Chaturvedi et al. (1995) assessed food intake of adolescent girls belonging to 

low socio-economic group and found that the diets of adolescents were deficient in 

cereals, pulses and green leafy vegetable. Similarly Sehgal and Kawatra (2002) found 

that all the food group intake of supplement group increased significantly than pre 

intervention periods. Rani and Palraj (2013) supplement anemic coffee plantation 

laborers with spirulina in soup and recorded their food intake before and after 120 

days of intervention periods. They found that dietary habits had positive impact on 

intervention group. Patil et al. (2014) showed dietary modification in adolescent girls 

of nutrition intervention group which involved increased iron intake, increasing total 

food intake, consumption of locally available iron rich foods and dietary practices 

favoring iron absorption.  

4.15.5 Nutrient intake  

Table 4.41 shows the daily mean intake of nutrients by control and 

experimental group during pre and post intervention and is discussed below: 

i. Energy  

The daily mean energy intake of group-I and group-II increased from 1638.52±58.45 

and 1659.87±58.45kcal respectively at initial level of intervention to 1973.41±58.65 

and 1729.43±65.74 kcal at the end of intervention period, whereas that of control 

group was similar before and after the study. As compared to control, the intake of 

energy by intervention groups was significantly higher. The per cent adequacy was 

higher in group-I (90.94) followed by group-II (78.89) and control (67.22) at the end 

of intervention. Significant differences were observed in energy intake among 

respondents of experimental groups (group-I and group-II).  

ii. Protein 

 The mean daily intake of protein by control, group-I and group-II was 

36.21±0.99, 35.50±1.03 and 35.02±1.04 g, before intervention trial and 36.34±1.06, 

48.88±1.23 and 37.06±1.11g post intervention respectively. Increased per cent protein 

intake was76.50 to 76.92 by group-I and II which was higher than control group.  

iii. Fat 

  The mean daily fat intake of different groups was similar initially that ranged 

from 45.45±1.19 to 46.97±1.19 g before conducting the intervention study. However, 
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after intervention, intake of fat by group-I (44.13±1.24 g), group-II (44.63±1.28 g) 

and control group (45.21±1.35 g) reduced and variation therefore was insignificantly 

observed. When the final intake of fat was compared for different groups with RDA 

(ICMR 2010), values were calculated for group-I (103.87 %), group-II (105%) and 

control (106.43%). 

iv. Calcium 

  The initial mean calcium intake was calculated as 298.52±1.24, 295.34±11.50 

and 295.05±11.50 mg in control, group-I and group-II whereas the final intake was 

296.89±20.78, 418.32±12.31 and 360.64±20.52mg respectively with increase in per 

cent adequacy after intervention as 39.59, 64.11 and 53.87, when equated to 

recommended allowances. Significant differences were observed in calcium intake at 

both initial and final stages in groups except control group. 

v. Iron 

The initial values of iron intake by control and experimental groups (I and II) 

were 13.86±0.77, 13.68±0.67and 13.41±0.62 mg per day and the final values were 

13.55±1.03, 26.14±0.47 and16.32±1.06mg per day, respectively. When the intake was 

compared to RDA, it was recorded that group-I iron intake met 100 per cent RDA 

after intervention. The reasons of higher adequacy in post intervention may be due to 

fact that dietary intervention of 100 per cent RDA was provided for iron by giving 

them sweet and savory preparation of ladoo and mathri for period of four months. 

Intake by group-II was lower than group-I. Non- significant difference was again 

calculated for control group. 

vi. Zinc 

 The initial values of zinc intake by control, group-I and II were 5.03± 6.34, 5.15±0.29 

and 5.35±4.07mg/day and during post intervention were found to be 5.22±4.65, 

7.70±0.34 and 5.91±0.29 mg/day, respectively. A significant per cent increase was 

found between the group-I at pre and post stages of zinc intake and non-significant 

change was observed between group-II and control group. 

vii. Carotene 

The initial values of carotene intake in group-I, group-II and control were 

510.38±28.36, 502.47±28.86 and 505.36±26.76 µg whereas at the end of intervention 

period, values were calculated as 639.6± 28.32, 522.33±46.17 and 505.64±44.36 µg, 



162 
 

 

1
6
2

 

respectively. Carotene intake after intervention in group-I was higher among groups. 

Non-significant difference was observed in control and group-II carotene intake. 

Intake of carotene was less than RDA. Lower intake of green leafy vegetables and 

fruits by these groups might be the reason for very low intake of carotene.  

viii. Vitamin B1 

 The vitamin B1intake in different groups ranged between 0.26±0.02 to 

0.38±0.03 mg and was at par with each other. Non-significant difference was 

observed between the initial and final intake of vitaminB1 in all groups although 

intake slightly increased in experimental groups after intervention but was lower than 

40 per cent of recommendations values. 

ix. Vitamin B2 

The daily intake of vitamin B2 by experimental groups and control group 

ranged from 0.39±0.03 and 0.52±0.30mgat pre and post stages of intervention. A 

significant change was observed in group-I for vitamin B2 intake and non significant 

difference observed in group-II and control. The observed per cent adequacy of 

vitamin B2 intake after intervention in group-I was 42.45 and 31.43 and 32.65in 

group-II and control. 

x. Vitamin B2 

  The initial values of niacin intake in group-I, group-II and control were 

6.04±0.23, 6.05±0.25 and 6.03 ±0.23 mg and at the end of intervention period, values 

were 10.05±0.22, 7.18±0.35 and 6.61±0.32 mg, respectively. Significant difference of 

niacin intake was observed only in group-I at both stages of intervention. Non-

significant difference observed in group-II and control. Adequacy of niacin intake was 

below 76 per cent at the end of intervention. 

xi. Vitamin B6 

The initial values of vitamin B6 intake by control, group-I and II were 

0.46±0.03, 0.48±0.03 and 0.49±0.03 mg respectively whereas the final values were 

found to be 0.68±0.05, 0.55±0.03 and 0.43±0.03 mg/day, respectively. A significant 

difference was observed in group-I during pre and post intervention stages. The per 

cent adequacy of all groups was observed in the range of  22.63-35.79 which was 

lower than daily recommendation. 
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Fig. 4.17 Impact of nutrition intervention on per cent adequacy of nutrient 

intake of different groups 
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Table  4.41 Impact of nutrition intervention on mean nutrients intake per day of selected adolescent girls (n=90) 

Nutrients RDA Group-I Group-II Control 

Pre Post t-value Pre Post t-value Pre Post t-value 

Energy 

( kcal) 

2170 1638.52±58.45 1973.41±58.65 2.84
S 

1659.87±58.45 1729.43±65.74 3.06
 S

 1637.16±60.82 1635.60±65.81 1.66
 NS

 

Protein (g) 51 35.50±1.03 48.88±1.23 4.33
 S

 35.02±1.04 37.06±1.11 3.33
 S

 36.21±0.99 36.34±1.06 1.39
 NS

 

Fat (g) 32 46.97±1.19 44.13±1.24 -7.62
 NS

 45.45±1.19 44.63±1.28 -5.60
 NS

 45.95±1.14 45.21± 1.35 -5.39
 NS

 

Calcium 

(mg) 

750 295.34±11.50 418.32±12.31 11.24
 S

 295.05±11.50 360.64±20.52 7.31
 S

 298.52±1.24 296.89± 20.78 -1.78
 NS

 

Iron (mg) 26 13.68±0.67 26.14±0.47 11.62
 S

 13.41±0.67 16.32±1.06 6.44
 S

 13.86±0.77 13.55 ±1.03 -1.45
 NS

 

Zinc (mg) 10 5.15±0.29 7.70±0.34 4.07
 S

 5.35±4.07 5.91±0.29 1.26
 NS

 5.03±6.34 5.22 ±4.65 1.07
 NS

 

Carotene 

(µg) 

4800 510.38±28.36 639.6±28.32 9.70
 S

 502.47±28.36 522.33±46.17 0.28
 NS

 505.36±26.76 505.64 ±44.36 1.97
 NS

 

Vitamin B1 

(mg) 

1 0.26±0.02 0.38±0.03 2.98
 S

 0.28±0.20 0.33±0.03 1.28
 NS

 0.28±0.02 0.31 ±0.0 0.60
 NS

 

Vitamin B 

2(mg) 

1 0.39±0.04 0.52±0.30 2.76
 S

 0.39±0.03 0.44±0.03 1.12
 NS

 0.38±0.03 0.40 ±0.23 0.86
 NS

 

Vitamin 

B3(mg) 

13 6.04±0.23 10.05±0.22 6.04
 S

 6.05±2.23 7.18±0.35 1.61
 NS

 6.03±0.23 6.61 ±0.32 1.30
 NS

 

Vitamin B6 

(mg) 

1 0.46±0.03 0.68±0.05 2.85
 S

 0.48±0.03 0.55±0.03 1.19
 NS

 0.49±0.03 0.43 ±0.03 -1.33
 NS

 

Ascorbic 

(mg) 

40 21.86±0.50 28.40±0.43 6.40
 S

 21.74±0.50 26.78±0.62 6.32
 S

 22.96±0.46 23.16 ±0.63 1.11
 NS

 

Folate (µg) 172 49.02±1.94 58.25±1.32 3.34
 S

 45.78±1.94 46.55±2.12 1.69
NS

 45.27±1.70 45.75 ±1.82 1.20
 NS

 

Vitamin 

 B 12 (mg) 

1 0.34±0.00 0408±0.00 7.12
 S

 0.33±0.00 0.38±0.00 1.13
 NS

 0.33±0.00 0.30 ±0.00 -1.03
 NS

 

Significant at 5% (t value at 28 degree of freedom 2.04) 
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Table 4.42 Impact of different nutrition intervention on mean nutrient intake (g/day) of selected adolescent girls (n=90) 

 

Group Nutrients 

Energy 

( kcal) 

Protein 

(g) 

Fat       

(g) 

Ca 

(mg) 

Iron        

(mg) 

Carotene 

(µg) 

B1             

(mg) 

B2 

(mg) 

B3  

(mg) 

B6  

(mg) 

Vit. C 

(mg) 

Folate 

(µg) 

B 12 

( g) 

Zinc 

(mg) 

RDA 2170 50.82 32.5 750 25.25 4800 1.05 1.22 13.25 1.9 40 172.5 1 228.75 

Group-1 1973.41±

58.65 

38.88±

1.23 

34.13± 

1.24 

518.32± 

12.31 

24.14± 

0.47 

939.6± 

28.32 

0.38± 

0.03 

0.52±           

0.3 

10.05± 

0.22 

0.68± 

0.05 

28.40± 

0.43 

58.25± 

1.32 

0.08± 

0.00 

39.44± 

1.12 

%Adequacy 90.94 76.50 105.02 69.11 95.60 19.58 36.19 42.45 75.85 35.79 71.00 33.77 8.00 17.24 

Group-2 1929.43±

65.74 

37.06±

1.11 

35.63± 

1.28 

460.64± 

20.52 

21.32±  

1.06 

822.33±

46.17 

0.33± 

0.03 

0.44±           

0.03 

9.18± 

0.35 

0.75± 

0.03 

26.78± 

0.62 

53.55± 

2.12 

0.08±  

0.00 

40.60± 

1.25 

%Adequacy 88.89 72.92 109.63 61.42 84.44 17.13 31.43 35.92 69.28 39.47 66.95 31.04 8.00 17.75 

Control 1675.60±

65.81 

36.34±

1.06 

46.21± 

1.35 

296.89± 

20.78 

14.55 

±1.03 

505.04 

±44.36 

0.31 

±0.0 

0.40 ±           

0.23 

7.61 

±0.32 

0.43 

±0.03 

23.16 

±0.63 

45.75 

±1.82 

0.08 

±0.00 

34.26 ±

1.07 

%Adequacy 77.22 71.50 142.18 39.59 57.62 10.52 29.52 32.65 57.43 22.63 57.90 26.52 8.00 14.98 

CD (p≤0.05) 161.38 2.89 3.04 32.16 1.84 78.25 0.07 0.10 NS 0.11 1.29 6.00 0.01 3.47 
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xii. Vitamin C 

 The daily intake of ascorbic acid by control (22.96±0.46mg), group-I 

(21.86±0.50 mg) and group-II (221.74±0.50 mg) before intervention was observed. 

Final intake was recorded higher in experimental group i.e. 28.40±0.43 and 

26.78±0.62mgand almost similar intake i.e. 23.16±0.63 mg observed in control 

respectively. It was found that at both the periods i.e. before and after intervention, the 

vitamin C intake was significantly different among experimental group except control 

groups. This may be due to the fact that the respondents included lemon juice and 

guava (both good sources of vitamin C) in their diets after intervention stage. 

xiii. Folate 

The initial values of folic acid intake in group I, group II and control group were 

49.02±1.94, 45.78±1.94 and 45.27±1.70 µg per day respectively whereas the final 

values were found to be 58.25±1.32, 46.55±2.12 and 45.75±1.82 µg per day, 

respectively with per cent adequacy lower than 40 per cent of RDA. The group-I 

intake differed significantly in pre and post stages of intervention and non significant 

difference was observed in control and group-II initial and final intervention.  

xiv. Vitamin B12 

 The initial daily intake of vitamin B12 was 0.33, 0.34 and 0.33 µg, 

respectively in control, I and II group whereas, the final values were calculated as 

0.30, 0.48 and 0.33µg per day, respectively. The final intake was significantly higher 

than initial intake in group-I and non significant difference was observed in control 

and group-II during pre and post intervention.  

The results of present study are supported by the investigation of Chaturvedi et 

al. (1995) who assessed nutrient intake of adolescent girls belonging to low socio-

economic group and found that the diets of adolescent were deficient in calories by 26 

to 36 per cent and protein by 23 to 32 per cent and also stated that energy, protein, 

vitamin and minerals can be met to adolescent girls by dietary intervention strategies. 

Sehgal and Kawatra (2002) found all the nutrient intake of supplement group 

increased significantly than pre intervention periods. Rani and Palraj (2013) 
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supplement anemic coffee plantation laborers with spirulina in soup and recorded 

their nutrient intake before and after 120 days of intervention periods. They found that 

after intervention intake of iron, protein and carbohydrate increased significantly.  

4.15  Correlation coefficient (r) between different variables 

Correlation is a measure of association between two variables. Spearman‟s 

correlation coefficient was used to determine the correlation between anthropometric 

measurements, diet and nutrient intake and other general parameters associated with 

hemoglobin profile. The values of correlation coefficient can vary from minus one to 

plus one. Minus one indicates a perfect negative correlation, while plus one indicates 

perfect positive correlation.  A correlation of zero means there is no relationship 

between the two variables. 

Table: 4.43 Correlation coefficient (r) between anthropometric, hemoglobin, nutrient 

intake and other general parameters in selected adolescent girls 

 

 Particulars Height Weight BMI Triceps skin fold Hemoglobin 

Energy 0.390** 0.552** 0.444** 0.285* 0.264* 

Protein 0.388** 0.651** 0.447** 0.311** 0.357** 

Calcium 0.013
 NS

 0.146* 0.139* 0.103* 0.124* 

Iron 0.070
NS

 0.022
 NS

 0.103
 NS

 0.023
 NS

 0.620** 

Ascorbic acid 0.030
 NS

 0.018
 NS

 0.019
 NS

 0.081
 NS

 0.501** 

Folic acid 0.073
 NS

 0.226* 0.082
 NS

 0.037
 NS

 0.429** 

VitaminB6 0.046
 NS

 0.021
 NS

 0.032
 NS

 0.029
 NS

 0.121
 NS

 

 VitaminB12 0.041
NS

 0.097
NS

 0.058
 NS

 0.014
 NS

 0.051
 NS

 

Family type 0.105
 NS

 0.104
 NS

 0.007
 NS

 0.084
 NS

 0.018
 NS 

 

Family Education 0.063
 NS

 0.232
 NS

 0.038
 NS

 0.050
 NS

 0.120* 

Family income 0.022
 NS

 0.338* 0.157* 0.257* 0.127* 

Food habits 0.055
 NS

 0.115* 0.052
 NS

 0.019
 NS

 0.358** 

Meal time 0.068
NS

 0.161* 0.087
 NS

 0.003
 NS

 0.164* 

Use of iron utensils 0.049
 NS

 0.108
 NS

 0.013
 NS

 0.070
 NS

 0.223* 

Iron supplements 0.031
NS

 0.041
 NS

 0.082
 NS

 0.012
 NS

 0.483** 

*Significant at 10% ** Significant at 5% NS Non significant 
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Fig.  4.18 Correlation coefficient (r) between anthropometric and other 

general parameters in selected adolescent girls 

 

The data explained for correlation of different defined parameters in  Table 

4.43  and Figure 4.18 showed that height was positively and significantly correlated 

with energy (r = 0.390) and protein (r = 0.388) and non significantly to other observed 

variables.  Weight was positively correlated with maximum of the measured variables 

and was most relevant with protein (r = 0.651) followed by energy (r = 0.552) and 

family income (r = 0.338). Basal metabolic index was also significantly correlated 

with energy (r = 0.285), protein and calcium (r = 0.103) intake as well as family 

income (r = 0.257). Hemoglobin significantly correlated to all analyzed variables 

expect vitamin B6, vitamin B12and family type. The most relevant correlation of 

hemoglobin was with iron supplements (r =0.620) followed by ascorbic acid intake (r 

= 0.483), folic acid (r = 0.429) and with other variables correlation vaired between 

0.124 – 0.358. 

Goswami (2008) reported that hemoglobin was significantly (P≤0.005) and 

positively correlated to protein and iron (r=0.296 and 0.35). Similarly Singh (2014a) 

reported that weight vs energy and weight vs protein had positive relation in both 

seasons (winter and summer) also reported hemoglobin and iron intake in both season 

also strong positive correlated 
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5. SUMMARY AND CONCLUSIONS 

 

Anemia is a global as well as national nutritional deficiency disorder that is 

prevalent among female adolescents aged 15-19 years. Of the various management 

strategies, dietary intervention is considered as a safer and more feasible solution to 

combat anemia. The intervention requires nutrition education to improve knowledge 

and practices that support positive health outcomes as well as the dietary 

supplementation that can overcome the burden of this deficiency. Hence, present 

study on “Impact of dietary intervention on nutritional status of anemic adolescent 

girls of Kangra district (H.P.)” was planned with hypothesis that supplementation of 

adolescent‟s diet with iron rich foods and nutrition counseling will help in alleviating 

anemia in adolescent girls. The research investigation was carried out during 2014-

2016 in three blocks of Kangra district, Himachal Pradesh viz. Baijnath, Panchrukhi 

and Bhawarna. One hundred subjects from the Government schools in each block 

were selected randomly for the purpose. The research was done in three phases. 

Baseline profile and nutritional profile of three hundred adolescent girls was assessed 

during phase-I. Phase-II constituted standardization and development of iron rich 

recipes using garden cress as the main iron source and nutritional and sensory 

evaluation of developed products. Phase-III involved evaluation of the major 

objective i.e. dietary intervention of moderately anemic adolescent girls and its impact 

assessment. The results of the present study concluded under this investigation are 

summarized as under: 

Section-I  Assessment of nutritional status of adolescent girls and prevalence 

of anemia 

 The general profile of  three hundred subjects for different age groups revealed 

that 37.66 per cent subjects were in age group of 12-14 years, 36.66 per cent in 

15-16 years and remaining 25.66 per cent subjects were in age group of 17-18 

years. Maximum adolescent girls (47.33 %) were studying in IX-X class and 

remaining 32.00 and 20.66 per cent were in XI-XII and VI-VIII class 

respectively. 61.00% of the subjects came from nuclear families and 39per 

cent were still living in joint family system. Most of the families (66.66 %) 
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comprised of four to six members, whereas 29.33 per cent comprised of more 

than 6 members and only 4 per cent of families had less than four members. 

 Majority of the subjects (44.66 %) were at the second ordinal position while 

35.66, 19.66 per cent were at first and third and above positions of birth order 

and majority of respondents had one to two siblings (69.66%). 

 As for religion, 98.33% belonged to Hindu religion and only negligible 

percentage i.e. 1.66 was Sikh. The distribution of the adolescent girls on the 

basis of community revealed that majority of them belonged to schedule caste 

(SC) (44.0%) followed by other backward class (OBC) (28.00%), schedule 

tribe (ST) (16.00 %) and general community (12 %). 

 Regarding parents education, 89.33 per cent father and 90 per cent mother of 

respondents were educated.  As for occupation, 34 per cent of fathers were 

labourer, 25.66 per cent businessman, 16.66 per cent were engaged in artisan 

work, 10.66 per cent were agriculturist and only 6.66 per cent were in 

Government/private services. Maximum per cent of mothers (77.66 %) were 

housewives, 11 per cent were in service and remaining 10.33 per cent were 

doing labourer work. 

 Majority of adolescent girls belonged to families having earning between 

5,000 to 10,000 rupees per month followed by 35.33 per cent with family 

income less than 5,000.Only 6 per cent and 4.66 per cent had family income 

between 10,000-15,000 and more that 15,000 respectively. 

 The socio-economic profile of the selected families of adolescent girls further 

revealed that   84 per cent of families had their own house and 16 per cent 

lived in rented accommodation. Of the total families surveyed, 37.33 per cent 

had pucca house, 35.33 had kuccha house while 27.33 lived in semi-pucca 

type of house. More than 50 per cent of families (61.66 %) had access to tap 

water while 36.33 per cent families used hand pump as a source of water. 

Maximum number of families owned land of which 56.66 per cent had 

marginal land holding followed by 24.66 per cent with small and 18.33 with 

medium land holding. 
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 Majority of selected families grew vegetables as well as fodder crops for milch 

animals in kharif and rabi seasons. For 29.33 per cent families, the produce 

was insufficient while 26.00 per cent stated that the production was self-

sufficient. An equal number of respondents i.e. 4.33 per cent said that the 

production from their land was not only sufficient for their family but also for 

marketing. The cows reared were mainly of indigenous breed 15.66 per cent 

and 12.66 per cent were cross breed mainly Jersey and Holstein. Only 13.50 

per cent families reared domestic animals viz. sheep and poultry that too of 

indigenous breed (9 %). 

 Majority of adolescent girls were vegetarian, 41.00 per cent were non- 

vegetarian and only 3.66 per cent were ovatarian. Non vegetarian population 

was consuming mainly chicken once in a month.  

 As per food pattern, 51.33 per cent of adolescent girls consumed meal 

whenever they want and 48.33 per cent preferred to eat at meal times. Most of 

the girls consumed frequently small meal (58.33 %) and 41.66 per cent had 

preference for heavy meal. Data regarding meals taken revealed that 98.33 per 

cent of adolescent subjects take dinner.  A percentage of 35.33 skipped lunch 

and preferred to eat after school at home. 

 Most preferred fast foods were chips/kurkure, pasta/ noodles and biscuits 

cake/ pastry in Baijnath and Bhawarna blocks. An equal preference was 

reported for respondents residing in Panchrukhi block. 

 The information regarding fuel pattern used for cooking by the families of 

selected adolescent girls showed that majority of subjects used LPG to a large 

extent (90.66 %). Various methods viz. pressure cooking, stewing/simmering, 

open pan cooking, boiling and frying were adopted by 100 per cent families 

irrespective of blocks. Information on different types of utensils used for 

cooking by the selected households highlighted that all the subjects used 

stainless steel utensils daily, iron utensils were used occasionally by subjects 

and utensils of copper/brass were used in least order the families.  
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 The frequency scores of wheat, rice and maize was calculated as 8.92, 8.20 

and 1.3 in Panchrukhi block, 8.43, 7.94 and 4.17 in Baijnath block and 8.53, 

8.08 and 4.13 in Bhawarna block in winter season and 8.78, 8.18 and 3.43,  

8.70, 7.89 and 1.61 and 8.86, 7.95 and 1.22 per cent in respective blocks in 

summer season. The mean frequency of consumption of pulses in all blocks 

varied from twice a month to twice a week for selected pulses. Consumption 

of green leafy vegetables was more in winter as compared to summer season. 

Mean frequency of consumption of other vegetables varied from twice a 

month to twice a week in both season. Consumption of fruits and milk and 

milk products was very low as they were consumed weekly to once a month 

only. Among the non vegetarian food, only eggs were consumed more 

frequently by the non vegetarian subjects. Poor frequency scores were 

obtained for nuts and oilseeds. 

 The intake of cereals was less than suggested intake as evident from their per 

cent adequacy. Main cereals consumed were rice, wheat and maize. A 

significant (p<0.05) difference in consumption of pulses was observed among 

the selected respondents. As evident from the values, Baijnath block 

respondents had lowest adequacy and highest being in Bhawarna households. 

 The per cent adequacy of other vegetables intake was lowest in Baijnath block 

(88.42) followed by Panchrukhi (92.30) and Bhawarna (95.71). The intake of 

green leafy vegetables was very low i.e. below 50 per cent of adequacy. The 

average fruit intake was recorded as 35.50 ± 2.42, 29.57 ± 2.44 and 40.15 ± 

2.40 g in Panchrukhi, Baijnath and Bhawarna blocks. Sugar and oils was close 

to suggested dietary intake values for Panchrukhi and more than suggested 

intake for Baijnath and Bhawarna blocks.  

 The mean daily intake of energy in Panchrukhi, Baijnath and Bhawarna block 

was 1990.62 ± 25.65, 1819.31 ± 28.68 and 2167.77 ± 31.13 kcal respectively. 

Mean daily protein intake was lower than RDA calculated as 38.57±0.73, 

34.49±0.76 and 48.60±0.71g in selected blocks of Panchrukhi, Baijnath and 

Bhawarna.  
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 Fat intake revealed a higher consumption by the subjects living in Panchrukhi, 

Baijnath and Bhawarna block as 40.00±0.49, 36.80±0.52 and 47.08±0.59g 

with per cent adequacy 125, 115 and 147.12.The data of micro nutrients i.e. 

vitamin and minerals intake was lower than the recommended daily intake. 

 Comparison of height with ICMR and NCHS standard showed that majority of 

subjects irrespective of age group met standard height above 90 per cent. 

Bhawarna block girls were above 98 per cent standard for all age groups. 

Mean weight when compared ICMR and NCHS standards depicted that 75.31-

85.86 per cent adolescent population in selected area met the national 

standards and were at par with each other. 

 BMI values were lower than the ICMR standard i.e. <90 per cent in all the 

three selected blocks with variation of 80.91 to 89.61 per cent. Most of the 

respondents had moderate thinness (BMI 14.00-16.99).followed by mild 

thinness (BMI 17.00-18.49) and severe thinness (BMI <14.00). Only 13, 10 

and 14 per cent adolescents had by normal nutritional status in order. 

 Values of triceps skin fold thickness in Panchrukhi, Baijnath and Bhawarna 

for age group 12-14, 15-16 and 17-18 year was recorded as 7.98±0.41, 

6.65±0.39 and 7.32±0.27 mm, 7.53 ± 0.52, 6.89±0.29 and 9.71±0.51 mm and 

9.65±0.05, 7.35±0.43 and 8.12±0.64 mm respectively. Equal proportion of the 

population in all the three selected blocks were on either side of calorie 

balance i.e. 15.33 per cent had adequate reserves (16.5-10.0) and 15 per cent 

had severely depleted reserve. Maximum girls i.e. 69.66 per cent were in 

borderline stage (9.95-5.00). 

 General appearance of the subjects revealed that majority (87 %) were 

mesomorphic. Thiamine and niacin deficiency was prevalent in studied 

population. Symptom of angular stomatitis, cheilosis and magenta tongue 

were prevent asserting riboflavin deficiency. Vitamin C deficiency was 

evident from symptoms of easy fatigue and listlessness felt by the subjects as 

well as reporting of spongy and bleeding gums and tender bone. 
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 For symptoms of iron deficiency, maximum subjects felt lethargy/fatigue on 

doing work (40 %) thereby reducing their productivity and output. Most of the 

subjects were at par in relation to recorded symptoms of lack of concentration 

(36.33 %), tachycardia (36.66 %) and feeling cold hand and feet (33.33 %). 82 

and 47 respondents out of 300  had pale conjunctiva and pale skin while 71 

experienced breathlessness on slight exertion thereby, feeling dizzy and weak 

(25 %) and also experienced headache (22.33%). 

 Walking was the sole daily activity performed by 100 per cent adolescent girls 

residing in the selected blocks. The availability of mass media resources 

showed that majority of the subjects had accessibility to books (96.00%) 

followed by newspaper (52%) and magazines (14%). Electronic media data 

revealed that maximum selected families had television (98.66 %) followed by 

computer (49.33%) and radio (32.00%). The subjects liked entertaining theme 

program (96.33%) on media. 

 Information on frequency of fever, illness or any disorder/ ailment elucidated 

that 38 per cent of total girls had fever sometime (38%) while 34.33 per cent 

rarely had fever. 

 Intake of vitamins and minerals supplementation by adolescent girls showed 

that only 66.66 per cent of total adolescent girls were taking iron and folic acid 

tablets having composition of 100mg elemental iron and 500µg folic on 

weekly basis in tablet form. Only 69 per cent of adolescent girls were taking 

deworming medicine that too once a year. 

 Majority of adolescent girls were found to attain menarche in the age of 12 to 

15 years. A total of 60.00 per cent subjects had irregular menstrual cycle. 

Premenstrual symptoms of vomiting (31.66%) backache (23.66 %) nausea 

(10.66 %) and abdominal pain (31.66%) were reported. 42 per cent of the girls 

had 4-5 days flow during the cycle followed by 32 per cent having duration of 

2-3 days of flow that was normal(76.33%) in volume during the day.  

 The information regarding previous three academic sessions observed that 

38.66 per cent secured C grade. Majority of subjects (68 %) studied at home 
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for 1-3 hrs per day. They showed interest in extra-curricular activities and 

participate actively in sports (45 %) cultural (44.33 %) and less in other 

physical activity (14.33 %). Regarding peer behavior, 67.33 per cent like to 

make friends and play with them (86.66 %) of which 48 per cent played daily, 

22 per cent weekly and 15.66 per cent occasionally. Knowledge and 

perceptions regarding anemia data revealed that very less respondent aware 

about anemia problem. 

Section-II: (Development and standardization of products) 

 Ash, fibre, fat and protein content were 4.95, 24.96, 9.72 and 26.31 per cent 

respectively in whole seeds that reduced to 4.72, 23.34, 7.59 and 24.17 per 

cent respectively in treated seeds. Treated seeds had higher moisture and total 

carbohydrates content as compared to whole seeds. Calcium, potassium, 

sodium and phosphorus content was assessed in whole (391.27, 1449.20, 

24.63 and 613.17mg per 100g) and treated seeds (239.37, 1328.00, 36.86 and 

514.30mg per 100g) respectively. Soaking, drying followed by roasting 

treatments led to 6.86, 11.05 and 49.41 per cent increase for copper, zinc and 

sodium levels.  

 Roasting of garden cress increased the total iron content as well as in-vitro 

iron profile in treated seeds. The total iron, ionisable iron, soluble iron and per 

cent bio-availability of iron was analyzed higher in treated seeds and lesser in 

whole garden cress seeds i.e.138.37mg/100g, 32.43mg/100g, 120.00mg/100g, 

15.85 per cent and 109.10mg/100g, 21.37mg/100g, 81.22mg/100g, 10.77 per 

cent respectively. Garden cress seeds are rich source of protein, dietary fiber 

and minerals along with better bioavailability of iron. 

 In ladoo, all the proximate parameters like ash (2.10 %), crude fat (23.97 %), 

crude fibre (1.43 %), crude protein (9.55 %) were significantly higher in 

variant-2 i.e. treated garden cress seeds incorporated ladoo except moisture 

(7.93 %) and carbohydrates (55.02 %). Similarly in mathri, variant-2 was 

analysed with high content of ash (2.27 %), crude fat (36.24 %), crude fiber 

(6.95 %) and crude protein (10.44 %). On the same lines, 0.95, 32.15, 0.80, 

5.16 and 2.23, 27.02, 1.84 and 6.80per cent of ash, fat, fiber and protein were 

evaluated for variant -2 having more amount as compared to control and 

variant-1.  
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 In ladoo and mathri 7.08, 6.77, 51.32, 17.00, 146.21, 692.12 and 7.92, 6.06, 

51.92, 79.10, 145.71, 682.71 mg/100g of copper, zinc, calcium, sodium, 

phosphorous and potassium were analysed on dry weight basis. On the other 

hand, following the same trend of texting minerals, 4.88, 4.12, 50.52, 8.60, 

113.51, 482.19 and 5.77, 4.16, 50.21, 59.81, 11.71, 573.71 mg/100g were 

evaluated for shakkarpare and biscuits respectively. 

 Total iron content ranged between 32.92-69.71, 35.69-65.64, 34.95-49.32 and 

37.73 -59.27mg/100g for ladoo, mathri, Shakkarpare and biscuits for different 

treatments.. In-vitro iron content was significantly higher in variant-2 in all the 

recipes in which treated garden cress seed powder was used. It indicated that 

treated garden cress seed increased iron content in recipes. 

 All the food preparations developed by incorporating garden cress seeds were 

found to be organoleptically acceptable by the panel of judges. No bitter after 

taste was sensed in variant -2 in all recipes in which processed garden cress 

was used whereas for variant-1 recipes had bitter after taste in which un-

processed garden cress seeds were used.  

 All the developed iron rich recipes viz. ladoo, mathri, shakkarpare and biscuit 

had mean sensory scores of 7.55 (like moderately), 7.44 (like moderately), 

6.59 (like slightly) and 6.78 (like slightly), respectively. Among various 

developed recipes, variant-2 of ladoo and mathri was highly acceptable. 

Section-III (Impact evaluation –pre and post intervention) 

 The mean scores obtained in pre- test for knowledge, practice, attitude and 

overall impact on  adolescent girls group were 42.22±2.96, 46.11±3.76,  

69.67±2.60 and 52.67±2.17  per cent for control 33.33±2.43, 61.11±2.91, 

73.33±2.05 and 56.63± 1.60 for experimental group-I and 29.94±1.43, 

58.89±2.76 73.94±2.77 and 54.17±1.45 per cent  for group-II and 

corresponding mean scores in post-test were 59.83±2.28,  47.17±2.47,  

69.69±2.96 and 57.90.90±1.81 per cent for control, 84.17±1.76, 80.33±2.82, 

83.67±3.05 and 82.89±1.80 per cent for group-I and 88.50±1.95, 82.22±2.35, 

86.50±3.20, and 85.57±1.73 per cent for group-II respectively. 
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 Overall scenario of KAP test explained that most of the adolescent girls in 

group I and –II who had poor to good knowledge substantiated their 

information and shifted into the category of “very good”. So, the extent of 

improvement in mean scores of experimental group was higher than the 

control group indicating positive impact of intervention. 

 Physical fitness index score obtained during pre-test  by control group, group-I 

and  group –II was 41.27±1.34,  42.57±1.96 and 43.88±1.71 and 

corresponding mean  values in post-test as 41.93±1.44, 99.21±1.35 and 

95.51±1.07. Gain in capacity score after 4 months intervention was calculated 

as 0.66 in control group whereas in group-I and II, it was 56.64 and 51.63. 

Physical fitness rating explained that 96.66 and 30  per cent of subjects in 

group-I and II were  rated for poor fitness  and  3.33 and 20 per cent rated for 

fair fitness during pre intervention improved their fitness level to good and 

excellent fitness. There was a drastic positive shifting recorded for aerobic 

capacity that improved from poor to low average grade in pre-test to good and 

excellent category later after intervention. Only 6.66 per cent had excellent 

capacity after intervention in group-I. No such change occurred in adolescent 

girls of control group. 

 The mean initial level of hemoglobin in experimental group-I was 9.31±0.12 

g/dl which increase significantly (p≤0.05) to 11.44±0.12 g/dl. In group-II the 

initial value of  9.51±0.11 g/dl also increment significantly (P ≤ 0.05) 

10.97±0.16 g/dl at final level, whereas the mean initial level of hemoglobin 

increased non significantly from 9.35±0.11 to 9.84±0.20 g/dl in control group 

after 4 months of nutrition intervention. 

 After receiving intervention for a period of 120 days, in group-I, 13.33 per 

cent were not anemic at all while 76.66 fall into mild anemic category, only 10 

per cent did not show any improvement. Group-II respondents were imparted 

nutrition counseling only and 86.66 per cent remained in the same category of 

moderately anemic and 13.33 shifted to mild anemic category. 

 Nutrition intervention had positive impact on dietary habits. Significantly 

increase was observed after intervention in intake of cereals and millets, pulses 
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and milk and milk products in group-I and group-II. Other food groups like 

fruits and vegetables increased but non-significantly. Intake of sugars and oils 

decreased slightly from initial intake. No change in dietary pattern was 

observed in control group.  

 Nutrition intervention had also an impact on nutrient intake that increased 

significantly after intervention in group-I except fat and vitamin B1. In group-

II, energy, protein, calcium, iron and ascorbic acid intake increased 

significantly after intervention. No variation in intake of nutrients during pre 

and post intervention was observed in control. 

 Correlation coefficient of selected parameters showed a strong positive 

correlation between anthropometric measurements viz. height, weight, BMI, 

TSF with energy and protein.  Hemoglobin was also positively correlated with 

folic acid, ascorbic acid, food habits and iron supplements taken.  

Recommendations 

 Garden cress seeds contain certain anti nutrients which imparts a peppery taste 

and flavor and therefore a bitter and hot mouth feel. Hence, these seeds needs 

to be treated (soaking for 3 hrs, drying at 60°Cand roasting) to reduce these 

components and enhances its acceptability for their incorporation in developed 

products.   

 Variant-2 recipe of  ladoo and mathri  that contained processed garden cress 

as major iron rich source was highly acceptable. Both these recipes i.e. 20 g 

preparation of ladoo and mathri  provided 100 per cent RDA for iron and 

therefore can be included in the diet of anemic individuals to cure nutritional 

anemia. 

 Garden cress is rich source of iron. Processing of seeds had significant effect 

on analyzed parameters viz.  total iron, ionisable and soluble iron as well as 

per cent bioavailability of iron enhanced after the treatment. 

 Positive impact of diet and nutrition intervention was observed on KAP 

scores, physical fitness index, diet and nutrient intake as well as haemoglobin 

levels of the adolescent girls. Majority of moderately anemic girls that 
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received dietary intervention as well as nutrition counselling shifted to mild 

anemic zone and also had normal haemoglobin at post intervention. Hence, 

this strongly support the impact of diet and nutrition intervention on 

eradicating anemia in adolescent girls. 
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APPENDICES 

 

Appendix-I  

 
Questionnaire cum Interview Schedule for Adolescent Girls (12-18 years) 

 

Questionnaire No._____________    Block_________________ 

 

Date_______________________    Village________________ 

 

I.  General and Socio Economic Information 

 

1.  Name of the respondent_________________________________________ 

2.  Age (yrs.) __________________  

 12-14__________________ 

 15-16__________________ 

 17-18__________________ 

3.  Date of Birth________________ 

4.  Name of School___________________________________ Class______________ 

5.  Address ____________________________________________________ 

___________________________________________________________ 

Contact No. : ______________________ 

6.  Family Type:  Joint/ Nuclear/Extended  

 Size of Family_________________                          

 Ordinal position of the subject in the family____________________ 

 No. of siblings____________________________ 

7.  Religion- Hindu/ Sikh/ Christian/ Muslim/ Other 

8.   Community- General/ OBC/ ST/ SC  

9.  Name, occupation and education of Parents- 

 Father________________________________________________ 

Occupation- Farmer/ Artisan/ Service/ Business/ Labourer/ Any other  

Education- Illiterate/ Below matric/ Matric/ Senior Secondary/ Graduate/ Post 

Graduate/ Technical diploma 

 Mother_____________________________________________ 

     Occupation- Housewife/ Service/ Business/ Labourer/ Any other 

      Education- Illiterate/ Below matric/ Matric/ Senior Secondary/ Graduate/ Post    

      Graduate/ Technical diploma 

10.  Pattern of land holding- No land/ Owned/ Rented in/ Rented out 

 If land is owned/ rented in, answer these- 

a) Size of land holding- __________________________  

b) Types of agriculture crops grown- 

S. No Rabi crops Yes/No S. No Kharif crops Yes/No 

1.  Wheat  1. Paddy  

2.  Oil seeds  2. Maize  

3.  Potato  3. Soybean  

4.  Fodder crops  4. Fodder crops  

5.  Vegetables (winter)  5. Vegetables (summer)  

6.  Any other  6. Any other  

7.    7.   
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c) Types of horticulture crops grown- 

S. No Crops Yes/No S. No Crops Yes/No 

1. Mango  9. Loquat  

2. Litchi  10. Any other  

3. Guava  11.   

4. Peach  12.   

5. Citrus  13.   

6. Papaya  14.   

7. Sand pear  15.   

8. Plum  16.   

 

d) Produce from land- Marketed/ Self-sufficient/ In-sufficient 

11.       Rearing of animals- 

a)  Milch animals- Yes/ No 

Particulars Numbers Yield 

per day   

Amount used  for 

on consumption 

Amount 

for Sale 

Monthly Income 

 (if any) Desi Hybrid 

Cow       

Buffalo       

Goat       

Any other       

 

b)        Other domestic animals- Yes/ No 

Particulars Numbers Purpose Amount used  

for  consumption 

 (with frequency) 

Monthly Income 

 (if any) Desi Hybrid Domestication Selling 

Sheep       

Pig       

Poultry       

Any other       

12.  Monthly income of family_____________________ Rs/month  

13.  House- Rented/ Owned 

a) Type of house-   Kuccha/ Semi-Pucca/ Pucca 

14.  Source of drinking water- Tap water/ Hand pump/ Bouri/ Well/ Any other 

 

II.  Dietary Information  

1.  Are you 

Vegetarian 

Non-vegetarian 

Ovatarian 

If non vegetarian, which type of non vegetarian foods are usually consumed by you 

Chicken  

Mutton  

Fish  

Pork 

Any other 

2.  How often do you take non vegetarian foods or egg? 

Daily 

On alternate day 

Once a week 

Once in fortnight 

Once a month 

Occasionally(specify) 
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3.  Do you eat? 

Breakfast 

Mid morning  

Lunch 

Tea time  

Dinner 

After dinner 

4. You eat 

Whenever you want 

At meal times 

When you have nothing to do 

5. What is your general mode of taking meals? 

Frequent small meals 

Few heavy meals 

6.   Which meal is skipped generally? 

Breakfast 

Lunch 

Dinner 

7.  Do you bring your lunch from home?     Yes /No  

If no, from where you get lunch 

Mid-day meal 

School canteen 

From vendors 

You skip lunch 

8.  Do you keep fast?       Yes/ No 

If yes, then how many times 

Once a week 

Twice a week 

Once in a fortnight 

Once in a month 

Once in a year 

9. How many times do you take food outside home? 

Daily 

On alternate day 

Once a week 

Once in fortnight 

Once a month 

Occasionally 

Never 

10.  Your desire to eat fast food in day 

Never 

Once 

Twice 

All time 

11.  Which type of food do you prefer with the influence of your peer? 

Fried  

Boiled 

Baked 

All above 

Any Other 

12.  What fast food do you eat?        

Food Daily Alternately Weekly Never 

Chips/ Kurkure     

Samosa     
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Pakora/ Bread Pakora     

Momos     

Burger/ Tikki     

Pasta/Noodles     

Patties     

Biscuits/ Cake/ Pastry     

Sandwich     

Any other     

 

13.  Do you consume beverage?       

 Yes/No 

If yes, what kind of beverages you take? 

Beverage Daily Alternately Weekly Never 

Coffee/ Tea      

Cold drink     

Juice     

Milk     

Lassi     

Any other     

 

14.  Which fuel generally used for cooking in your home? 

Chulha (wood stove) 

Kerosene stove 

 LPG  

Induction cooking 

Mixed mode- Chulha (wood stove)/ Kerosene stove/ LPG/ Induction cooking 

Any other mode 

15.  What is the general/ common mode of cooking food at home? 

Pressure cooking 

Stewing/Simmering 

Open pan cooking 

Boiling 

Baking/ Roasting/ Grilling 

Frying 

Solar cooking 

16.  Which metal utensils are generally used for cooking? 

Stainless Steel 

Aluminum 

Iron 

Brass 

Copper/ Bronze 

Any other 
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III.  Food Frequency Table 

 
Food stuffs Daily Weekly Monthly 

Once 

a 

day 

Twice 

a 

day 

Thrice a 

day 

Once 

a 

week 

Twice 

a 

week 

Thrice a 

week 

Once 

a month 

Twice 

a month 

Thrice a 

month 

1. Cereals 

Winter(Oct.-March) 

Wheat          

Rice          

Maize          

Any other          

Summer (April-Sept.) 

Wheat          

Rice          

Maize          

Any other          

2. Pulses (whole/split) 

Bengal gram          

Black gram          

Green gram          

Red gram          

Rajmah          

Lentil          

Soybean          

Any other          

Pulses(sprouted) 

Bengal gram          

Green gram          

Any other          

Pulses (roasted) 

Bengal gram          

Any other          

3. a) Green leafy vegetables  

Winter(Oct.-March)     

Spinach          

Fenugreek 

leaves 

         

Mustard leaves          

Bathua          

Radish leaves          

Coriander          

Cauliflower 

leaves 

         

Cabbage          

Any other          

Summer (April-Sept.) 

Spinach          

Colocasia 

leaves 

         

Coriander          

Amaranth          

Any other          

3.  b) Other Vegetables 

Winter(Oct.-March) 

Potato          

Cauliflower          

Radish          

Carrot          

Any Other 
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Summer (April-Sept.) 

Bitter gourd          

Bottle gourd          

Pumpkin          

Beans          

Any Other          

4. Fruits 

Winter(Oct.-March) 

Apple          

Banana          

Peach          

Guava          

Amla          

Pear          

Lemon          

Orange          

Papaya          

Grapes          

Mango          

Sugarcane          

Any other          

Summer (April-Sept) 

Apple          

Banana          

Peach          

Guava          

Amla          

Pear          

Lemon          

Orange          

Papaya          

Grapes          

Mango          

Sugarcane          

Any other          

5. Milk and milk products 

Milk          

Curd          

Cheese          

Any other          

6. Animal Foods 

Egg          

Chicken          

Fish          

Mutton          

Any other          

7. Nuts & oilseeds 

Groundnuts          

Sesame          

Almonds          

Coconut          

Any other          

8. Jaggery and 

Sugar 
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IV. Food and Nutrient intake for three consecutive days (24 hours dietary recall method) 

Meal Menu Quantity 

cup/spoon 

Ingredients Amount 

ml/g 

Day I 

Early 

Morning 

    

Breakfast     

Midmorning     

Lunch     

Evening tea     

Dinner     

After dinner     

Day II 

Early Morning     

Breakfast     

Mid morning     

Lunch     

Evening tea     

Dinner     

After dinner     

Day III 

Early Morning     

Breakfast     

Mid morning     

Lunch     

Evening tea     

Dinner     

After dinner     

 

V.  Analysis of 24-Hour Dietary Recall Data 

 

Day Nutrient Intake Per Day  

Energy 

(Kcal) 

Protein 

 (g) 

Fat  

(g) 

Carbohydrate (g) Iron  

(mg) 

I      

II      

III      

Mean daily nutrient 

intake 

     

 

Day Nutrient Intake Per Day  

Vitamin C 

(mg) 

Folic acid 

(µg) 

Vitamin 

B12 

(µg) 

Vitamin A 

(µg) 

Pyridoxine 

(mg) 

I      

II      

III      

Mean daily nutrient 

intake 

     

 

VI.  Anthropometric Assessment 

 

Height (cm)___________________________________ 

Weight (kg)___________________________________ 

Triceps Skinfold Thickness (mm)__________________ 
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VII.  Biochemical Assessment 

 

Hemoglobin level ___________________________________g/dl 

 

VIII.  Assessment of Nutritional Deficiencies (Clinical Assessment) 

 

1.      General Appearance 

 Endomorphic 

 Mesomorphic 

 Ectomorphic 

2.  Protein Calorie Malnutrition 

 Diminished subcutaneous fat 

 Muscle wasting 

 Oedema in ankles 

 Hair (Dyspigmentation, Easy pluckability, Thin sparse) 

 Diffuse pigmentation of the skin 

 Moon face 

 Flaky-paint dermatosis 

3.  Vitamin A deficiency 

 Night blindness 

 Conjunctival xerosis 

 Keratomalacia 

 Xerosis of skin 

 Follicular hyperkeratosis type-I 

4.  Vitamin D deficiency 

Frontal or parietal bossing 

Knock knees or bow legs 

5. Thiamine deficiency 

Oedema 

Loss of ankle & knee jerks 

Calf-muscle tenderness 

6.  Riboflavin deficiency 

Angular stomatitis 

Angular scars 

Cheilosis 

Magenta tongue 

7.  Niacin deficiency 

Scarlet & raw tongue 

Atropic lingual papillae 

Tongue fissuring 

8.  Vitamin C deficiency 

Spongy & bleeding gums 

Tender bone 

Easy fatigue and listlessness 

9.  Iron deficiency 

Breathlessness on slight exertion 

Pale conjunctiva 

Paleness of skin 

Paleness and smoothness of tongue/ Burning tongue 

Spoon shaped nails 

Feeling of lethargy/ Fatigue 

Weakness/ Dizziness 

Lack of concentration/ memory problems 

Disrupted sleep 

Tachycardia 
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Decrease physical activity 

Poor physical development  

Cold hand and feet 

Oedema of feet 

Loss of appetite 

Irritable and restless 

Headache 

Decreased exercise tolerance 

Increased incidence of infections 

Angular cheilosis 

Sudden fainting 

Glossitis 

Hair loss  

10.  Iodine deficiency 

Thyroid enlargement 

Feeling of lethargy  

Poor cognitive and mental development  

 

IX.  Activity Pattern 

 

1. In the morning do you go for-  

Activity Daily Alternatively Weekly Fortnightly Rarely 

Walking      

Cycling      

Skating      

Yoga/ Gym      

Nothing      

Any other (Specify)      

2. How much time do you spend for doing exercise?  

Nil      

<10min.      

10-15 min.      

15-30 min.      

30-45 min.      

45-60 min.      

>1hr.      

3. How do you go to school? 

Walking      

Bus      

Cycle      

Scooter      

Dropped by parents      

4. How much time do you spend on media? 

TV      

Radio      

Newspaper      

Magazine      

Computer/ internet      

Mobile      

Any other (Specify)      

Total      

 

X.  General Health Record 

 

1.  Do you have family history of any metabolic disease?   Yes /No 
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A)  If yes, specify, 

Diabetes 

Chronic heart disease 

Obesity 

Any other 

B)  If yes, specify relationship with 

Mother 

Father 

Sister 

Brother 

Any other 

2.  Do you have family history of any deficiency disease?    Yes/ No 

A)  If yes, specify, 

Anemia 

Iodine deficiency 

PEM 

Osteoporosis 

Any other 

B)  If yes, specify relationship with 

Mother 

Father 

Sister 

Brother 

Any other 

3.  How often did you fall ill during last one year? 

Sr. No Illness Frequency of illness 

(Last one year) 

1.  Fever  

2.  Cold/ Respiratory disorders  

3.  Diarrhea/ Stomach infection/ Nausea/ Vomiting  

4.  Headache/ Body ache  

5.  Tiredness  

6.  Loss of Appetite and lethargy  

7.  Any other ailment  

 

4. Do you take any medicine?       Yes/ No 

If yes, for what ailment_________________________ 

 

XI.  Supplementation 

 

1.      Have you ever received or receiving medicinal iron-folic acid supplementation?     

                                                                                                                          Yes/No 

If yes, in what form-      Tablet/syrup 

Composition_____________________________________________ 

How many days__________________________________________ 

How often do take them? Daily/ Weekly/ Monthly 

2.  Where did you take iron supplement? 

Anganwadi (Kishori Shakti Yojna) 

School(Weekly Iron and Folic acid Supplementation) 

Primary health centre 

Any other 

3.     Have you ever received deworming medicine?     Yes/No 

If yes, How many times in a year and what interval? 

Time_________________________ Interval_____________________ 

4.  Have you ever received medicines other than iron supplementation?   Yes/No 
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If yes, in what form   Tablets/syrups    

Name of Ailment___________________________________________ 

Supplement names__________________________________________ 

Composition_______________________________________________ 

How many days___________________________________________ 

 

XII.  Menstrual History 

 

1.   Do you have menstrual cycle setup?      Yes/ No 

       If yes, answer these,  

2.  Age of Menarche __________________  

 

3.  Your menstrual cycle - Regular / Irregular 

 If irregular, how many days +______days/ -_______days  

 

4. Duration of your menstrual cycle: _______________days (>28days/ <28days) 

 

5.  Premenstrual Syndrome- Vomiting / Nausea / Abdominal Pain / Backache 

 

6.  Do you feel stress/ anxiety during your periods?     Yes/No 

 

7.  Duration of Blood Flow: ___________days  

 

8.  Menstrual flow is normal / above normal / below normal 

 

9.  Did you check your Hb in last 6 months?      Yes/No 

If yes, value of Hb__________________________ 

 

XIII.  Academic, Cultural, Social and Sport Participation 

 

1.  Percentage obtained in the previous three classes / aggregate marks by the end of academic 

session 

Academic Session Class Percentage of Marks 

   

   

   

If failure in any class, specify reasons 

Illness 

Family issues 

Personal reasons 

Any other 

2.  How many hours do you study at home? __________________ 

3.  Do you participate in extracurricular activity in your school?  Yes/ No 

If yes, specify 

Cultural activity 

Sports 

Physical activity 

Any other 

4.  Do you have any achievement/ award?      Yes/No 

If yes, specify 

Academic 

Culture 

Physical/Sports 

Any other 

5.  If yes, specify position __________________ 

6.  Do you like to make friends?       Yes/ No 

7.  Do you play with friends?        Yes/ No 
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If yes when 

Daily 

Weekly 

Monthly 

Occasionally 

XIV.  Mass Media Exposure 

1.  Source of mass media available to you- 

Print Media- Newspaper/ magazines/ books/ any other 

Electronic Media- Radio/ TV/ computer/ any other 

2.  Which mode of media do you prefer? 

Print media 

Electronic media 

Both 

3.  In which language you like to read the printed media? 

Hindi 

English 

Any other 

4.  What type of material do you like in above mentioned media? 

Literary 

Scientific 

Entertainer 

Health related 

Any other 

XV.  Knowledge Regarding Anemia 

1.   Have you ever heard of the problem of anemia before?     Yes/ No 

2.  Do you get/ come across any information on iron deficiency anemia?   Yes/ No 

If yes, what is the source of information? 

 Friends 

 Family members 

 School 

 Medical worker 

 TV 

 Newspaper/ magazine 

 Radio 

 Leaflet/ posters 

 Other 

3.  Are health programmes organized in your school?     Yes/ No 

If yes, specify the theme of programmes organized recently 

_______________________________________________________________ 

4.  Is there any topic related to anemia in your study books?    Yes /No 

If yes, what do you understand from that topic? 

5.  Have you read any topic on “Importance of green leafy vegetables in our diet” in study 

books/ newspaper/ magazine?       Yes/No 

If yes, what do you understand from that topic? 

6.  Do you know foods which contain good amount of iron?    Yes/No 

If yes, Specify foods 

7.  Do you know about citrus fruits?       Yes/No 

If yes, which vitamin is present in citrus fruit? 

8.  Do you know absorption of iron in diet is enhanced by vitamin C?   Yes /No 

9.  Do you consume tea/ coffee after meals?      Yes /No 

10.  Do you know tea and coffee should not be taken with meal?    Yes/No 

If yes, what could be the reasons? 

11.  Do you frequently suffer from worm problem?     Yes/ No 

12.  Do you think females are more vulnerable to anemia as compared to males? Yes/No 

If yes, what could be the reasons? 

13.  Do you take interest in studies?       Yes/No 
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14.  Do you face problem in understanding the lecture when delivered by teacher in class room? 

         Yes/No  

If yes, how do you mange to understand that lecture? 

Do at home thyself  

By parents help 

By peers help 

Ask  the teacher again 

Ignore 

15.  Do you know that lack of concentration/ interest in study is sign of anemia?    Yes/ No 

16.  Do you feel tired quickly after playing or doing some work?           Yes/ No 

If yes, duration___________________________________________ 

__________________________________________________ 

 __________________________________________________ 

17.  Are you aware that frequent fatigue and breathlessness are symptoms of anemia?         

         Yes/No                                                                                                                                               

18.  Do you know other prominent symptoms of anemia?                 Yes/No       

If yes, specify – 

19. Do you know anemia can be prevented?                  Yes/No           

If yes, what are the anemia prevention measures? 

20.  Do you know weekly iron and folic acid supplements are given to you for the prevention of 

anemia?               Yes/No                               

If yes, what is the dosage given- 

And when- 

21.  Do you know some schemes/ agencies launched by Government of India for control of 

anemia?          Yes/No 

If yes, what are these? 

 

 

Appendix-II  
 

CONSENT FORM FOR PARENT TO PARTICIPATE IN RESEARCH STUDY 

Mr/Ms_________________________________________________ 

I request you to enroll your daughter in research study entitled, “Impact of dietary intervention on 

nutritional status of anemic adolescent girls of Kangra district (H.P.)” conducted by Ms. Preeti 

Choudhary, research scholar under the guidance of Dr. (Ms) Radhna Gupta, Associate Professor, Dept 

of Food Science, Nutrition and Technology College of Home Science, CSKHPKV, Palampur. 

 I request you to allow your daughter to participate in the study. This study will help to 

understand the causes and problems due to anemia in young girls. During the study, she will be asked 

some questions about the anemia and her hemoglobin level will be also be measured with the help of 

trained medical staff. If she is found to be moderately anemic,she may be allowed for dietary 

intervention programme scheduled for a period of  three months. 

Particulars Name Signature\Thumb print 

Participants    

Parent‟s/ Guardians    

Investigator‟s    
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Appendix-III 
Permission letter to school Principal for conduct study 

To 

 _____________________________ 

 _____________________________ 

Subject: Request for permission to conduct part of research study in your school 

Respected sir, 

 I would like to inform you that I am Ms. Preeti Choudhary, student of  2
nd

 Year Ph.D 

programme, Department of  Food Science, Nutrition and Technology, College of Home Science, 

CSKHPKV, Palampur. Sir, my research study is on, “Impact of dietary intervention on nutritional 

status of anemic adolescent girls of Kangra district (H.P.)”  The main objective in the research 

study is to examine the prevalence of iron deficiency anemia in selected adolescent girls and to study 

the impact of nutritional intervention on health and nutritional status of anemic respondents. This 

research project will be conducted under the guidance of Dr. (Ms) Radhna Gupta, Associate professor, 

Deptt. of Food Science, Nutrition and Technology, College of Home Science, CSKHPKV, Palampur. 

Prior to undertake the study, I need your consent to approach the adolescent girls (12-18 

years) of your school to take part in the study. 

 I assure you Sir, that I will make every effort to ensure that the research study does not disrupt 

the working environment or student's lectures in any way and any data collected will remain 

confidential. I have gained approval for the study from the Dean, Post Graduate Studies, CSKHPKV, 

Palampur. I hope this program will be of great benefit to everyone involved. 

 Thank you for your time and consideration in this matter.  

         Yours Sincerely, 

           

         Preeti Choudhary 

     Ph.D. (Food Science and Nutrition) 

                               Deptt. of Food Science, Nutrition & Technology 

                                       COHS, CSKHPKV, Palampur  
 

Appendix-IV  

Evaluation Card for Hedonic Rating Test for Food Products 

Name: _________________ 

Product: _______________                                                           Dated: _____________ 

 

Please evaluate the food samples presented to you and check how much you like or dislike each one for 

a particular attribute. Use the point that best describe your feeling about the sample. Please give reason 

for your attitude. An honest expression of your personal feeling will help us in assessing the 

organoleptic acceptability of samples presented to you for evaluation: 

 

Sample code Colour Flavour Texture/consistency Overall 

acceptability 

Remarks, if 

any 

      

      

      

      

      

 

Signature: ______________ 
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Expression Points to be assigned 

Liked extremely 9 

Liked very much 8 

Liked moderately 7 

Liked slightly 6 

Neither liked or disliked 5 

Disliked slightly 4 

Disliked moderately 3 

Disliked very much 2 

Disliked extremely 1 

 

 

Appendix-V  
Block  

Name________________________________ Class________________ 

 

Name of school___________________________ Section______________ 

Group 

No. 

 

Name of village___________________________ Date________________ 

 

 

Father’s Name___________________________ Age_________________ 

Inventory Schedule for Assessment of Nutritional Knowledge 

 

Note: Tick only one answer of once. Do not over cut. 

Sr.No 
(I) Practice Test 

 
gk¡   ugha 

1.  D;k vki lfCt;ksa dks dkVus ls igys /kksrs gSaS\   

2.  D;k vki vkaoyk] ve#n] uhcw vkSj larjk [kkus ds lkFk ysrs 
gks\ 

  

3.  D;k vki [kkuk yksgs ds crZuksa es idkrs gSa \   

4.  D;k vki gjh iÙkssnkj lfCt;ka tSls pkSykbZ] ikyd] ljlks 
bR;kfn [kkrs gSa\ 

  

5.  D;k vki [kkuk [kkus ds lkFk ;k ckn es pk;@dkWQh ihrs gSaS\   

6.  D;k vki feV̀h ;k pkWd [kkrs gSa\   

7.  D;k vki isV ds dhMsekjus dh nokbZ ysrs gks\   

8.  fcuk pIiys ;k tqrs ds [ksrks eas ;k ?kj eas dke djuk  ialn 
djrs gSa\ 

  

9.  fcuk gkFk /kks, vDlj [kkuk [kk ysrs gSa\   

10.  D;k vki lky es de ls de ,d ckj [kwu dh tkap djokrs 
gks\ 

  

11.  D;k vki lykn ds lkFk uhcw dk jl ç;ksx es ysrs gSaS\   

12.  D;k vki Qy lfCt;ks dks fcuk /kks, [kkuk ilUn djrs gSa\   

13.  D;k vki ekfld /kZe esa  jkst ukgrs gks\@ D;k vki jkst 
ukgrs gks\ 

  

14.  D;k vki ges'kk  lkQ #eky vius ikl j[krs gks\@D;k vki 
ekfld nje ds nkSjku 2&3 ckj LoN uSifdu cnyrs gSa\ 

  

15.  D;k vki vius vna#uh  oLé jkst cnyrs gSa\   
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Sr. No II   Attitude  Test lger  vlger 
irk 
ugha   

1.  
larqfyr Hkkstu vPNh  lsgr ds fy, t#jh 
gSA 

   

2.  Gjh iÙkssnkj lafCt;k gesa jkst [kkuh pkgh,A    

3.  ekalkgkjh Hkkstu çksVhu dk vPNk  L=ksr gS    

4.  
vuheh;k lh/kk gekjs dk;Z djus dh {kerk 
ij izHkko Mkyrk gSA 

   

5.  
esFkh] ikyd] pkSykbZ vkfn lfCt;ka 'kjhj dks 
vko;d rRo nsrh gSA 

   

6.  
Hkkstu  djrs le; pk;@dkWQh lkFk es ihuh 
pkfg,A 

   

7.  
yksgs ds crZu es [kkuk cukus ls ykSg yoÆ 
dh ek=k c< tkrh gSA 

   

8.  ykSg rRo [kwu cukus ds fy, lgk;d gSA    

9.  
fd'kksjh yMfd;ksa dks larqfyr vkgkj dh 
vko'k;drk ugha gksrh gSA 

   

10.  
vk;Wju ,oe Qksfyd ,flM dh deh ls 
vuhfe;k gks tkrk gSA 

   

11.  
vxj Hkkstu dks <d dj ugha idk;k tk, rks 
mlds iks"kd rRokas dks dksbZ gkfu ugha gksrh 
gSA 

   

12.  
ekalkgkj Hkkstu esa ykSg yo.k  dk lols 
vf/kd vo'kks"k.k gksrk gSA 

   

13.  
i;kZIr ek=k es Hkkstu [kkus ls vuhfe;k ls 
cp ldrs gSA 

   

14.  
isV ds dhड़ s  ekjus dh nokbZ le;& le; ij 
ysuk vko'k;d gSA 

   

15.  
vuhfe;k nwj djus ds fy, vk;ju dh 
xksfy;ksa dk iwjk dkslZ djuk  vko'k;d gSA 

   

 

III)   Knowledge Test: 

 
1- larqfyr Hkkstu esa iks"kd rRoksa dh ek++++++ ++=k fdruh gksrh gS\   
 d½de    [k½T;knk 
 x½i;kZir   ?k½gksrh ugha 
2- buesa ls dkSu&lk iks"kd rRo gS tks 'kjhj dh o`f} vkSj fodkl djrk gSS \ 
 d½dkcksZgkbMszzzV™   [k½ izksaVhu  
      x½ olk   ?k½ foVkfeu 
3- Qyksa vkSj lfCt;ks esa dkSu ls iks"kd rRo Hkjiqj gksrsa@gksrk gS \ 
 d½½izksVhu    [k½ yoÆ vkSj foVkfeu  
 x½ olk   ?k½ dkcksZgkbMszzzV™ 
4- ,™slk dkSu&lk feujy gS tks [kwu esa fgeksXyksfou fuekZÆ djus ds fy, 

vkoÓ;d gS \ 
d½dSfY'k;e   [k½ QksLQksjl 
x½ yksgk   ?k½ vk;ksMhu 

5- foVkfeu lh Hkjiwj ek++++++++=k es fdleas ik;k tkrk gS \ 
 d½ iihrk    [k½ lsc ¼ 
     x½ vakoyk ¼   ?k½ dsyk 
6- ,slh chekjh dk uke crk,]tks foVkfeu^, •dh deh ds dkjÆ gksrh gS\ 
 d½ xWbVj ¼   [k½ vuhfe;k ¼ 
     x½vU/kkiu ¼   ?k½  eksVkik  
7- 'kjhj es [kwu dh deh ls gksus okyh n'kk dks D;k dgrs gS \ 
 d½ VkbQkbM   ¼    [k½ vuhfe;k 
 ¼   x½?ksa?kk  ¼       ?k½ jDopki   
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8- vuhfe;k ds 'kjhj esa D;k fpUg vkSj y{k.k gSa \ 
 d½ Fkdku@lk¡l Qwyuk  [k½ydok  
      x½dq"B jksx        ?k½ xwaxkiu o cgjkiu 
9- ykSg yo.k ds mre vo'kks"kÆ  ds fy, Hkkstu ds lkFk fuEu inkFkZ dk losu 

ugha djuk pkfg, \    
 d½ xUus dk jl   ¼  [k½ f'kdath ¼ 
     x½Qyks dk jl        ?k½ pk; o dkWQh   
10- fuEu HkksT;  inkFkksZ es ls dkSu vk;zju dk vPNk  L=ksr gS \ 
 d½gjh irsnkj lfCt;ka ¼ [k½?kh@rsy  ¼ 
     x½phuh@ehBh  oLrq, ¼ ?k½ nw/k@ngh ls cus inkFkZ 
11- vuhfe;k ls  fL=;kas esa D;k ifj.kke fudyrs  gS \ 

 d½ xHkZikr ;k tPpk क़h  èRय़ [k½  LoLFk  tPpk o cPpk   
   ¼x½?ksa?kk jksx  ¼             ?k½  vU/kkiu 
12- vuhfe;k dh jksdFkke djus ds fy, ljdkj }kjk nh tkus okyh bueas ls d©u 

lh lgk;rk gS \  
d½ lfCt;k nsuk            [k½ pkoy nsuk   

     x½ fygs rRc dh xksfy;k nsuk ¼?k½ xsgwa nsuk 
13- [kkuk idkus dh lcls vf/kd vPNh fof/k dkSu&lh gS \ 
 d½mckyuk    ¼ [k½ izs'kj dqdj esa idkuk  
 ¼   x½ ryuk      ¼?k½ Hkwuuk\ 
14- [kehjhdj.k o vadqjhdj.k djus ls dkSu ls foVkehu Hkkstu esa c<rs gS\ 
 d½foVkehu ,        [k½foVkehu lh o ch 
¼   x½foVkehu Mh  ¼    ?k½foVkehu ds 
15- dkSu lk iksld rRc vf/kd idkus rFkk ids gq; Hkkstu d ikuh fudky nsus 

ls uLV gksrk gS\ 
 d½  olk ¼   [k½ foVkfeu ch ¼ 
      x½çksVhu       ?k½dkcksZgkbMszzzV™ 
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Appendix-VI 

(i) POWER POINT PRESENTATIONS 
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Category Age (Years) RDA- Iron mg/day

Infant 0.5 0.46 g/kg/d

0.5-1 05

Children 1-3 09

4-6 13

7-10 16

Males 10-12 21

13-15 32

16-17 28

>17 17 

Females 10-12 27

13-15 27

16-17 26

>17 21 

Pregnant 35

Lactating 1st -6 months 25

2nd -6 months 25
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 Hkkstu cukrs le; mldh ikSf"Vdrk fVdk;s j[kuk Hkh ,d 
dyk gSA vkgkj ls ikSf"Vd rRoksa dh çkfIr ges rHkh gksxh
tc mles ikSf"Vdrk cjdjkj gksxhA vKkurk o ykijokgh
ds dkj.k ge Hkkstu ds ikSf"Vd rRoksa dks u"V dj nsrs gSA
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                                                                  
                      

                                                                      
                                            Vitamin C   E           
            

                                                                     
                                                              
                                                                   

                          
                                                                

                                 
                                                              

                                                                   
                                 

                                                                   
                

1- idkuk %&
 [kkuk <d dj idk,Wa rkfd iks"kd rRoksa

dh {kfr u gksA blls Lokn Hkh cuk jgrk

gSA

 gykus vkSj Nkuus dh çfØ;k T;knk yEcs

le; rd tkjh u j[ksa D;ksfd [kkus es

gok Hkh lfEefyr gks tkrh gS ftldh

otg ls foVkfeu lh u"V gks tkrh gSA

 [kkus dks rc rd idkuk pkfg, tc rd

og vPNh rjg ls id u tk, D;ksfd rHkh

mlesa Lokn vk,xk vkSj og vklkuh ls

ip tk,xk A iks"kd rRoksa dks cpkus ds

fy, [kkus dks T;knk nsj rd idkuk ugha

pkfg,AlfCt;ka idkus ds ckn pednkj jax

dh ,ao djkjh gksuh pkfg,A

 [kkus dks çs'kj dqdj esa idkuk pkfg,

rkfd le;] mtkZ ,ao iks"kd rRo cps

jgsaA

2- lfCt;ka ,ao Qy %&
 lfCt;ksa dks

idkus ls dqN gh le; iwoZ dkVsa

rkfd mlesa ekStwn foVkfeUl dh {kfr

u gksA

 lfCt;ka dkVus ls iwoZ t:j /kks,aA

dkVus ds ckn lfCt;ksa dks vf/kd

le; rd u /kks,a D;ksafd blls ikuh

es ?kqyu’khy iks’kd rRo u’V gks

tkrs gSaA

 lfCt;ksa dks tgk rd lEHko gks fcuk

fNys bLreky djuk pkfg, ;k fQj

fNyds fd iryh ijr gh fudkyuh

pkfg, D;ksafd fNyds es dbZ iks’d

rRo ekStwn gksrs gSaA

 [kkus ls Bhd igys lfCt;ksa dks

idkuk pkfg,A

lfCt;ka ,oa Qy %&

 ekSle ds vuqlkj feyus okys Qy

,oa lfCt;ka bLrseky djuh pkfg,A

 Qy ,oa lfCt;ksa dks cMs Hkkxks esa

dkVas rkfd muds mij ds ry dk {ks= 

de gks tk, vkSj os gok ,oa ikuh

ds lEidZ esa de vk,aWA

 lfCt;ks dks moyrs ikuh esa de 

idk,a rkfd mudk jax Lokn ,oa

iks"kd rRo cpk jgsA

 lykn dks [kkus ls FkksMh nsj iwoZ gh

dkVsa A

 igys ls dVh lfCt;ksa dk bLrseky

u djsaA

3- rsy%& 
 LoLF;o/kZd rsy dk iz;ksx djsa tSls lks;kchu ,oa

ljlksaA

Å"ek jks/kd rsy dk iz;ksx djsa tSls ljlks dk rsyA

 Bksl olk dh txg rsy dk iz;ksx djsa rkfd ’kjhj

dk dksysLV~kWy de jgsA

dbZ izdkj ds rsy ;k fQj vyx le; ij vyx

rsy dk bLrseky djas rkfd lkjs t:jh QSVh ,flM

izkIr gks ldsa A

vPNs rsyksa dh txg lLrs rsyksa dk iz;ksx u djsa tSls

fd eD[ku dh txg ektZjhu o ?kh dh txg

ouLifrA

4- Hkkstu dk cpk Hkkx %& 
 xsgw¡ ds Hkwls dks u Qsadsa D;¨fd mles foVkfeu ch ,oa js’kk gksrk

gSA

 og ikuh ftlesa nkyas fHkxk,a mls QSad nsa D;ksfd mlls dbZ ,saVh

U;wfV̀;UVzz~l tSls QkbZVsV~l u"V gks tkrs gSaA

 og ikuh ftlesa [kkus dks idk;k gS mls u QsadsaA
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5- vEyh; Hkkstu dk iz;ksx%&

 uhacw] VekVj] 

fljdk ,oa ngh lykn esa mi;ksx djus ls foVkfeu lh dk cpko

gksrk gSA
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 vkgkj fo'ks"kKksa ds vuqlkj [kkuk idkrs oä ge
yksx ftruk /;ku Lokn ds fy, nsrs gSa mruk
mldh ikSf"Vdrk ij ughaA bu dkj.kksa ls gh ge
mi;ksxh fu;eksa dk ikyu u djds [kk| inkFkksaZ
ds 40 çfr'kr ikSf"Vd rRoksa dks u"V dj nsrs gSaA

                         
              
                                            

          
                                                  

                                                     
                                  

                                                  
                                            

                                                     
                                             -    
                      

                                                   
         

[kkuk idkuk D;ksa vko’;d gS \

 Hkkstu ds ikpu esa lkg;d gksrk gSA

 [kkus dks uje o pckus yk;d cukus ds

fy;sA

 iks"kd rRoksa dh miyC/krk c<kus ds fy;sA

 Hkkstu dks Lokfn"V cukus ds fy;sA

                     
 ok"ihdj.k Hkki esa idkuk%

ok"ihdj.k ds nkSjku [kk/k
inkFkZ ds ty lEidZ es u
vkus ls ty esa |qyu’khy
foVkfeu u"V ugha gksrsA

 çs'kj dqdj es idkuk %

bl fdz;k esa vf/kd mtkZ
ds dkj.k iks"kd rRoksa dks
gksus okyh gkfu de gksrh
gS D;ksfd idkus dk le;
de gks tkrk gSA

 csfdax@ranwj es idkuk

vou ds vanj [kkuk idkus ls de

olk dh t:jr gksrh

 feyk tqyk Hkkstu

vukt nw/k nky o esokas dks ,d

lkFk feykus ls izksfVu dh xq.koRrk

c<rh gS vkSj ’kjhj es mldk mi;ksx

HkyhHkkafr gks ikrk gSA

 fHkxksuk

nkyksa dks fHkxksdj mldk ikuh

fudkyus ;k vyx djus ls

gkfudkjd rRoksa tSls fd QkbVsV

ikuh ds lkFk feydj fudy tkrs

gSA
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 [kehjhdj.k %
[kehjhdj.k vk;ju o
ftad ds vo'kks"k.k dks
c<rk gS rFkk çksVhu dh
xq.koRrk ,oa ikpu c<rk
gS foVkfeu ch dh ek=k
rFkk lw{e thoh lqj{kk o
xq.koRrk dks c<krk gSA

•vadqj.k %

vadqj.k dh çfØ;k ls nkyksa
dh ikpu {kerk c<rh gS

gkfudkjd iks"kd rRo tks
feujy ds vo’kks’.k dks
ckf/kr djrs gS vadqj.k dh

izfdz;k es dqN gn rd u"V
gks tkrs gSa vadqj.k dh izfdz;k

ls HkksT; inkFkZ es foVkfeu
lh vkSj js’ks dh ek=k c<rh gS

xyr ikd fdz;k,a

 jks’kuh ds lEidZ es j[kuk %

jks’kuh ds lEiZd esa vkus ij
foVkfeu lh] ch foVkfeu
u"V gks tkrs gSaA

 ryuk %

ryus dh çfØ;k es [kk/k
inkFkZ vf/kd rsy lks[krs gSa
ftlls flQZ dSyksjh c<rh gS
vU; dksbZ iks"kd rRo ugh
feyrsA ryus fd çfØ;k ds
nkSjku dSalj mRiUu djus okys
jlk;uksa dk fuekZ.k gksrk gSA

             

            
               Balanced diet)                    -

                         (          ,      ,        ,

       ,          )                      
                                                   

             
                                                  

                -                                       
                                                     

                       

            
                                                   
                              -

                  9-13    -                                      
                                              

                 14-15    -                            -     
                                                           
                                                          
                        

                      16-19     -                          
                                                       
                                                 
             

                                   ?
 9    19           ,                          

       ,       ,                         
                                              
                                                  
              

   -                                         
                    ,                        
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1)      
                                               

                                          
                                  ,            
                                                  
                     

2)          (     )

           ,                       ,            
                                                
                                  ,          
                                      ,     ,      
    ,     ,                                  

Hkkstu cukus dh xyr fof/k;ka

 vf/kd xeZ djuk %
foVkfeu lh] ch foVkfeu u"V gks

tkrh gSaAvf/kd xeZ djus ls
çksVhu l[r o vipuh; gks

tkrs gSaA vR;f/kd xeZ djus ls
dSalj iSnk djus okys gkfudkjd

rRo mRiUu gksrs gSaA
 lfCt;ksa dks fHkxks ds j[kuk %
ikuh ls |qyus okys foVkfeu cg 

tkrs gSA

 gok esa [kqyk j[kuk %
dVs gq, Qy o lfCt;ksa dks gok
eas [kqyk Nks<us ls dVh gqbZ lrg
foVkfeu lh dk vakDlhdj.k gks
tkrk gS vkSj olk fcxM dj

cklh gks tkrh gSA

3)             

                        ,                     
                                                
                                             
                       ,                    
        

4)             

   -                                          
                                              
                             

         -                                      
                                              
                                              
                                        -
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10- 12   
(       )

1970 57 22 600 19 2400

13- 15   
(        

2060 65 22 600 27 2400

16- 18    
(        

2060 63 22 500 27 2400

                                           
                                          
                                             
                                             
                                          
                                           
              

gkFk dSls vkSj dc&dc /kksus pkfg;s

iz;kZIr lkcqu ;k rkth jk[k ls ikuh ls gkFkksa dks jxM+ dj /kksuk pkfg;sA

aaaaaa[kkus dh phtksa ds j[k&j[kko ds iwoZ gkFk /kksuk %&
•Û [kkuk cukus@idkus ls igys
•Û [kkuk ijkslus ls igys
•Û [kkuk [kkus ls igys
• cPpksa dks [kkuk f[kykus ls igys

ey Nwus ds ckn %&
•Û eyR;kxds ik[kkuk lkQ djus ds ckn
•Û cPps ds ey dks Qsdus ds ckn

ey ds j[k&j[kko ds ckn %&
•Û i'kqvksa ds ds ckn
•Û cPps ey dks lkQ djus ds ckn
•Û æO; ,oa Bksl xanxh dks lkQ djus ds ckn
Û fdlh Hkh izdkj dh lQkbZ djus ds ckn
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gesa vius uk[kwuksa dks lkekU; vodk'k ij dkVuk
pkfg;saA
nk¡rks dks fnu esa de ls de nks ckj lkQ djuk
pkfg;s&lqcg lksdj mBus ds ckn vkSj jkr dks lksus
ls igysA
Hkkstu djus ds ckn lkQ ikuh ls dqYyk djsaA
blds lkFk ge yksxksa dks jkst ugkuk Hkh pkfg;sA
vk¡[k] dku vkSj ukd dh lQkbZ viuh vka[kksa dks
gj jkst lkQ ikuh ls /kks,aA

 lfCt;ksa vkSj Qyksa dks vPNh rjg ls /kksdj bLrseky djuk
pkfg;sA

 crZuksa dks lkQ ikuh vkSj lkcqu@pwYgs dh rkth jk[k ls /kksuk
pkfg;sA

 ekl dks vPNs ls /kksdj vkSj idk dj gh [kkuk pkfg;sA
 nw/k dks vPNs ls ¼5 feuV½ mcky dj fi;saA
 [kkuk cukus ds vkl&ikl dh txg ges'kk lkQ j[ksaA
 [kkuk ges'kk <d dj tehu ds Lrj ls Åij j[kuk pkfg;sA
 ids gq;s [kkus dks T;knk fnuksa rd bLrseky ugha djuk pkfg;sA
 [kkuk ges'kk rktk vkSj xje djds [kkuk pkfg;sA

 gesa ikuh dks ges'kk lkQ txg ls Hkjuk
pkfg;sA

 ikuh ds crZu dks /kksdj ikuh Hkjuk pkfg, 
rFkk ?kj ykrs le; <d dj ykuk pkfg,A

 blds lkFk ?kj ij Hkh crZu dks ges'kk <d 
dj tehu ls Åij j[kuk pkfg,A

 uy okys ?kM+s dk iz;ksx djsA
 ;fn uy okyk ?kM+k ugks rks ikuh ds crZu dks

Vs<+h dj ds ikuh fudkys ;k ikuh dks dYNh
ls gh fudkysaA

 ikuh dks ges'kk lkQ diM+s ls Nkudj] mcky
dj fi;saA

 'kkSpky; dk iz;ksx djus ls igys 'kkSpky; esa ikuh MkysaA

 'kkSpky; esa gh ey R;kx djsaA

 eyR;kx djus ds ckn 'kkSpky; esa ikuh t:j MkysaA

 eyR;kx ds ckn gkFkksa dks lkcqu ;k pwYgs dh rkth jk[k ,oa
ikuh ls vPNh rjg /kks;saA

 yM+dh ds ;ksfu ls gj
ekg 2&7 fnu jDrlkzo
gksus dks ekgokjh dgrs
gSA

 igyk ekfld /keZ 9
vkSj 16 o"kZ dh mez dh
chp dHkh Hkh vk
ldrk gS]

 ekgokjh dk pØ
vDlj 21 vkSj 40 fnuksa
ds chp gksrk gSA
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 Fkdku gksuk

 'kjhj dk <+hyk gksuk

 fpM+fpM+kiu gksuk

 fljnnZ gksuk

 Lruksa esa dlko gksuk

 dke esa eu u yxuk

 ekgokjh ds le; jkstkuk Luku djuk
pkfg;sA

 vius Hkhrjh diM+ksa dks vPNh rjg lkcqu
,oa lkQ ikuh ls /kksdj [kqyh /kwi esa

 lq[kkuk pkfg;sA

 iSM vFkok diM+k] tks Hkh iz;ksx fd;k tk
jgk gS mldks vko';drkuqlkj ,oa fnu esa
de ls de 3&4 ckj cnyuk pkfg;sA

 diM+k ;k iSM cnyus ls igys ,oa ckn esa
gkFkksa dks lkcqu o ikuh ls /kksuk pkfg;sA
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(ii) PAMPHLETS/LEAFLETS 
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(iii) FLIP CHARTS 

 

[kwu dh deh vuhfe;k 
vuhfe;k vFkok jDrvYirk ^^'kjhj 
esa [kwu dh deh** dks dgrs gSaA [kwu 
dh deh dk izeq[k dkj.k jDr esa 
ykSg rRo rFkk Qksfyd ,flM dh deh 
gSA gekjk [kwu yky jax dk gksrk 
gSA ;g yky jax] ykSg rRo ;k 
vk;ju ds dkj.k gksrk gSA 'kjhj dks 
vk;ju dh vko';drk gheksXykschu 
ds fuekZ.k ds fy, gksrh gS tks yky 
jDr df.kdkvksa esa izksVhu dk fuekZ.k 
dj 'kjhj ds nwljs Hkkx esa vkDlhtu 
igqapkrh gSA i;kZIr vkDlhtu ds 
fcuk fdlh Hkh O;fDr dh 'kkjhfjd 
'kfDr vkSj ekufld {kerk de gks 
tkrh gSA 
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[kwu dh deh ds dkj.k 

 

 
 



240 
 

 

2
4
0
 

 

[kwu dh deh ds y{k.k 

 detksjh] Fkdku vkSj lqLrh 

 tYnh lkal Qwy tkuk 

 Hkw[k u yxuk 

 gkFk&ikao nq[kuk 

 dke esa eu u yxuk vkSj /;ku u ns ikuk 

 pDdj vkuk] vka[kksa ds vkxs va/ksjk Nkuk 

 vfu;fer ekgokjh 

 vka[ksa ihyh gks tkuk 

 Ropk o uk[kwuksa dk ihyk gksuk 
gYds ,uhfe;k esa y{k.k de utj vkrs gSa] yacs le; ls gq, ,uhfe;k ds 
dbZ y{k.k vklkuh ls ns[ks tk ldrs gSa 

 ysV ds mBus ij vk¡[kksa ds lkeus vU/ksjk Nk tkuk 

 lkal Qwyuk 

 flj nnZ jguk 
 gkFkksa vkSj iSjksa dk BaMk gksuk  

 ân; dh /kM+du rst ;k vlkekU; gksuk 
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vuhfe;k dk Lrj 
vuhfe;k dk Lrj fo'oluh; :i ls gheksXyksfcu dh tkap ls gh tkuk tk ldrk gSAA 
gheksXyksfcu dk Lrj 7 xzke izfr'kr ls de gksus ij xaHkhj jDrkYirk ekuh tkrh gSA fuEu 
rkfydk esa fn;s x;s Lrj ls ;fn gheksXyksfcu de gS] rks og vuhfe;k dk lwpd gSA 

vk;q@fyax gheksXyksfcu (xzke@100 fe-yh- jDr 

cPpk (6 ekg ls ikap lky  < 11 

cPpk (6&14 lky < 12 

iq#"k < 13 

efgyk <12 

xHkZorh efgyk < 11 
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vuhfe;k dh jksdFkke 

 vk;ju ls Hkjiwj Hkkstu  tSls & ekal] dysth] vaMs] nkysa] ikyd] esFkh] 
cFkqvk vkfnA ekal vkSj v.Mksa esa ik;k tkus okyk vk;ju lfCt;ksa vkSj 
nkyksa dh vis{kk csgrj <ax ls 'kjhj dks miyC/k gksrk gSA 

 foVkfeu&lh ;qDr HkksT; inkFkZ tSls uhacw] vkacyk] ve:n] ?kh] fepZ] 
[kV~Vs jlsnkj Qy vkfn dk lsou djsa] rkfd 'kjhj vk;ju dks vPNh rjg 
ls ipk ldsaA 

 vk;ju QksysV ,flM dh xksfy;ka ysaA 

 isV ds dhM+s ekjus okyh nokbZ;ka ysaA 

 [kkus esa lkcqr vukt o lw[ks Qyksa dks 'kkfey djsaA 

 gjh iRrsnkj lfCt;ka rFkk lkx tSls pkSykbZ] ikyd] ljlksa bR;kfn dks 
nSfud Hkkstu esa lfEefyr djsaA  

 vadqfjr nkyksa vkfn dk iz;ksx djsaA vadqjhdj.k ls foVkfeu lh dh ek=k 
c<+rh gS vkSj vk;ju nqxquk gks tkrk gSA 

 yksgs ds crZuksa esa [kkuk idkus ls mlesa yksgs dh ek=k c<+ tkrh gSA 

 xqM+ Hkh ykSgrRo ;qDr gksrk gS] pk; vkSj dkQh esa mifLFkr VSfuu 
vek'k; esa vk;ju ds vo'kks"k.kksa dks de djrs gSaA vr% vuhfe;k ds 
jksxh pk; dk lsou de djsaA [kkuk [kkus ds ,d ?kaVs ds Hkhrj pk; ;k 
dkQh dHkh u ysaA  

[kwu dh deh dh jksdFkke ds fy, ykSgrRo dh xksyh dh iwjh [kqjkd ysuk vR;ar 
vko';d gSA bl lc ds lkFk&lkFk yksxksa dks vuhfe;k ds ckjs esa tkx:d djds 
rFkk iks"kd vkgkj ds egRo ds ckjs esa crkus ls bl leL;k ls futkr fey 
ldrh gSA 
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LoNrk o lQkbZ 

lkQ lQkbZ dk lh/kk laca/k ekuo 
LokLF; ls vkSj laØked chekfj;ksa ls gSA 
lQkbZ O;oLFkk uk gksus ds dkj.k QSyus 
okyh chekfj;ksa dh lwfp cgqr yach gSA 
,slh gh dqN chekfj;ka tSls Mk;fj;k] 
dkyjk] eysfj;k vkSj okeZ isV ds dhM+s 
xanxh ds dkj.k QSyrs gSaA lQkbZ O;oLFkk 
dk dqN bl çdkj ls /;ku nsdj vki 
LoLFk jg ldrs gSA vPNs LokLF; ds 
fy;s lHkh çdkj dh LoPNrk cgqr t#jh 
gS pkgs oks O;fäxr gks] vius vklikl 
dh] i;kZoj.k dh] ikyrq tkuojksa dh ;k 
dke djus dh txg gksA 
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O;fäxr LoPNrk 

 gesa vius uk[kwuksa dks lkekU; 
vodk'k ij dkVuk pkfg;saA  

 nk¡rks dks fnu esa de ls de nks ckj 
lkQ djuk pkfg;s&lqcg lksdj mBus 
ds ckn vkSj jkr dks lksus ls igysA  

 Hkkstu djus ds ckn lkQ ikuh ls 
dqYyk djsaA  

 jkst ugkuk pkfg;sA  

 vk¡[k] dku vkSj ukd dh lQkbZ gj 
jkst lkQ ikuh ls djuh pkfg;sA 
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vkgkj esa lkQ lQkbZ 

 lfCt;ksa vkSj Qyksa dks vPNh rjg ls /kksdj bLrseky 
djuk pkfg;sA  

 crZuksa dks lkQ ikuh vkSj lkcqu@pwYgs dh rkth jk[k ls  
/kksuk pkfg;sA  

 ekal dks vPNs ls /kksdj vkSj idk dj gh [kkuk pkfg;sA  

  nw/k dks vPNs ls 5 feuV mcky dj fi;saA  

  [kkuk cukus ds vkl&ikl dh txg ges'kk lkQ j[ksaA  

 [kkuk ges'kk <d dj tehu ds Lrj ls Åij j[kuk 
pkfg;sA  

 ids gq;s [kkus dks T;knk fnuksa rd bLrseky ugha djuk 
pkfg;sA  

 [kkuk ges'kk rktk vkSj xje djds [kkuk pkfg;sA 

 



247 
 

 

2
4
7
 

 

LoPN okrkoj.k 

O;fdr o lewg ds LokLF; ds fy, 

okrkoj.k dh lkQ lQkbZ csgn 

vko';d gSA ,slh txg tgka xanxh 

QSyh gksrh gS ogka chekfj;ksa ds QSyus 

dh lEHkkouk Hkh vf/kd gksrh gSA oks 

cPps tks lQkbZ ls ugha jgrs] oks 

vf/kd chekj iM+rs gSA 
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ihus ds ikuh dh lQkbZ 
 gesa ikuh dks ges'kk lkQ txg ls 

Hkjukpkfg;sA  

 ikuh ds crZu dks /kksdj ikuh Hkjukpkfg, 
rFkk ?kj ykrs le; <d dj ykukpkfg,A  

 ?kj ij crZu dks ges'kk<d dj tehu ls 
Åij j[kuk pkfg,A  

  uyokys ?kM+s dk iz;ksx djsA  

 ;fn uy okyk ?kM+k ugks rks ikuh ds crZu 
dks Vs<+h dj ds ikuh fudkys ;k ikuh dks 
dYNh ls gh fudkysaA  

 ikuh dks ges'kk lkQ diM+s ls Nkudj] mcky 
dj fi;saA  
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ekgokjh LoPNrk o lQkbZ 
 ekgokjh ds le; jkstkuk Luku djuk 

pkfg;sA  

 vius Hkhrjh diM+ksa dks vPNh rjg 

lkcqu ,oa lkQ ikuh ls /kksdj [kqyh 

/kwi esa lq[kkuk pkfg;sA  

 iSM vFkok diM+k] tks Hkh iz;ksx fd;k 

tk jgk gS mldks vko';drkuqlkj ,oa 

fnu esa de ls de 3&4 ckj cnyuk 

pkfg;sA  

 diM+k ;k iSM cnyus ls igys ,oa ckn 

esa gkFkksa dks lkcqu o ikuh ls /kksuk 

pkfg;sA 
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