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I  INTRODUCTION


Anaemia is a major public health problem at all ages worldwide affecting both developing and developed countries with major  consequences for human health as well as social and economic development (Maninder and Kochar, 2010). It occurs at all stages of life cycle. The World Health Organisation estimated that anaemia affects one quarter of the world’s population (WHO, 2008).

In 2002, iron deficiency anaemia was considered to be among the most important contributing factors to the global burden of diseases (WHO, 2001).  

Anaemia may be defined as qualitative or quantitative deficiency of haemoglobin, a molecule found inside red blood cells. Most of the cases of anaemia are due to inadequate supply of nutrients. Iron deficiency anaemia is the most common form of malnutrition in the world and is the eighth leading cause of disease in girls and women in developing countries (Goswami et al.,2010).

Rosalind (2010) defines anaemia as reduction in the red cell mass due to decreased production, increased loss/decreased survival or increased destruction of red blood cells. As oxygen is transported by the red blood cells to the body tissues, a reduction in the red cell mass cause reduced oxygen supply to the body cells. 

According to WHO (2008) anaemia is the result of a wide variety of causes that can be isolated, but more often co-exist. Globally, the most significant contributor to the onset of anaemia is iron deficiency. It is assumed that 50 percent of the cases of anaemia are due to iron deficiency.

Globally iron deficiency anaemia affects four to five billion people.                  In India anaemia is a common disorder among school going children, pregnant and lactating women. Besides other vulnerable age groups, such as infancy and early childhood, adolescence is placed at a higher risk level for developing iron deficiency, due to a combination of menstrual iron loss in girls and a rapid physical growth  (Fomon et al., 2003).

Anaemia can cause reduced work capacity in adults and impair motor and mental development in children and adolescents. There is evidence that iron deficiency without anaemia can affect cognition in adolescent girls and cause fatigue in adult women (Shersten et al., 2007).

Iron deficiency anaemia is defined as a disease of the reduced erythrocyte production with low content of haemoglobin resulting in red blood cells that are abnormally small (microcytic) and contain a decreased amount of haemoglobin (hypochromic). It affects the normal physiological functions of other tissues including blood, brain and muscles (CDC, 2004; WHO, 2004; Kanamaru, 2008).

Iron deficiency anaemia is characterized by the production of small (microcytic) erythrocytes and a diminished level of circulating haemoglobin. This microcytic anaemia is actually the last stage of iron deficiency and it represents the end point of a long period of iron deprivation (Mohan and Stump, 2008).

Goldenberg (2003) defines iron deficiency anaemia as a decrease in the total haemoglobin level caused by lack of sufficient iron. Adolescent girls are at higher risk because of menstrual blood loss and small iron stores compared with boys (Christopher, 2003).

India has the largest population of adolescents (243 million) where adolescent girls face a greater risk of nutritional problems than adolescent boys, including anaemia and underweight (UNICEF Report, 2011).

Prevalence of nutritional anaemia due to iron deficiency affects more than a billion people in the entire world. In the developing world alone,                  370 million women suffer from anaemia (Vijayaraghavan, 2007).

In the World Health Organisation (WHO) / World Bank ranking, iron deficiency anaemia is the third leading cause of disability – adjusted life years lost for females aged 15 to 44 years (Tolentino and Fried Man, 2007).

A study conducted by Kalpana et al. (2007)  on adolescent girls of low income families in Coimbatore revealed that 76.4 per cent of adolescent girls were anaemic and only 23.6 per cent were non anaemic.

Kowsalya et al. (2008) point out the prevalence of anaemia in                  100 adolescent girls aged 13 to 18 years in Manipur, where among the total subjects, thirty were moderately anaemic and 25 girls were mildly anaemic and ten girls were severely anaemic.

Dey et al., (2010) has established that the  prevalence of anaemia in Meghalaya among women of the age group 15 to 49 years is 49.6 percent.

Aminazehra et al. (2008) pointed out the prevalence rate of anaemia among adolescent in rural Bangladesh as 37 percent. Kaur et al. (2006) revealed the prevalence rate of anaemia among adolescent girls of rural Wardha as 59.8 percent. The highest prevalence of anaemia was observed in Jharkhand in Eastern India where 99.9 percent of the girls aged 15 to19 years were anaemic with a low standard of living (Monoranjan et al., 2009).

Tolentino and Freidman (2007) have reported the rate of iron deficiency among adolescent girls in America, China and India as 8.7 percent, 11.3 percent and 27.5 percent respectively, where India holds the highest rank in the prevalence rate of iron deficiency. James et al. (2006) reported that iron deficiency is the most prevalent micronutrient deficiency disease in the world and occurs in young women in the United States.

According to Baral and Onta (2009) the prevalence of iron deficiency among adolescent population between 10 to 19 years in Morang district, Nepal was found to be 65.6 percent

The prevalence of iron deficiency is greatest among certain categories of individuals, 5 to 7 percent of children under the age of 5 are iron deficient as are 16 percent of adolescent girls and 12 percent of women. Non Hispanic African American and Mexican American females experience iron deficiency at twice the rate of Non-Hispanic American White females (CDC, 2002).

World Health Organization defines adolescence as the segment of life between the ages of 10 to 19 years. Adolescence is a transition phase through which a child becomes an adult. It is characterized by rapid growth and development, physiologically, psychologically and socially (WHO, 2006).

Adolescent girls are a very important section of our society as they are our potential future mothers and home makers. Adolescents aged between 10 to 19 years account for more than one fifth of the world’s population. In India, this age group forms 21.4 percent of total population (Prabhakaran, 2003).

Anaemia among adolescents have gained more importance as they are the most crucial segment of the population whose well being influences the future generation as today’s young girls are future mothers. Adolescence is a vulnerable period for the development of nutritional anaemia (Chaudhary and Dhage, 2008).

Iron deficiency anaemia in adolescent females can seriously affect their health and is a major threat to safe motherhood. It contributes to increased post perinatal maternal mortality, increased fetal growth retardation, pre and perinatal mortality and low birth weight. It is also a major contributory cause of lowered resistance to infection, poor cognitive development, fatigue, lowered physical activity, poor mental concentration and productivity (Jyoti, 2008).

The iron needs are high in adolescents because of the increased requirements for expansion of blood volume associated with adolescent growth spurt. Iron needs continue to remain high in females to replace menstrual blood loss (Paknahad et al., 2003).

Anaemia among adolescents reduces work capacity and immune competence and it also has an adverse impact when they attain motherhood. Etiological factors contributing to iron deficiency anaemia in adolescents are low dietary intake of iron and other blood forming nutrients.

WHO (2006) reported that anaemia has a serious negative impact on growth and development. Studies conducted in different countries revealed that iron deprivation affects almost all growth parameters and final adult body size resulting in thinning and stunting (Hyder et al., 2007 and Alton, 2005).

             Multiple factors including inadequate intake of iron, low bio-availability of dietary iron concurrent with micronutrient deficiencies, blood loss, parasitic infections such as hookworms, ascaris, etc., have been implicated to high incidence of iron deficiency anaemia (Prashanth et al., 2007).


Symptoms associated with iron deficiency anaemia include fatigue, lethargy, dizziness, shortness of breath, ringing in ears, taste disturbances, pallor, brittle nails, glossitis and pale conjunctiva (Beard, 2001 and                     Espanel et al., 2007).


Eating a diet with iron rich foods can help treat iron deficiency anaemia. Good sources of iron include beef, lamb, liver, leafy greens, dried peas, beans, legumes and yeast-leavened whole wheat bread and rolls ,iron enriched white bread, pasta, rice and cereals (UMMC,2004)

Targeting adolescent girls in anaemia prevention programmes could not only have an immediate curative effect, but may also have long term preventive effect during pregnancy and lactation. United Nations re-emphasized that “Control of nutritional anaemia should be one of the global development goals to be achieved in the early years of this new millennium”(Mohan and Stump, 2004).


Food based approaches have higher potential for achieving, far reaching and long lasting benefits for the control of iron and other micronutrient deficiencies.

              Strategies to improve iron status and reduce the burden of anaemia include iron supplementation, food fortification, dietary diversification and modification and public health measures such as control and prevention of parasitic diseases, which can cause anaemia (Ramakrishnan and Tunsch, 2008).

               Ruivard et al. (2006) pointed out that daily iron supplementation is able to correct an iron deficiency much more than twice weekly iron supplementation in young women. 


India is blessed with an array of plant foods rich in micronutrients. The WHO estimates that as many as 80 percent of the worlds population depend on plant foods for their primary health care (Raveendra and Martin, 2006).

Green leafy vegetables are the cheapest of all the vegetables within the reach of a poor man. Being richest in their nutritional value, leafy vegetables are appreciated because they not only supply the protective nutrients and add variety to a monotonous diet, but also have an alternative taste, pleasing appearance and aroma.

Chameleon plant (Houttuynnia Cordata) is one of the locally available green leafy vegetables in Meghalaya.

Chameleon plant is a perennial herbaceous plant, 20 to 40 cms high, stems greenish or reddish purple, leaves alternate, heart shaped with stalk sheathing the stems, emitting a fishy smell when crushed, inflorescence in axillary or terminal spike, flower small, pale yellow bracts white seed oval, glabrous. It grows well in rice field and stream banks (Narayan et al., 2009).

Chameleon Plant (Houttuynia Cordata) is a member of Saururaceae, a family mainly distributed in Eastern Asia. It has long been used in China both as an edible vegetable and in traditional medicine. Recent studies indicate that H.Cordata contains abundant nutrients and active components including volatile oils, flavonoids and water soluble polysaccharides. H.cordata also exhibits a wide range of pharmaceutical activities including antibacterial, antiviral, anti inflammatory, immunologic, anticancer, antioxidative and antimutagenic effect (Yang and Guo, 2009).

The nutritive value of Chameleon plant per 100g contains 20.5 kcal of energy, 13.6 of protein, 3.0g of fats, 15.7 of fibre, 20.9 of cellulose, 11.7g of ash, 31g of carbohydrate, 3.3mg of iron and 21.12mg of vitamin C

In Meghalaya, people love it and consume it in various ways. The fresh form of Chameleon plant can be incorporated in vegetable salads, in other curry preparations and also in pakodas. The method of consumption of chameleon plant is also interesting as they are eaten raw as “chutney” with addition of lime juice, augmenting iron absorption.


Chameleon plant is found to be a good source of iron and data on the supplementation of Chameleon plant on iron nutriture is not available. Hence the present study was undertaken to supplement the chameleon plant leaves in the form of salad to selected anaemic adolescent girls and to find out the impact of supplementation on anaemia among selected adolescent girls.


The study was undertaken with the following objectives:

A. To assess the prevalence of iron deficiency anaemia among selected adolescent girls in Shillong, Meghalaya.
B. To supplement chameleon plant leaves in the diets of selected anaemic adolescent girls.
C. To evaluate the impact of chameleon leaves supplementation on iron nutritional status of adolescent girls.
II. REVIEW OF LITERATURE

            The review of literature pertaining to the study entitled “The Efficacy of Chameleon Plant (Houttuynia Cordata) in Improving the Blood Haemoglobin Level of Selected Adolescent Girls in Meghalaya” is discussed under the following subheading

A. Health Status of Adolescents
B. Prevalence of  Anemia Among Adolescents
C. Etiology, Symptoms and Risk Factors of Iron Deficiency

D. Strategies for the Prevention of Anaemia
A. Health Status of Adolescents


According to Webster’s dictionary(2010) the term health refers to the general condition of the body and mind . Health is associated with the state of functionality of the body of an organism ,especially the human body. There is no general agreement about any definition of health, since health itself cannot be measured 
.
Barooah (2009) states that diet and nutrition are important factors in the promotion and maintenance of good health throughout the life cycle.


According to Swaminathan (2006) nutritional status refers to both the type and amounts of nutrient available in the body and the body’s utilization of nutrients. Good nutritional status is necessary but not sufficient for optimal health.


Maria (2008) states that, nutritional status is the balance of nutritional needs against intake and absorption. There is an interrelationship between the nutritional status and reduced functional capacity.

According to Nancy (2003) nutritional status implies appropriate intake of the micronutrients –carbohydrates, proteins and fats and the various vitamins and minerals – often referred  to as micronutrient as they are needed in small quantities .If there is good digestion, absorption and cellular metabolism of these nutrients in the diet, a person can generally achieve good nutritional status.


World Health Organisation defines adolescence as the segment of life between the age of 10 to 19 years. Adolescence is a transition phase through which a child becomes an adult. It is characterized by rapid growth and development, physiologically, psychologically and socially (WHO, 2006).


The adolescent population constitutes about 18 to 25 percent of the total population of the south East Asia region. About one fifth of India’s population is in the adolescent age group of 10 to 19 years. Adolescents constitute the healthiest group in the population, having the lowest mortality and morbidity compared with other population age groups. Adolescents are an “in between group” with some nutrition problems, some common with children some with adults (WHO, 2006).


The lives of millions of adolescents are marred by poverty, inadequate education and work opportunities, exploitation, war, civil unrest and ethnic and gender discrimination. These conditions may directly jeopardize health (WHO, 1997).


Early marriages, high fertility rates, high rates of teenage pregnancy, poor nutritional status are the main health problems among the adolescent population in India. Anaemia is a widely prevalent health problem among adolescent girls. Both the 1992 ICMR study on iron and folic acid supplementation and UNICEF have reported low haemoglobin level and low nutritional intake of proteins, calories and macro/micro nutrients among adolescent girls. Poor physical growth and stunting are the primary extremes of poor nutrition. The 1998 to 99 NFHS-2 reported that the prevalence of anaemia was highest (56%) among adolescents of ages 15 to 19 years compared with other group of women of reproductive age (USAID).


Adolescent girl’s health covers morbidity, mortality nutritional status and reproductive health and linked to these are environment degradations, violence and occupational hazards, all of which have implication on adolescent girl’s health (USAID).


Adolescent girls health plays an important role in determining the health of future population because adolescent girls health has an intergenerational effect.


Adolescence is generally described as a period of relatively good health with low prevalence of infection and chronic disease. Mortality and morbidity trends among adolescents are quite similar in developing and developed countries (WHO, 2005).


WHO, 2006 sketched the nutritional status of adolescent girls indicating a chronic energy deficiency. The body mass Index of adolescent girls of 13 years and above is below 18.5. Iron deficiency anaemia is the most glaring nutritional deficiency, with not less than 25 to 40 percent of the girls as victims of moderate and reverse anaemia. In all countries of the region 40 to 50 percent of adolescent pregnant girls are anemic (WHO, 2005).


Srinivasan and Prabhu (2006) portray that the most common morbid conditions found in adolescent girls of social welfare hostel of Tirupati town was anemia with 79.6 percent, helminthiasis 39.3 percent and vitamin B deficiency 3.2 percent.


In Lucknow, it was found out that the height and mean weight in all age group was less than ICMR standards, and deficiency signs of vitamins were found in 28.7 percent, where 22.2 percent showed iron deficiency anemia and 3 percent had signs of vitamin A deficiency (Singh et al., 2006).

Panda and Benjamin (2005) reveal that the health and nutritional standard of the students of Ludhiana city were low and it was seen mostly on girls. The intent of malnutrition was high. The prevalence of anemia was high in girls with 30.5per cent and boys 22.9per cent. Malnutrition and anemia make the adolescent more susceptible to infection.


Kalamka (2001) conducted a study on the health status of adolescents in area of Nagpur. The study potray that 26.28 per cent adolescents were having signs of vitamin B complex deficiency and 57.28 per cent of girls were anemic, with 16.71 percent having moderate and 19.57 per cent having mild anemia.


A study by Goel and Gupta, (2007) on the health status of adolescents in Boileaugang, shimla  reveal that 14.1 percent of the adolescents were anemic as a result of poor hygiene.


According to Medhi et al., (2007) the prevalence of thinness in adolescent girls and boys of Dibrugarh district of Assam was 41.32 percent and 59.49 percent, with 0.33 percent as overweight.


In a study conducted in adolescent rural girls of Varanasi, two third of the subjects were undernourished, nearly one third had chronic energy deficiency grade III. Vitamin A, B, C and D were prevalent in 13.70 percent, 4.07 percent, 15.9  percent  and 10 percent of  the girls respectively (Chaudhary et al., 2003)


Verma et a., (2004) reveals the nutritional status of the adolescent girls of Ahmedabad city where 81.8 percent of girls were found to be anemic.


According to Pooja and Patta (2007) the prevalence of anemia was          82 percent among the school going adolescent girls of Raipur city.


A study carried out by Indipathi (2009) among adolescent girls in urban community of Gulbarga during 2004 to 2005 pointed out that 94 percent had anaemia, 27.6 percent suffered chronic energy deficiency while 46 percent had other health problems and 37.2 percent had menstrual problems.


Prashant and Chandhan (2009) assess the nutritional status of adolescent girls in slum area of South India and found that 42.6 percent of the girls were underweight. The prevalence of stunting and thinness was found to be                    47 percent and 20.6 percent respectively.


Deshmukh et al., (2006) conducted a study in two areas of Wardha district among adolescents and found out that 53.8 percent were thin,                     44 percent were normal and 2.2 percent were overweight.


Jayatissa and Ranbanda (2009) assess the nutritional problem among adolescents in Sri Lanka. The prevalence rates of underweight stunting and overweight were 47.2 percent, 28.5 percent and 2.2 percent respectively. The prevalence rates of anaemia and vitamin A deficiency were 11.1 percent and 0.4 percent respectively.


Singh and West (2004) estimated the prevalence of vitamin A deficiency as 23.4 percent, suggesting that there are 83 million vitamin A deficient school aged children in the region of whom 10.9 percent have mild xeropthalmia, which appears to affect large numbers of school aged children in South East Asia.


Pathak et al., (2006) reveals the prevalence of nutritional deficiencies among rural adolescent  pregnant mothers in Uttaranchal, where 46 percent were anaemic, 16 percent of the girls had presence of nightblindness and               15 percent of the girls had Goiter.


Ulfet et al., (2007) found out the prevalence rate of folic acid deficiency among adolescent girls in Turkey as 20.1 percent and factor associated with the outcome of this deficiency are low income, low dietary intakes of folic acid and vitamin A.


The prevalence of ovular morbidity among school adolescent was reported 13 percent with 5.2 percent having moderate visual impairment. Thirty percent of the girls reported vitamin A deficiency in various form of Xerophthalmia. Prevalence of night blindness was 0.91 percent and of Bitot’s spots 1.74 percent (Prajapati et al., 2010).


A study conducted by Gupta and Kochar (2009) on the health status of the adolescent girls of Haryana found out that more that than two third of the girls were suffering from various degrees of anaemia.


Afshan et al., (2009) revealed the nutritional status of adolescent girls at Rawalpindi, where 20 per cent of the girls were having BMI <18.5, 57.09 percent of the girls have goiter out of which 52.96 percent had palpable goiter and 4.13 percent had visible goiter. Pallor conjunctiva was seen in one percent of the girls and 32.87 percent of the girls were suffering from iron deficiency anaemia.


Manjula et al., (2006) determine the prevalence and severity of micronutrient deficiency among adolescent girls in Sri Lanka. The prevalence of anaemia was 58.1 percent, with folate deficiency in 52.5 percent of the girls, and zinc deficiency in 58.3 percent of the girls.


The nutritional status of adolescent girls in West Bengal were found to be 44.8 percent anaemic and the overall prevalence of thinness and stunting were found to be 14.7 percent and 37.8 percent respectively (Das and Biswas, 2005).


Malnutrition is a major public health and social problems among students in Nigeria. The study conducted by Akinyemi and Ibraheem (2009) show glaringly that most of the nutrients are lacking with inadequate energy intake especially among students of younger age.


Harun et al., (2009) reported the prevalence of anemia, iodine deficiencies among adolescent girls of Bangladesh as 24.8 percent and 38.4 percent respectively which requires strengthening of iron and iodine supplementation in order to present disease and promote health conditions.


Study on nutritional status of Indian School children showed that anemia prevalence ranged from 19 to 88 percent across five different cities in India other micro nutrient differences include folate, riboflavin, niacin, vitamin C, vitamin A and vitamin B12 were also present and obesity was prevalent in 29 percent of the children aged 6 to 18 year (Hari et al., 2007). 

Obesity and overweight has become a worldwide epidemic                      (Kaur et al., 2008).Obesity is a complex condition with serious social and psychological dimensions, that affects virtually all age and socio economic groups and threatens to overwhelm both developed and developing countries


The prevalence and magnitude of adolescent obesity are increasing dramatically. A study conducted by Mohsen and Bahareh (2010) pointed out that the overall prevalence of overweight and obesity among 12 to 17 years of Iran population was 18.6 percent and 5.9 percent respectively. Results analysis showed that risk of overweight or obese was higher in girls whose either parents were overweight or obese, living in low income and skipping breakfast were independently related to overweight and obesity 


A study by Goyal et al., (2010) assess the prevalence rate of overweight and obesity among school children of 12 to 18 years of age with different socio economic status. The data indicated that overweight was found to be 14.3 percent among boys and 9.2 percent among girls whereas the prevalence of obesity was 2.9 percent in boys and 1.5 percent in girls


Eating habit like junk food, chocolate, eating outside at weekend and physical activity like exercise, sports, sleeping habit in afternoon have a remarkable effect on prevalence on overweight and obesity (Sham et al., 2010).


A study conducted by Shashidhar et al., (2010), found out the problems of overweight and obesity among adolescents in city of Mangalore as 9.9 per cent and 4.8 per cent respectively. 


Samiran et al., (2010), assess the problems of adolescents overweight and obesity in Midnapore town, West Bengal, India. The results shows that the frequencies of overweight and obesity were 5.69 per cent, 0.79 per cent and the prevalence of overweight was higher among girls with 7.20 per cent when compared to boys (4.22 per cent).

A university of Granada study has found that eating disorders are                  2.3 fold higher among Muslim adolescents than among Christian classmates. The study found that body dissatisfaction was 1.8 fold higher in the former group, an average of one in four adolescents suffers some type of eating disorder and 15 per cent suffers body dissatisfaction (Thai Indian News, March, 2011).

Hypertension is common now and regarded as a major public health problem worldwide. It is often called a silent killer because people can be asymptomatic for years and then have fatal stroke of heart attack. The World Health Report identifies blood pressure as one of the five important risk factor for non communicable disease worldwide (Ezzati, 2007).

A study done by Oencia and Saude (2010) in Brazil on 129 obese individuals shows that the prevalence of hypertension in both sexes male and female is 15.8 per cent and 26.4 per cent respectively. Hypertension was remarkably present in the investigated population indicating that the obesity can interfere in the elevation of the children’s blood pressure and adolescents.

B. GLOBAL PREVALENCE OF IRON DEFICIENCY ANAEMIA

The World Health Organisation estimated that anaemia affect one quarter of the world population (WHO, 2008). Nutritional anaemia due to iron deficiency is a global problem and it affects more than a billion people in the entire world. In the developing world alone, 3 million women suffer from anaemia. Adolescence is a vulnerable period for the development of  nutritional  anaemia  (Chaudhary and Dhage, 2008).

In the World Health Organisation (WHO) / World Bank Ranking, Iron deficiency anaemia is the third leading cause of disability – adjusted life years lost for females aged 15 to 44 years (Tolentino and Friedman, 2007).


India has the largest population of adolescent (243 million) where adolescent girls face a greater risk of nutritional problems than adolescent boys including anaemia and underweight (UNICEF report, 2011).


Adolescence in India goes hand in hand with iron deficiency anaemia, where 56 percent of adolescent girls are anaemic. (NFHS report, 2011).


Tolentino and Friedman (2007) reported the rate of iron deficiency anaemia among adolescent girls in America, China and India as 8.7 percent, 11.3 percent and 27.5 percent respectively where, India holds the highest rank in the prevalence rate of iron deficiency anaemia.


The prevalence rate of iron deficiency in female students aged 13 to 25 years from Tehran University of Medical Science, Iran was found to be 40.9 percent (Sham et al., 2010).

The prevalence of adolescent iron deficiency was examined in two provinces of northeast Thailand, Mukdahan and Roi et where iron deficiency was observed to be 24.3 per cent in Mukdahan and 14.7 percent in Roi et (Pansuwan et al., 2011).

Haidar (2010) assessed the prevalence rate of iron deficiency among Euthopian adolescent aged 15 to 19 years during 2005, and established that the overall prevalence of iron deficiency was 50 percent.


The World Health Organization (2001) estimated that about 36 to               55 percent of adolescent girls suffer from anaemia. Egypt Demographic and Health Survey conducted in 2000- to 2005 recorded the prevalence of anaemia in adolescent girls and boys as 35.6 percent and 26 percent respectively             (Ashray, 2009).


Manajem and Zarkesh (2009) assessed  the prevalence of iron deficiency among adolescent girls aged 14 to 20 years in South Iran and pointed out the rate of iron deficiency as 23.7 percent.


According to Baral and Onta (2009), the prevalence of iron deficiency among adolescent population aged 10 to 19 years in Morang district, Nepal was found to 65.6 percent.


Estrada et al., (2009) pointed out the prevalence of iron deficiency anaemia in pregnant adolescent women from North Western Mexico as 55.5 percent.


Enggmann (2008) conducted a study on 452 healthy pregnant women in Ghanato, the data indicated that out of  452  Ghanian women anaemia was present in 144 (34%), iron deficiency in 69 (16%) and iron deficiency anaemia in 32 (7.5%) of the studied subjects.

Akramipour et al., (2008) found out that the prevalence rate of iron deficiency among adolescent girls aged 14-20 years in Western Iran, is 23.7 percent.


Aminazehra et al., (2008) pointed out the prevalence rate of anaemia, iron deficiency and iron deficiency anaemia in adolescent and adult females in rural Bangladesh. Out of 272 females, 37 percent were anaemic, 16 percent were iron deficient and 11 percent had iron deficiency anaemia.


Shersten et al., (2007) pointed out the prevalence of iron deficiency anaemia which is two percent in adult men, 9 to 12 percent in non-hispanic white women and nearly 20 percent in black and Mexican American women

Gholamreza (2006) found the prevalence of iron deficiency and iron deficiency anaemia among village women aged 18 to 35 years old in Capsian sea in Iran. The prevalence rate of Iron deficiency and iron deficiency anaemia was 35.6 percent and 13.5 percent.

Dey et al., (2010) has established that the prevalence rate of anaemia in Meghalaya among women of the age group 15 to 49 years is 49.6 per cent.


The highest prevalence of iron deficiency anaemia was observed in Jharkhand in Eastern India where 99.9 per cent of the girls aged 15 to 19 years were anaemic (Manoranjan et al., 2009).


Kowsalya et al., (2008) conducted a study on prevalence of anaemia in 100 adolescent girls aged 13 to 18 years in Manipur. The results revealed that among the total subjects,thirty  were moderately anaemic, twenty five girls were mildly anaemic and ten girls are severely anaemic.

A study conducted by Kalpana et al., (2007) on 500 adolescent girls 13 to 15 years of low income families in Coimbatore , revealed  that 74.6 percent of adolescent girls were anaemic and only 23.6 percent were non anaemic.


A study conducted by Thankachan et al., (2007) showed that the prevalence rates of anaemia and iron deficiency was 39 per cent and 62 percent respectively in young women of low socio-economic status in Bangalore, India


Gawarika et al., (2006) assessed the prevalence rate of anaemia in adolescent girls belonging to different economic group or Western Madhya Pradesh. The overall percent prevalence of anaemia among the adolescent girls of weaker economic group was 96.5 percent and among girls of middle or higher middle income group was 65.18 percent.

The prevalence of anaemia in 630 adolescent girls 12 to 16 years of Rural Wardha was found to be 59.8 per cent .The prevalence of severe,  moderate and mild anaemia was 0.6 per cent, 20.8 per cent and 38.4 per cent respectively (Kaur et al., 2006).

C. Etiology, Symptoms and Risk Factors of Iron Deficiency Anaemia


Anaemia is the result of a wide variety of causes that can be isolated but more often co-exist. Globally the most significant contributor to the onset of anaemia is iron deficiency anaemia, affecting mainly women, children and adolescents. It is assumed that 50 percent of the cases of anaemia are due to iron deficiency (WHO, 2008) but the proportion may vary according to the local conditions.


Etiological factors contributing to iron deficiency anaemia in adolescents is low dietary intake of iron, inadequate utilization, increased blood losses, increased demand, inadequate absorption and decreased iron stores (Srilakshmi, 2009).


According to World Health Organisation (2008) the main cause for iron deficiency anaemia is low intake of iron, poor absorption of iron from diet high in pytates or phenolic compounds and period of life when iron requirement are especially high i.e. adolescent growth and pregnancy.


Most of the cases of anaemia are due to an inadequate supply of nutrients like iron, folic acid, vitamin B12, protein, amino acids, vitamin A and C and other vitamins of the B-complex group i.e. niacin and pantothenic acid, which involved in the maintenance of haemoglobin levels (Madhuchhanda et al., 2010).


Sham et al., (2010) revealed that a higher demand for iron during rapid growth, pregnancy and lactation, accompanied by dietary deficiencies and menstrual blood loss are the most common causes of iron deficiency in children and young women.


Asheri et al., (2010) pointed out that the most common cause of anaemia worldwide, frequently occurs due to inadequate iron intake, chronic blood loss or disease, malabsorption or a combination of all these factors. It affects one’s development, growth and resistance to infections and is associated with mortality.


The deficiency of iron arise from inadequate intakes, impared absorption and or utilization, excessive losses or a combination of these factors and are exacerbated during times of greater physiological needs such as adolescent (Ijarotimi, 2004).


Beard (2000) reported that iron deficiency anaemia causes poor growth in humans especially among adolescents due to the increase iron requirements and growth spurt. Growth retardation has been associated with anaemia in adolescent population (Alton, 2005).


Munoz et al., (2009) reported that adolescent iron requirement are higher in developing countries because of infectious diseases and parasitic infestations that cause iron loss and because of low bioavailability of iron from diets limited in heme iron. Increased iron requirements limited external supply and increased blood loss may lead to iron deficiency anaemia.


The poor availability of non heme iron present in local diets that are largely plant based, with rice, pulses and vegetables that are high in phytic acid and fibre could inhibit iron absorption and is likely to be an important factor in the development of iron deficiency anaemia (Shanth et al., 2006).


Iron deficiency is usually caused by malnutrition that is inadequate in iron intake either from sheer lack of food or high consumption of the wrong foods. In the developed countries over consuming foods rich in sugar and fat and poor in nutrients is often responsible for low iron intake (Donald, 2005).


Hoffman et al., (2008) pointed out that the deficiencies of folic acid or vitamin B12 can cause anaemia, impaired vitamin absorption and disease of bone marrow will also cause anaemia.


Adolescent girl is ten times more likely to develop anaemia than a boy because of their irregular eating habits caused by concerns about today’s image compounded by normal menstrual blood loss.


James et al., (2006) reported iron deficiency as the most prevalent micronutrient deficiency disease in the world and occurs in young women in United States. The detrimental effects on physical growth have been attributed to poor appetite, altered endocrinological profile and neurotransmitter metabolism consequent to iron deficiency.


Poor eating is a contributing factor for the high rates of anaemia among adolescent girls.  Adolescent girls have high nutrient needs and are susceptible to micro nutrient deficiencies (Hyder et al., 2007).


Iron deficiency anaemia can arise from inadequate iron take secondary to a poor diet, inadequate absorption resulting from diarrhea, intestinal disease, drug inference, increased iron requirement for growth of blood volume which occurs during infancy, adolescence, pregnancy and lactation. Increased excretion because of excessive menstrual blood loss, haemorrhage from injury, bleeding haemorrhoid malignant disease (Mahan and Stump, 2008).

Hussainah and Shua (2010) revealed out that poverty is another contributing factor to iron deficiency anaemia because families living at or below the poverty level usually do not get enough iron rich foods.Women  bear the main burden of iron deficiency as it is more common among premenopausal women.  According to a surveyed done in Lahore, Pakistan 66 percent of the pregnancy women were anaemic. Anaemia was more common in women with lesser education, low socio-economic group and increasing parity.


In developing countries low standard of living, low socio-economic condition, restricted assess to food and lack of knowledge for good dietary practices and  personal hygiene contribute even more to a high occurrence of iron deficiency (Hall et al., 2001).


Iron deficiency is mostly attributed to blood loss and abnormal iron absorption caused by hereditary iron refractory iron deficiency anaemia or acquired disease is increasing recognized as an important cause of unexplained iron deficiency (Hershko and Skikne, 2009).


According to Zhu et al., (2010) concurrent use of dairy products, cholestryamine or antacids containing aluminium or magnesium decreases iron absorption. Iron absorption is also reduced with concurrent intake of tea, fibre and calcium rich foods (Waldmann et al., 2004).
Symptoms


The end result of iron deficiency is rather a syndrome caused by malnutrition in its widest sense. The general symptoms are lassitude, fatigue breathlessness on exertion, palpitations, dizziness, tinnitus, head ache, dimness of vision, insomnia paraesthesia in fingers, toes and angina (Srilakshmi, 2009).


According to Espanel et al., (2007), Beard (2001) symptoms associated with iron deficiency anemia include fatigue, lethargy, dizziness, shortness of breath, ringing in ears, taste disturbances, pallor, flattened, brittle nails (spoon nail) glossitis, pale conjunctiva, pica.


As iron deficiency anaemia becomes more severe defects arise in the structure and function of the epithelial tissue especially of the tongue nails, mouth, the skin may appear pale and the inside of the lower eye lid may be light pink instead of red. Finger nails become thin and flat and eventually koilneychia (Spoon shaped nails). Mouth changes atrophy of the lingual papillae, burning, redness in severe cases a completely smooth, waxy and glistening appearance of the tongue. Gastritis occurs frequently and may result in achlorhydia (Mahan and Stump, 2008).

Risk Factor’S

1. Young children and pregnant women are at higher risk of iron deficiency because of rapid growth and iron deficiency because of rapid growth and higher iron needs.

2. Adolescent girls and women of child bearing age at are at risk due to menstruation (www.cdc.gov/nutrition/vitamin/iron.html.

3. Iron deficiency anaemia increases the risk of premature delivery and low birth weight. Iron deficiency retards growth, impairs cognitive performance and reduces physical activity. It accelerate the mortality and morbidity rates in women (Nuzhat et al., 2007).

4. Diet low in bioavailability iron                                                                                                 
a) low intake of iron rich foods, iron enhancers  helpers are heme iron (in meat, poultry, fish and vitamin C)

b) High intake of iron inhibitors, blockers presence of iron competitors include polyphenols (in certain vegetables) tannins (in tea), phytates (in bran) and calcium (in dairy products) (CDC, 1998; WHO, UNICEF, UNO, 2001).

Zhu et al., (2010) pointed out that concurrent use of dairy products, cholestryanine or antacids containing aluminium or magnesium diseases iron absorption.

Iron absorption is also reduced with concurrent intake of tea, fiber and calcium rich foods (Waldmann et al., 2004).

5. Vegan diet


Women who do not consume animal protein are thought to be at greatest risk for iron deficiency anaemia owing to the ingestion of solely non heme dietary iron and the increased intake of iron absorption inhibitors                 (Haddad et al., 1999).

6. Rapid growth period


Adolescence girls aged 15 to 18 years need additional iron for increasing lean tissue, increasing blood volume and replacing menstrual blood loss. Their iron requirement may be twice as much as that of an adult women. In adolescence, obesity may be related to increased iron deficiency (Beard, 2000).

7. Pregnancy

In pregnancy, red blood cell volume increases by 30 percent and peaks in the third trimester. The developing fetus requires iron for growth and blood production and extra iron needs may increase. The consequences of iron deficiency anaemia during pregnancy include diminished intellectual and productive capacity and increased susceptibility to infection                    (Rosas et al., 2009).

8. Lactation

The amount of iron excreted in breast milk is not thought to be dependent on the iron status of the mother.

9. Poverty leading to inability to buy healthy foods or foods with adequate amount of absorbable iron or to obtain nutritional supplements.
10. Poor sanitary conditions.
11. Lack of access to health services that present and manage hookworm infestation (Health Plus, 2010).
12. Blood loss due

i) Menstruation

ii) Gastro intestinal tract bleeding (Food sensitivity Hookworms)

iii) Respiratory tract infections

iv) Surgical procedures (CDC, 1998)

13.  Iron deficiency is higher in patients undergoing bariatric surgery (30 to 40 percent) especially when the patient is premenopausal. Diminished erythropoietic response from inflammation, blood loss from surgery, reduced intake of meat, and post operative iron and B12 malabsorption increase the risk of iron deficiency anaemia (Munoz et al., 2009).



Anaemia was significantly associated with eight nutritive risk factor, these include lack of regular lunch and dinner skipping, defective poultry, milk and milk products, fish, pork and sweet consumption and disagreement to healthy food lifestyle, lack of fish consumption were independently associated with anaemia (Djorick, 2010).

14. Socio demographic and physical activity underlying factors as mother’s formal education race, nutritional practices knowledge and decreased physical activities were additional factors associated with lower haemoglobin level (Alaofe et al., 2009; Perry et al., 1992; Kikafunda et al., 2009).



The high prevalence of infections and nutritional deficiencies are important risk factor for anaemia. The highly attributable fractions are hookwork schistomiasis, iron deficiency and vitamin A (Tatala, 2008).

15. According to World Health Organisation (2008) the main risk factors for iron deficiency include a low intake of iron, poor absorption of iron from diets high in phytate or phenolic compounds and period of life when iron requirements are especially high and during growth and pregnancy.

16.  Women in their child bearing years have greater iron needs men as a result of menstrual blood loss, the increased iron demands of pregnancy and blood loss during child birth. Adolescent girls are at particular risk because act of concern for their weight many follow diets that reduce the amount of meat they eat at a time in their lives when their iron needs are increasing (www.livestrong.com).

D. Strategies for the prevention of anemia 


Basic approach in the prevention of iron deficiency anemia include associated measures increase the dietary intake of iron ,iron supplementation dietary diversification and modification to enhance the iron absorption, fortification of food, in addition to control and prevent the infection and worm infestation which can cause anemia (Ramakrishnan and Tunsch, 2008). 
Nutritional management 


Micronutrients such as vitamins and minerals play an important role in promotion of health and prevention of disease. 
Adolescent period is the right time to invest nutrition, health, education and social spheres of life as they are citizens of tomorrow.


Eating a diet with iron rich food can help treat iron deficiency anemia. Liver, kidney, beef, dried fruits, dried peas, beans, nuts, green leafy vegetables are among the food that rank highest in iron content (Mahan and Stump, 2008).


A varied diet adequate in iron is recommended for everyone. Individuals who do not consume animal protein should be encouraged to eat food with a higher content – dark leafy vegetables, dried beans, nuts, prunes, raisins and dried figs enriched cereals, whole grains in combination with citrus juice or other ascorbic acid – rich foods to enhance absorption. Iron absorption is reduced with concurrent intake of tea, fiber and calcium rich foods                      (Waldmann et al, 2004).   


Mild anaemia deficiency can be prevented or corrected by eating iron rich foods. Iron is obtained as non-heme iron from vegetables or as haem iron from meat. Heme iron is absorbed about two to three times better than non haem iron. A small amount of heme iron will improve absorption of non heme iron and thus the diet composition is an important determinant of the amount of iron actually absorbed. It ensures an adequate supply for normal physiological functions despite short term variations in absorption or loss from the body (Kraemer and Zimmerman, 2007; Gleason and Scrimshaw, 2007).


Nutritional management of iron deficiency anaemia includes choosing iron rich foods. The National Institute of Health says that heme iron is the form that is in animal foods and sources include beef, pork, chicken, turkey, liver and fish and shellfish. Non heme iron comes from vegetarian sources such as beans, tofii, spinach, enriched bread and fortified cereals. The body can absorb heme iron at a rate of about 15 to 35 percent and non heme iron at about 2 to 20 percent efficiently.

It is important to maximize the body’s ability to absorb non heme iron with good nutritional choices. According to National Institute of Health, non heme iron absorption increases if one eat it with meat proteins and vitamin C. The 2005 dietary guidelines from the US. Department of Health and Human Services list oranges, strawberries, red peppers and protectors as sources of vitamin C. Tannins from tea, protein in soybeans and calcium, especially from supplements, lower the efficiency of non heme iron absorption (USDHHS, 2005).

It is important to note that not only the quantity of iron consumed from diet but also its bioavailability play unique role in combating anaemia.


Green leafy vegetables represents an excellent source of vital nutrients like pro vitamin, vitamin C, folic acid and minerals like calcium, iron, phosphorous, sodium and potassium. Green leafy vegetables are the cheapest of all the vegetables within the reach of poor man, being richest in their nutritional value and are appreciation because they not only supply the proactive nutrient and add variety to a monotonous diet but also have an alternate taste, pleasing appearance and aroma (Jyoti, 2008).

Despite the abundant availability of vegetables the present nutrition situation is alarming in the country because 70 percent of adolescents are affected by iron deficiency anaemia (Vijayaraghavan, 2007).


Majority of the Indian population is vegetarian and dairy intake of atleast 100g of fresh green leafy vegetable is recommended by the nutrition experts (Reddy, 1999).



To maximize iron absorption and prevent iron deficiency anaemia one should improve food choices to increase total dietary iron intake, include a source of vitamin C at every meal include heme containing meat, fish and poultry at every meal and avoid drinking large amount of tea or coffee with meals. The Dietary Guidelines for Americans 2005 recommend that women of child bearing age who may become pregnant eat foods high in heme iron and consume iron rich plant foods or iron fortified foods with an enhancer of iron absorption i.e. vitamin C rich foods (Stopler, 2008).


Iron fortification of food can be a cost effective, long term population based strategy to improve iron status and to prevent iron deficiency worldwide (Allen et al., 2006).


People have gathered herbs for thousand of years not just in their search for natural remedies but also to supplement their diet with nutritious wild plants. Herbs have long held an important place in the treatment of ailment and herbal remedies are still popular. The medicinal used of herb is said to be as old as mankind itself. Today the World Health Organization estimates that worldwide herbalism is three to four times more commonly practiced less than conventional medicine and even conventional doctors rely having on plant based medicines.


Medicinal plant is still a living tradition. The World Health Organisation estimates that more than 80 percent of the world’s population depend on plants for their primary health care. Herbs have proven to possess remarkable curative powers (Raveender and Martin, 2006).


The whole chameleon plant has a beneficial effect in the treatment of haemorrhoids, acute conjunctivitis and ocular infection due to Bacillus pyocyameus. It is also used in treating measles, enteritis and irregular menstruation. The juice of the crushed plant is also administered orally (Narayan et al., 2009).


It has been observed that the mineral content and nutritional values of some wild edible plants evaluated in the present study were richer than that of the conventional leafy vegetables and fruits (Seal, 2011).


Murugkar (2006) showed that most of the green leaves have high levels of beta carotene, folic acid, ascorbic acid, iron and calcium. Therefore these leaves could form an important part in combating dietary deficiencies of vitamin A, iron and calcium which are the primary causes of night blindness and other vitamin A deficiencies, anaemia and oesteoporosis especially among women and children in India.


Hynniewta and Kumar (2008) have reported that H.cordata known as Jamyrdoh in Khasi belongs to the family Saururacea. The whole plant can be eaten raw, leaf juice is taken for cholera, dysentery, curing of blood deficiency and purification of blood.

III Methodology


The methodology pertaining to the study on “The Efficacy of Chameleon Plant (Houttuynia Cordata) in Improving the Blood Haemoglobin Level of Selected Adolescent Girls in Meghalaya” is described under the following headings:

A. Selection of the area

B. Selection of the sample

C. Formulation of interview schedule

D. Conduct of the study

1. Eliciting background information, dietary pattern and life style factors of the selected adolescent girls

2. Assessment of nutritional status

3. Selection of the supplement

4. Administration of the supplement 

5. Evaluation of the effect of supplementation

A. Selection of area


 Meghalaya which is the native place of the investigator was selected for the study. Two urban areas namely, Lawmali Pyllun and Jaiaw were  located to select the sample due to their easy approachability, good response, co-operation of the people, ease of communication and familiarity of the place.

B. Selection of sample


A sample is composed of some fraction or part of the total number of elements or units (Saravanavel, 2008).  By following house to house survey, a 

total number of one hundred and ten adolescent girls belonging to the age group of 15 to 20 years were selected through simple random sampling. A random sampling technique was used to select the sample. Simple random sampling refers to   that sampling technique in which each and every unit of  the population has an equal opportunity of being selected in the sample (Gupta, 2010).
  
Blood haemoglobin level of all the one hundred and ten adolescent girls were estimated using cyanmethaemoglobin method. From this thirty adolescent girls who were anaemic with a blood haemoglobin level below 10g/dl; were selected as experimental group for the supplementation study. Another group up 30 subjects did not receive any treatment and served as control group.

C. Formulation of Interview Schedule


In the interview, the interviewer works directly with the respondent. An interview schedule is a proforma containing a set of questions regarding the issues, to obtain response from respondents (Kothari, 2009).


An interview schedule was formulated by the investigator to collect the required information from the selected sample. The interview schedule included questions on demographic details, life style pattern, dietary pattern and food likes and dislikes. The interview schedule developed is presented in the Appendix I.

D. Conduct of the study
1. Eliciting background, information, dietary pattern and life style factors of the selected adolescent girls
The protocol of the study was clearly explained to the subjects before administering the interview schedule. The interview scheduled was administered to all the 110 adolescent girls. Through face to face interview with each subject, the demographic details namely age, educational status, family income, type of family, life style factors and food habits were collected and recorded by the investigator. Plate I shows the process of interview been conducted.
[image: image38.bmp]

[image: image1]
[image: image39.bmp]
                                                          PLATE I
CONDUCT OF INTERVIEW SCHEDULE

2. Assessment of nutritional status
The nutritional assessment is the first step in nutritive care process (Lacey, 2003).  Nutritional assessment involves interpretation of data from the nutrition screen and incorporates additional information. The purpose of assessment is to gather adequate information to make a judgement about nutritional status (Lacey and Pritchett 2003; ASPEN 2002).

a. Dietary survey

Diet survey is an essential part of any complete study of nutritional status of individuals or groups, providing essential information on nutrient intake levels, sources of nutrients food habits and attitudes. A survey of intake of nutrients may give an indication of the adequacy of the diet for promoting optimal nutrition of individuals or groups (Swaminathan, 2006).

The only sustainable approach to ensure a complete study on nutritional status of an individual or group is diet survey.  The dietary survey include type of diet consumed, fast food consumption, food likes and dislikes and food beliefs. Food intake and food preferences were obtained using a twenty four hour dietary recall method which was recorded for three consecutive days from each of the subjects by the investigator. During each recall all foods and drinks consumed over the previous twenty four hour period were recorded. Standard measures were placed before the respondent to quantify the portion size of each food item when the questionnaire was administered. The subjects were requested to give detailed description of all solid and liquid foods consumed.  The raw ingredients for each recipe were weighed and volume to weight conversion were estimated for each cooked food item.  The nutrient composition of the foods was calculated using Food Composition Tables of ICMR (2010).
b. Anthropometric measurements


Anthropometry is the measurement of physical dimensions of the human body (Rao, 2006). Anthropometric data are most valuable when they reflect accurate measurement (Mohan, 2008).


The anthropometric indices namely height, weight, waist circumference and hip circumference were recorded for all the selected subjects following standard measurement techniques.

i. Measurement of Height

The height of the individual is the sum of four components- legs, pelvis, spine and skull (John and Jennifer, 2007)

The adolescent girls were made to stand erect with heels, buttocks, shoulders and back of head touching the wall.  The height was marked where the tip of the scale rested on the wall.  A measuring tape was used to measure the height of the selected adolescent girls and recorded. Plate II presents measurement of height of the adolescents girls by the investigator.

ii. Measurement of weight


Weight indicates the body mass and is a component of all body constituents like water, mineral, fat, protein and bone. It is an anthropometric measurement for the evaluation of nutritional status (Srilakshmi, 2009).


Weight is the most used anthropometric measurement. Weight of the adolescent girls was measured using a spring balance. The weight was taken under basal conditions with minimal clothing and without shoes or sandal and the subjects were made to stand erect .The zero error of the weighing scale was checked before taking the measurement. The weight was measured to the nearest 0.5 kg. Plate II depicts measurement of weight by the investigator. 

iii. Body Mass Index (BMI)


The Body Mass Index or Quetelet Index (W/H2), the most widely used height weight index, is commonly referred to as Body Mass Index and is a validated measure of nutritional status (Lee and Nieman, 2003).

      
Israel et al., (2004) have stated that Body Mass Index is quick and relatively easy. It is an indicator of obesity or underweight in adults.


The BMI was calculated from the height and weight of all the subjects using the formula recommended by WHO (2006).




Weight (kg)
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BMI  =

Height (m2)

The subjects were categorized as normal or overweight  based on Body Mass Index classification.

iv. Measurement of Waist Circumference


The waist circumference is the measurement with a fiber glass tape placed in a horizontal plane at the level of the natural waist line (Bray, 2004).


Waist circumference measurements assess abdominal fat content. A measurement of greater than 40 inches (102 cms) for men and greater than 35 inches (88cms) for women is an independent risk factor for disease (Center for Disease Control and Prevention, 2002). 


The subjects were made to stand erect with weight evenly balanced on both feet, which were placed about 25 to 30 cms apart. The tape was passed around the waist horizontally between the lowest rib and iliac crest and the waist circumference was marked to the nearest millimeter. Plate II depicts measurement of waist circumference by the investigator.

v. Measurement of Hip Circumference


The hip circumference is the measurement in the horizontal plane, at the level of maximal circumference including the maximum extension of the buttocks posteriority (Bray, 2004).


Hip circumference was measured with tape passing over maximum protuberance of buttocks. Usually this corresponds to the groin level for women and about 2 to 3 inches below the naval in men. Plate II depicts measurement of hip circumference by the investigator.

vi. Waist Hip Ratio (WHR)


Abdominal obesity is often measured as the waist to hip ratio. The ratio of the upper trunk to that of the lower trunk (Hoplins, 2003).


Waist to hip girth ratio is computed as abdominal girth (in centimeters) divided by hip girth (in centimeters) where waist girth represents the smallest girth around the abdomen (natural waist) and hip girth reflects the largest girth measured around the buttocks (Mc Ardle et al., 2000).

  Waist circumference (cms)

[image: image41.jpg]4

—

S \.
=

{

®





Waist Hip Ratio =    



   Hip circumference (cms)

The measurement of  >40 inches (102cm) for men and > 35 inch (88cm) for women are independent risk factors for disease (Centre for Disease Control and Prevention, 2008).

c. Estimation of blood haemoglobin 

Haemoglobin is a measure of the total amount of haemoglobin in the peripheral blood. It is a more direct measure of iron deficiency because it quantifies total haemoglobin in red blood cells (Mohan and Stump, 2008). 

Blood haemoglobin level was estimated for all the selected 110 adolescent girls.

Biochemical tests are the most objective and sensitive measures of nutritional status. The blood samples of the selected adolescents girls were analyzed for haemoglobin using cyanthaemoglobin method. The procedure followed in the estimation of the hemoglobin level is given in Appendix III. The blood haemoglobin was analyzed before and after the supplementation period of 90 days. The change in the values were analyzed.
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ANTHROPOMETRIC MEASUREMENT OF THE SELECTED ADOLESCENT GIRLS
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3. Selection of the supplement


Chameleon Plant (Houttuynia Cordata) a locally available green leafy vegetable was selected for the supplementation study. The fresh form of chameleon plant can be eaten as such or incorporated in vegetable salads and other curry preparations. The nutritive value of chameleon plant was analyzed and it was found that 100g of fresh chameleon plant contains 13.6 g of protein, 3.0g of fats, 15.7g of fibre, 20.9 of cellulose, 11.7g of ash 20.5kcal of energy, 31g of carbohydrate, 3.3 mg of iron and 21.12mg of vitamin c. Plate III presents the selection of Chameleon plant for the supplementation.

4. Administration of the supplement 


The thirty anemic adolescent girls of the age group 15 to 20 years selected for supplementation were oriented towards the benefit of chameleon plant in improving the hemoglobin level of the selected adolescents girls with low iron nutriture status. Thirty grams of chameleon plant was supplemented to the selected experimental group of 30 adolescent girls in the form of salad for a period of 90 days. The subjects were instructed to consume the leaves daily by the investigator. It was ensured that the subjects did not waste the salad and consumed 30 grams daily. The control group of 30 adolescents girls did not receive any supplement.

5. Evaluation of the effect of supplementation


To study the impact of supplementation of the chameleon plant leaves, the blood haemoglobin level was estimated at the end of 90 days supplementation period.  The final haemoglobin levels were compared with the initial level and the change in haemoglobin level was recorded both for the experimental and control group adolescent girls.


The collected data were organized systematically consolidated and analyzed statistically.
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PLATE III

CHAMELEON LEAVES (HOUTTUYNIA CORDATA) FOR SUPPLEMENTATION

IV RESULTS AND DISCUSSION

The results of the study entitled “The Efficacy of Chameleon Plant in Improving the Haemoglobin Level of Adolescent Girls in Meghalaya” are presented and discussed under the following headings:

A. Socio-economic profile of the selected adolescent girls

B. Dietary habits of the selected adolescent girls

C. Clinical examination of selected adolescent girls

D. Life style pattern of the selected adolescent girls

E. Body measurements of the selected adolescent girls

F. Biochemical parameters of the selected adolescent girls

A. SOCIO-ECONOMIC PROFILE OF THE SELECTED ADOLESCENT GIRLS


The socio-economic details of all the selected adolescent girls were collected and the results are presented in the following tables and discussed.

1. Age


The distribution of the selected adolescent girls according to age is presented in Table I.

Table I

Distribution of the selected adolescent girls according to age




(N=110)
	Age in years
	Number
	Percent

	15 
16 
17 

18 
19 
20 
	9

25

4

35

5

32
	8

23

4

31

5

29

	Total
	110
	100
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FIGURE 1
Distribution of the selected adolescent girls according to age
As presented in Table I the selected adolescent girls were grouped on the basis of age into five categories. Out of 110 adolescents girls, 31 per cent were from 18 years age followed by 29 per cent belonging to 20 years and               23 per cent were from 16 years. Thus 83 per cent were from 16, 18 and 20 years of age. Only very few were from other age groups.

2. Educational Status


Table II presents the educational status of the selected adolescent girls

Table II

Classification of the selected adolescent girls according to educational status





(N=110)
	Educational status
	Number
	Per cent

	Secondary school
Higher secondary

Under graduate
	35
39
36
	32
35
33

	Total
	110
	100



Table II gives the clear picture that there is an equal distribution among different classes. Thirty five percent of the adolescent girls were in higher secondary class, 33 per cent in under graduate, and 32 per cent secondary school. It is evident from Table I that the selected adolescent girls were in the age group when they attend schools and colleges. 

3. Family Income


Table III shows the grouping of adolescent girls on the basis of the income of their families.

Table III

Distribution of the selected adolescent girls according to family income








(N=110)
	Income range (in Rs.)
	Number
	Per cent

	Economically weaker section (<3000)

Low income – (3000-7000)

Middle income – (7000-10,000)

High income (>10,000)
	Nil

Nil

20

90
	Nil

Nil

18

82

	Total
	110
	100


              * HUDCO (2010)


HUDCO, (2010) classification was used to classify the income range. 
From Table III, it is evident that the total family income of all the selected adolescent girls exceeded Rs.7000 which indicates that all of them were in middle and high income groups as per the classification of HUDCO, (2010). Apart from the parents income in many families, the children had started to earn and hence the family income was high and consequently the standard of living was also high.

4. Religion


The data collected indicated that 99 per cent of the adolescent girls belonged to Christianity while only one per cent belonged to Hindu religion. In  Meghalaya Christianity was the dominant religion. Only those who migrate to this  state due to transferable jobs belonged to other religions.

5. Caste


Meghalaya is inhabited by a number of small and large tribal groups namely Khasis, Jaintias and Garos. The data show that the two areas namely Jaiaw and Lawmali  Pyllun were dominated by 98 per cent of tribal population, with only two  per cent belonging to other castes.

6. Type of family


A study conducted on adults of Shillong city revealed that the joint family system was coming down (Pariat and Ramadas, 2006) It was evident from the collected data that regardless of the family income, nuclear family predominated. The results of the present study are in line with the above findings.
7. Family composition


It can be inferred that majority of the adolescent girls had a family size of 4 to 6 members, with 32 per cent having one to three members.

B. Dietary habits of the selected adolescents girls


The dietary habits of all the selected adolescent girls were collected and the results are exhibited in the following.

1. Type of diet


The classification of the selected adolescent girls according to the type of diet consumed in shown in Table IV.

                                                  Table IV
classification of the selected adolescent girls according to type of diet consumed






(N=110)
	Type of diet
	Number
	Per cent

	Non vegetarian

Vegetarian
	108

2
	98

2



Table IV depicts that 98 per cent of the girls were non-vegetarians, while only two per cent were vegetarians. The adolescent girls indicated that they preferred non-vegetarians foods more than vegetarian items. In Meghalaya the consumption of non vegetarian foods like beef, pork, mutton, chicken, fish, fermented fish, prawns and egg was very high and they do not have any kind of prejudice or taboos in consuming any non vegetarian items. Every meal had atleast one non-vegetarian item.

2. Meal pattern


The diet survey indicated that all the adolescent girls followed a three meal pattern which included breakfast, lunch and dinner. All the adolescent girls from both middle and high income groups followed three meal pattern. Apart from this, they consumed tea and snacks in the evening.

3. Meals Skipped

Skipping meals varied from one person to other person. The details of the meal skipped by the selected adolescent girls are exhibited in Table V.

TABLE V

DistribuTion of the selected adolescent girls according to meal skipped







(N=110)
	Type of meal
	Number
	Per cent

	Breakfast

Lunch

Dinner

Not at all
	76

12
-
22
	69
11

-
20



From Table V it can be inferred that out of 110 adolescents girls only 20 per cent of the girls never skipped meals which is a good habit and they also reported that they maintained their eating schedule.  It was also found out that 69 per cent of the girls skipped breakfast and 11 per cent of the girls skipped lunch. Trying to lose weight, hurrying to school or college and lack of time were the main reasons expressed by the girls towards skipping of meals.


Food habits that are seen more frequently among adolescent girls include irregular consumption of meals, excessive snacking, eating away from home (Stopler, 2008).

4. Snacking


Table VI elicits the snacking pattern of the selected adolescent girls.

Table VI

Distribution of the selected adolescent girls according to the snacking pattern




(N=110)
	Snacks
	Number*
	Per cent

	Junk food

Chips

Beverages

Burger

Pizza

Pastries

Samosa

Puffs

Alu chop
	110

110

110

77

89

66

88

98

100
	100

100

100

70

80

60

80

89

91




* Multiple response


Table VI flash out the snacking pattern of all the adolescent girls. It was found that all the girls reported of consuming junk foods, chips, beverages, puffs, alu chop, during the twenty four hours. When the adolescent were asked to judge the nutritional value of these snacks, they reported as low value foods and are harmful. They believed eating unhealthy snacks and junk foods would lead to adverse effects such as obesity and overweight. The girls reported that healthy snacks had certain benefits, but the taste was not as good as junk foods.

5. Dinning out

Table VII gives the classification of the selected adolescent girls who go out to food service institutions to have their food.

Table VII
classification of the selected adolescent girls according to dinning out PATTERN










(N=110)
	Places
	Regularly
	Weekly
	Monthly
	Occasionally

	
	No.
	%
	No.
	%
	No.
	%
	No.
	%

	Hotels

Fast food center

Restaurants
	–

79

–
	–

72

–
	–

31

65
	–

28

59
	25

–

45
	23

–

41
	85

–

–
	77

–

–



Table VII reveals the fact that most of the adolescent girls preferred to have their food outside rather than having home prepared foods.


Data presented in the Table VII shows that majority of the girls skipped their meals at home and preferred having their food in fast food centers. Seventy two per cent of the girls had food at fast food centers followed by                65 per cent of the girls in the restaurants where they ate once in a week or less frequently. The collected data showed that 77 per cent of the girls hardly visited hotels and restaurants on daily basis except for some occasion, programmes or parties.
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figure 2
classification of the selected adolescent girls according to dinning out PATTERN
6. Food likes and dislikes


Table VIII shows the grouping of adolescent girls on the basis of food likes and dislikes.

Table VIII
food likes and dislikes of the selected                adolescent girls







(N=110)
	Foods
	Food likes*
	Food dislikes*

	Junk foods
Bitter food

Green leafy vegetables

Bland food

Non vegetarian

Chicken and mutton

Sweets

Fish

Rice products
Fruits
	110

30

70

-

108

83

73

102

60

105
	-

80

40

110

2

27

37

8

50

5



* Multiple response

Table VIII gives a clear picture about the food likes and dislikes of the adolescent girls. It is seen that majority of the subjects liked junk foods and non vegetarians items like pork, beef and fermented fish as they were considered as delicacies in the selected region.  Bitter foods and bland foods were disliked by a few adolescent girls only, and more than forty adolescent girls disliked green leafy vegetables. Food dislike was seen among many of the adolescent girls. Nutritious foods, fruits and bland foods were disliked very much by the girls.

7. Food beliefs

It was found out that majority of the girls did not have any food belief or any kind of prejudice or taboos in consuming any kind of foodstuff except for three per cent of the girls who reported of having food belief. They said that cabbage produces flatulence and it is believed to cause indigestion in the stomach. Apart from this, no other food belief was prevalent.

8. Frequency of Food Intake


The frequency of food intake by the selected adolescent girls is given in Appendix III. The results are discussed below,

i. Consumption of Cereals

Rice was the main cereal of the Khasi tribes irrespective of their family income, and is consumed daily by all the selected adolescent girls cornflakes was taken daily by 52 per cent of the girls followed by 35 per cent of the girls who took oats daily. Bajra and barley were taken by some girls. The consumption of these cereals was very rare.

ii. Pulses and Legumes

Bengal gram dhal and lentil were the main pulses consumed daily by 24 per cent and 91 per cent of the girls respectively. Soyabean which is one of the delicacies of the tribals was used weekly by 48 per cent of the girls. Peas was taken weekly by 87 per cent, and consumption of black gram dhal was hardly seen among the adolescent girls. 

iii. Leafy Vegetables

Mustard leaves, beet greens and wild edible plants were the main leafy vegetables used by the adolescent girls on daily basis. Wild edible greens were used as salads or for some other curry preparations. Raddish and celery leaves were consumed weekly by 67 per cent and 47 per cent respectively. Eighty five per cent did not consume carrot leaves.

iv. Roots and Tubers


Potato and onion were the two main roots and tubers daily used by all the selected adolescent girls. Yam and Tapioca were taken rarely by the girls.

v. Vegetables


The most commonly consumed vegetables by the adolescent girls were beans and cluster beans. Sundakkai (dry) is one vegetable which was disliked by 99 per cent of the girls due to its bitter taste.

vi. Nuts and Oil seeds


Groundnut was used daily by 58 per cent of the girls. Almonds and cashew nuts were taken weekly by 78 per cent and 80 per cent of the girls. Gingelly and mustard seeds were used by 69 per cent and 64 per cent of the girls. 

vii. Spices and Condiments


Among spices and condiments,  green chillies and  pepper were commonly used by 97 per cent and 94 per cent of the girls in preparation of curries and salads. Turmeric was used by majority of the girls totally upto 80 per cent, which was incorporated in every dish or items prepared.

viii. Fruits


Among the fruits, guava, lemon, grapes, orange, pineapple and tomato were very common as they were widely grown in the region. Many fruits like passion fruit, strawberry, papaya were consumed weekly by the girls.

ix. Fishes and Sea Food


Rohu, was the most common fish used followed by dry and fermented fish. Eighty per cent of the girls consumed rohu on daily basis.

x. Fleshy foods

Beef and pork were consumed daily by most of the girls. Mutton, chicken and liver were consumed weekly by the girls. Egg was taken daily by 95 per cent of the girls.

xi. Milk and Milk Products


Milk was consumed only in the form of tea and 64 per cent of the girls took cheese weekly.

xii. Sugars


Sugar was used by all the girls and 35 per cent of the girls consumed jaggery also.

xiii. Fats and Edible oil


Refined, mustard oil was used by the adolescent girls. Ghee and butter were used weekly by 59 per cent and 21 per cent of the girls respectively.

xiv. Beverages


Tea was consumed by all the girls. Ninety one per cent of the girls took coffee daily and 40 per cent of the girls took health drinks weekly.

9. Mean nutrient intake


Table IX depicts the mean nutrient take of the selected adolescent girls.

Table iX

Mean nutrient intake of the SELECTED adolescent girls










(N=110)
	Nutrients
	ICMR RDA (2010)
	Anaemic group
	% Deficit/

surplus
	Non-anaemic
	% Deficit/Surplus

	Energy

Protein

Fat

Carbohydrate

Calcium

Iron

Thiamine

Riboflavin

Niacin

Folic

Ascorbic acid
	2440

55.5

35

300

800

26

1.0

1.2

14

100

40
	1902

73

36

330

216

12.47

2.16

1.23

19.2

31.8

24.6
	-489

+17.5

+1

+30

-584

-13.53

+1.1

0

+5.2

-68.2

-15.4
	2200

84

40

337

434

31.63

4.83

1.24

23.62

31.76

60.26
	-240

+28.5

+5

+37

-366

+5.63

+3.83

0

+9.62

-68.24

+20.26



The computed mean food intake of the experimental and control groups were compared with the Recommended Dietary Allowances suggested by ICMR (2010). In the experimental group the mean intake of green leafy vegetables, roots and tubers, fruits, meat, jaggery were deficient whereas in the control group the intake of cereals products and milk were found to be deficient.


It is evident that energy was not met through the diet of both experimental and control group. Calcium which is required for the formation and maintenance of skeleton and teeth was found to be deficient in both groups. Iron which is an essential element for the formation of haemoglobin of red blood cells and plays an important role in the transport of oxygen, was deficient among the experimental group by 13.53 per cent. The deficient intake of iron rich foods by the girls was reflected in their iron nutriture. The adolescents consumed less quantity of iron when compared to RDA. It was further noted that the mean nutrient intake of the control group were deficient in folic acid by 68.24 per cent, in calcium 336 per cent. Except for these two nutrients the intake of the adolescent girls were according to the Recommended Dietary Allowances suggested by ICMR (2010).

C. CLINICAL EXAMINATION OF SELECTED ADOLESCENT GIRLS


The clinical signs and symptoms of all the selected adolescent girls were collected and the results are presented in the following.

1. Clinical symptoms


Table X depicts the results of clinical examination of the selected adolescent girls.

Table x
Distribution of the selected adolescent girls according to clinical SYMPTOMS







(N=110)
	Clinical signs *
	Number
	Per cent

	Tiredness, fatigue

Shortness of breath

Swelling of legs

Gasping

Weight loss

Dental carries

Paleness

Changes in vision and hair
	30

26

5

14

27

5

30

13
	27

24

5

13

25

5

27

12




* Multiple response
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FIGURE 3
Distribution of the selected adolescent girls according to clinical SYMPTOMS

Clinical symptoms of the selected adolescent girls presented in Table X point out that symptoms of anaemia namely tiredness, fatigue, shortness of breadth, weight loss, paleness were prevalent among 24 to 30 per cent of girls.

2. Other health problems

Table XI exhibits the other health problems experienced by the selected adolescent girls.

Table xI
Distribuion of the selected adolescent girls according to OTHER HEALTH PROBLEMS







(N=110)
	Disorders*
	Number
	Per cent

	Head ache

Giddiness

Numbers

Haemorrhoids
	28

31

24

4
	25

28

22

4



         * Multiple Response

Table XI shows that giddiness was more prevalent among the adolescent girls (28 per cent) followed by 25 per cent of the girls experiencing headache and four per cent of the girls reported of haemorrhoids, as a result of constipation.

3. Menstruation Particulars

In the survey it was found out that more than 89 per cent of the adolescent girls had menarche between the age of 12 and 13 years and the remaining 11 per cent of the girls had attained their first menstrual period at the age of 11 years.


The data collected indicate that 11 per cent of the girls had irregular menstruation for more than one month while the remaining 89 per cent of the girls reported themselves having regular menstruation every month.


It was found out that 30 per cent of the girls had prolonged menstrual bleeding while others reported of having a normal menstrual flow.

D. LIFE STYLE PATTERN OF THE SELECTED ADOLESCENT GIRLS


The life style pattern of the selected adolescent girls were collected and the results are presented in following Tables.

1. Type of activity


Table XII shows the grouping of adolescent girls on the basis of type of activity.

Table XIi
level of activity of the selected adolescent girls







(n=110)

	Type of activity
	Number
	Per cent

	Sedentary

Moderate

Heavy
	57

53

-
	52

48

-



Table XII gives the level of activities performed by the adolescent girls. It is seen that 52 per cent of the girls did sedentary work which included activities like reading, watching television, stitching and doing their assignments, while 48 per cent of the girls reported themselves doing moderate work such as household work, gardening, cooking and purchasing daily food requirements. None of the selected girls did heavy activities.

2. Exercise


Table XIII presents the type and frequency of exercise practiced by the selected adolescent girls.

Table XIII
type and frequency of exercise performed by the selected adolescent girls







(N=110)

	Type 
	Number
	Per cent

	No exercise

Walking, jogging

Swimming

Yoga, meditation

Frequency

Daily

Weekly
	105

4

–
1

4

-
	95

4

–
1

4

–



Table XIII shows that only less number of subjects exercised daily. Walking was the most common type of exercise among the selected adolescent girls of all income groups. Only one adolescent girl performed yoga and meditation. It was also found that majority of the girls did not involve themselves in any form of exercise and most of them went to school or colleges by vehicles rather than walking. Thus physical activity was very minimum.

3. Chewing pan


Table XIV exhibits the habit of chewing pan among the selected adolescent girls.

Table XIV
habit of chewing pan and tobacco by the selected adolescent girls





(N=110)

	Chewing habit
	Number
	Per cent

	Yes

No
	99

11
	90

10



As evident from Table XIV more than 90 per cent of the girls had the habit of chewing pan and substances with tobacco.

4. Type of substance chewed 

Table XV exhibits the type of pan and tobacco chewed by the selected adolescent girls.

TABLE XV

TYPE OF PAN AND TOBACCO CHEWED BY SELECTED ADOLESCENT GIRLS









(N=110)

	Substances*
	Frequency
	Quantity

	
	Daily
	1-5 packets
	6-10 packet

	Pan masala

Tobacco

Mouth freshners

Betel nuts
	30

10

68

90
	10

10

68

90
	20

–

–

–


 
* Multiple Response


Table XV clearly states that 90 adolescent girls used pan which is betel leaf and nut daily. The usual ingredients in the pan were betel nut, betel leaf and lime. Betel nut was consumed by the girls either fresh or fermented. Majority of the girls spent more than Rs.200 to 400 per month on pan masala, tobacco, mouth freshners and betel nut. It has also been reported that the girls had been taking pan with tobacco for more than 1 to 2 years. Irrespective of income, all the girls were pan eaters.

5. Alcohol consumption


Table XVI presents the habit of drinking alcohol seen among the selected adolescent girls.

Table XVI

alcohol consumption by the selected adolescent girls






(N=110)

	Alcohol consumption
	Number
	Percent

	Yes

No
	33

77
	30

70


Alcohol consumption was observed among 33 out of the total of 110 adolescent girls. It was a common habit among the adolescent girls of all income groups.

6. Type of alcohol


Table XVII exhibits the type of alcohol consumption by the selected adolescent girls.

Table XVII
type of alcohol consumed by the selected adolescent girls







(N=110)

	Type of Alcohol *
	Number
	Per cent

	Votka

Beer

Wine
	9

7

21
	27

21

64




* Multiple response



Table XVII flash out the type and quantity of drinks consumed by the adolescent girls. It is seen that 64 per cent of the girls took wine, 27 per cent took votka and 21 per cent consumed beer. Alcoholic drinks were consumed by both middle and high income group girls. Majority of the girls consumed alcoholic drinks only when there is any special programme or parties with the maximum quantity of 2 glasses which ranged from 100 to 200 ml.

7. Coffee consumption

Consumption pattern of coffee is presented in Table XVIII.

Table XVIII
DistribuTion of the selected adolescent girls according to coffee consumption






(N=110)

	Beverages
	Number
	Per cent

	Coffee consumption

Yes

No

No. of cups

1-2 cups

3-4 cups
	100

10

86

14
	91

9

78

13



From Table XVIII it is evident that except 9 per cent of the girls, all the other remaining girls took coffee. The table reveals that majority of the subjects consumed 1 to 2 cups per day while 13 per cent of the girls consumed 3 to 4 cups of coffee per day. The subjects reported that long working hours, and cold climatic conditions could be the reasons towards high consumption of coffee.

E. BODY MEASUREMENTS OF THE SELECTED ADOLESCENT GIRLS


The anthropometric measurements of all the selected adolescent girls were studied. The height, weight, waist and hip circumferences were measured and Body Mass Index and Waist Hip Ratio were calculated.

1. Body Mass Index (BMI)

The individual height, weight, BMI, waist and hip circumference and waist hip ratio are presented in Appendix III.


The calculated BMI of the selected adolescent girls is shown in                  Table XIX.

Table XIX

body mass index classification of the selected adolescent girls






(N=110)

	Body Mass Index *
	Number
	Per cent

	<18.5 (under weight)

18.5 – 24 (normal)

25 -  29 (over weight)

>30 (obese)
	7

100

3

-
	6

91

3

-



    * WHO (2011)



WHO (2011), classification was used to classify the Body Mass Index. From the Table XIX it is clear that six per cent of the girls were underweight.  Ninety one per cent of the girls were in the normal range of BMI. No one was obese.


According to WHO, obesity is caused when BMI is greater than 25 kg/m2 and on the other hand if percentage of body fat in males is greater than 25 per cent and in females gender than 30 per cent, it is considered as obese (Misra et al., 2007).

2. Waist Hip Ratio


Table XX shows data regarding waist hip ratio.

Table XX

waist hip ratio of the selected adolescent girls 







(N=110)

	Waist hip ratio
	Number
	Per cent

	0.8

>0.85
	107

3
	97

3



From Table XX, it is evident that 92 per cent of the girls had normal waist hip ratio and three per cent of the girls’ waist hip ratio was more than the recommended value. But for the fact that the general stature of the girls were less than the rest of the state, the selected adolescent girls had normal weight for height.
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FIGURE 4
body mass index classification of the selected adolescent girls
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FIGURE 5

waist hip ratio of the selected adolescent girls 

3. Mean Anthropometric Measurement


The table XXI presents the mean anthropometric measurements of the selected adolescent girls.
TABLE XXI

ANTHROPOMETRIC MEASUREMENT OF THE SELECTED ADOLESCENT GIRLS

	Anthropometric measurements
	Reference values
(ICMR 2010)
	Mean  ± S.D

	Height (cm)
	162.56
	153.53 ± 4.62

	Weight (kg)
	52.1
	49.33 ± 4.94

	BMI
	20.7
	20.89 ± 1.64

	Waist hip ratio
	0.85
	0.82 ± 0.01



The mean height and weight of the selected adolescent girls were compared with that of ICMR standard values. The data revealed that the mean height and weight were below the standard value and the BMI was however within the normal range indicating that the adolescent girls of the selected tribal population were shorter. It was evident from Table XXI that the waist hip ratio of all the girls were below the ranges of the standard value. In general the stature of the selected adolescent girls was small compared to all India values.
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FIGURE 6
ANTHROPOMETRIC MEASUREMENT OF THE SELECTED ADOLESCENT GIRLS
F. BIOCHEMICAL PARAMETERS OF THE SELECTED ADOLESCENT GIRLS


Biochemical parameter of all the selected adolescent girls were collected and the results are presented in following table.

1. Haemoglobin level


The haemoglobin level of the selected adolescent girls is presented in Table XXII.

TABLE XXII

HAEMOGLOBIN LEVEL OF THE SELECTED ADOLESCENT GIRLS







     (N=110)

	Haemoglobin level
	Number
	Percent

	11-16g/dl

Below 10g/dl
	80

30
	73

27



Table XXII flash out the haemoglobin level of the selected adolescent girls. Seventy three per cent of the girls haemoglobin levels were found to be within the normal range whereas 27 per cent of the girls had haemoglobin below 10g/dl, ie., below the normal range.
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FIGURE 7
HEAMOGLOBIN LEVEL OF THE SELECTED ADOLESCENT GIRLS
2. Correlation between Iron intake and blood haemoglobin levels


The Table XXIII depicts the correlation between the iron intake and blood haemoglobin levels of the selected adolescent girls.
TABLE XXIII

CORRELATION BETWEEN IRON INTAKE AND BLOOD HAEMOGLOBIN LEVELS OF THE SELECTED ADOLESCENT GIRLS
	Groups
	Iron intake
	Haemoglobin level
	Correlation

	
	Mean ± SD
	Mean ± MD
	

	Experimental group (N=30)
	13.32 ± 2.93
	9.52 ± 1.28
	0.318NS

	Control Group (n=30)
	28.99 ± 13.94
	13.94 ± 0.96
	0.568**

	Iron = 26mg (ICMR, 2010), 
haemoglobin = ≥12 (WHO, 2010)

	** - Correlation is significant at 0.01 per cent level

NS – Not significant



Table XXIII depicts the correlation between the iron intake and haemoglobin level of the experimental group and control group. The table shows a non significant correlation among the experimental group indicating there was no correlation between the iron intake and that of the haemoglobin level in the case of experimental group. Though there was consumption of iron through diet, there was no associated increase in the haemoglobin level.


On the other hand, the Table XXIII and Figure 8  potray a positive association which was significant at 1 per cent level among the control group indicating a strong correlation between the iron intake and haemoglobin level.
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3. Mean haemoglobin level


The Table XXIV potray the mean haemoglobin level of the selected adolescent girls.
TABLE XXIV

MEAN HAEMOGLOBIN LEVEL OF THE SELECTED ADOLESCENT GIRLS










(N=110)
	Groups
	Blood haemoglobin

	
	Before supplementation
	After supplementation
	Difference
	‘t’value

	
	Mean ± SD
	Mean ± SD
	
	

	Experimental group
	9.62 ± 1.33
	10.95 ± 1.15
	1.333
	6.598**

	Control group
	14.76 ± 0.66
	14.80 ± 0.63
	0.0400
	0.6470 NS

	Haemoglobin level = ≥12 (WHO, 2010)


**-Significant at one per cent level
NS-not significant


Data flashed in Table XXIV indicate the  mean blood haemoglobin level of the selected adolescent girls belonging to experimental group and control before and after supplementation. The blood haemoglobin level of the experimental group increased from 9.62 to 10.95g/dl which was significant at one per cent level.


Further it was noted that there is no significant change in the haemoglobin level of the control group indicating that there is no significant increase in the blood haemoglobin level.


The results show the efficacy of the chameleon plant in improving or raising the blood haemoglobin level in adolescent girls.
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FIGURE 9
MEAN HAEMOGLOBIN LEVEL OF THE SELECTED ADOLESCENT GIRLS
V. SUMMARY AND CONCLUSION


Anaemia is one of the most common nutritional problems in the world today (Zimmerman and Kraemer, 2007). It continues to exist, and it affects the health, quality of life and working capacity in billions of people all over the world (Milman, 2011). It has consequences on human health, social and economic development, and associated with increased risk of morbidity and mortality especially in pregnant women, adolescents and children.


A high demand for iron during rapid growth accompanied by dietary deficiencies and menstrual blood loss are the most common causes of iron deficiency in young women. So adolescence is a vulnerable period for the development of nutritional anaemia (Chaudhary and Dhage, 2008).


Strategies to improve iron status and reduce the burden of anaemia include iron supplementation food fortification, dietary diversification and modification and public health measures (Ramakrishnan and Tunsch, 2008).


Hynniewta and Kumar (2008) reported that chameleon plant (Houttuynia Cordata) known as Jamyrdoh in Khasi belongs to the family of Saururaceae. The whole plant is eaten raw, leaf juice is taken for cholera, dysentery, curing of blood deficiency and purification of blood.


Keeping these factors in mind the present study entitled “The efficacy of chameleon plant (Houttuynia Cordata) in improving the blood haemoglobin of selected adolescent girls in Meghalaya” was undertaken to evaluate the efficacy of chameleon plant leaves available in Shillong, Meghalaya in increasing blood haemoglobin level.


In order to fulfill the objective, a survey was conducted in two urban areas of Meghalaya and 110 adolescent girls were randomly selected for the study. The haemoglobin content of all the 110 adolescent girls were estimated. From this 30 adolescent girls who had blood haemoglobin less than 10g/dl were selected for supplementation of the chameleon plant. The chameleon plant in the form of salad was supplemented for a period of 90 days and another group of 30 adolescent girls who had blood haemoglobin above 12 g/dl was selected as control group without any supplementation. The blood haemoglobin was estimated at the end of 90 days of supplementation. The final haemoglobin levels were compared with the initial level and the change in haemoglobin levels was recorded.


The salient findings of the study are summarized below,

· It was observed that out of 110 adolescent girls, 31 per cent were from 18 years age followed by 29 per cent belonging to 20 years, 23 per cent from 16 years of age and 13 per cent were from 15,17,19 years age group. The maximum anaemic girls selected were between 18 to 20 years.

· Ninety nine per cent of the girls belonged to Christianity, with 1 per cent to Hindu religion.

· It was seen than Lawmali and Jaiaw, the two urban areas of Meghalaya were dominated by tribal population upto 98 per cent.

· All the adolescent girls selected for the study were living in nuclear families with 4 to 6 members.

· All the 110 adolescent girls were attending school or college.

· Eighty two per cent of the adolescent girls were from high income family while 18 per cent were from middle income family.

· Anaemia was mostly seen in high income families compared to middle income families.

· Out of 110 adolescent girls, 6 per cent were underweight, 91 per cent were normal and 3 per cent were overweight.

· Ninety two per cent of the girls had normal waist hip ratio and three per cent of the girls had more than the recommended value.

· It was found out that heredity did not play a role in anaemia in 97 per cent of the selected adolescent girls.

· The study showed that only one per cent of the adolescent girls had undergone blood transfusion and 7 per cent of the girls had their blood checked once in a year, and none of the girls had undergone any surgery.

· Different symptoms of anaemia were prevalent among 24 to 30 per cent of girls.

· Majority of the girls had their first menstrual period at the age of 13 years, with 25 per cent at the age of 12 and 10 per cent at the age of 11 years.

· Ninety one per cent of the girls had regular periods while 11 per cent had irregular menstrual flow

· It was seen that 30 per cent of the girls had prolonged menstrual bleeding while 70 per cent had normal menstrual flow.

·  Fifty two percent of the girls performed sedentary work while 48 per cent did moderate work.

· Only 4 per cent of the girls exercised daily. Walking was the most common exercise followed by yoga and meditation. Ninety five per cent did not perform any exercise.

· Majority of the girls consumed 1 to 2 cups of coffee per day while 13 per cent of the girls consumed 3 to 4 cups a day.

· Alcohol consumption was observed among 33 per cent out of 110 adolescent girls.

· The study depicted the fact that 90 per cent of girls indulged in the habit of chewing pan and tobacco.

· Only two per cent of the girls were vegetarians and 98 per cent were non vegetarians.

· All the adolescent girls followed a three meal pattern.

· Majority of the girls skipped breakfast followed by 11 per cent skipping lunch.

· It was found out that majority (81 per cent) of the girls neglected their hunger.

· Only 29 per cent of the girls ate appropriate food when hungry, the remaining 71 per cent neglected hunger and did not take appropriate food.

· Snacks such as junk foods, chips, beverages, burger, pizza, puffs, aluchop were consumed.

· Seventy two per cent of the girls preferred having their food in fast food centers while 65 per cent dined out weekly or less frequently. It had also been reported that the girls hardly visited hotels and restaurants on daily basis except for some occasions and parties.

· It was found out that majority of the girls liked junk food and non vegetarian items, with 60 per cent of the girls disliking bitter gourd, 44 per cent disliked green leafy vegetables, 27 per cent disliked sweets and fish and 49 per cent disliked rice products.

· Rice was the main cereal of the Khasi tribes irrespective of their family income. Among the pulses lentil were commonly used. Soya bean in fermented form was also one of the delicacies of the tribals which was used frequently. The leafy vegetable mostly consumed by the girls were mustard leaves, beet green and other wild edible plants. The roots and tubers used were mainly potato and carrot. Cucumber and tomato were included daily in the diet. Among the fruits guava, lemon, oranges, tomato were very common as they are widely grown in the region. Among fish, rohu was the most common fish used followed by fermented fish. Beef was the most common meat consumed followed by pork, egg and chicken. Milk was consumed mostly in the form of tea. Sugar was used by all the subjects. Tea was consumed daily by everyone.

· Mean nutrient intake by the experimental group showed deficit mainly in carbohydrate, calcium, iron, folic acid and ascorbic acid. The deficient intake of iron rich foods was reflected in their iron nutriture.

· A positive correlation at one per cent level between iron intake and haemoglobin level was seen among the control group and the analysis also showed a non significant correlation between iron intake with that of haemoglobin level in the case of experimental group.

· The blood haemoglobin level of the experimental group increased from 9.62 to 10.95g/dl which was significant at one per cent level. This shows the efficacy of chameleon plant in raising blood haemoglobin level in adolescent girls.

CONCLUSION


Nutritional anaemia is more common among the young adolescent girls, probably due to low intake of haemopoietic nutrients since childhood, and increased demand for nutrients coupled with menstrual losses of iron. Wild edible plants are grown in a wide range in Meghalaya and are excellent source of iron and micronutrients. These green leafy vegetables are inexpensive compared to other vegetables and hence within the reach of poor man. The lack of incorporating these leafy vegetables in the diet among public in general may be the main drawback for low haemoglobin level. For this reason, supplementation of these leafy vegetables may be one of the important strategies to combat iron deficiency anaemia.


The findings of the present investigation revealed the beneficial effects of chameleon plant supplementation on anaemic adolescent girls. Chameleon plant supplementation in anaemic girls brought a lot of significant improvement in blood haemoglobin. Thereby this study revealed a positive impact of chameleon plant supplementation in combating anaemia among adolescents. Popularisation of chameleon plant to include it in daily dietaries of adolescent girls in Meghalaya would prove to be sustainable and long term strategy to alleviate anaemia among adolescent girls.
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APPENDIX I

QUESTIONNAIRE ON THE EFFICACY OF CHAMELEON PLANT (Houttuynia Cordata) IN IMPROVING THE BLOOD HAEMOGLOBIN LEVEL OF SELECTED GIRLS IN MEGHALAYA

1. 
Name of the investigator
:
2. 
Name of the interviewee
:

3. 
Age



:

4. 
Sex



:

5. 
Religion



:

6. 
Caste



:

7. 
Address



:

8. 
Type of the family

: 
(Joint family      (Nuclear family

9. 
Composition of the family.

	Sl No.
	Name of members
	Relation to the head family
	Marital status
	Age in years
	Education
	Occupation
	Income per month

	
	
	
	
	
	
	
	


A. ANTHROPOMETRIC  ASSESSMENT.

10. 
Height (in cms)

:

11. 
Weight (in kgs)

:

12. 
Body Mass Index (BMI)
:

13. 
Waist circumference (in cms):

14. 
Hip circumference (in cms)
:

15. 
Waist  to hip ratio

:

B. CLINICAL INVESTIGATION

16. 
Were you diagnosed with anaemia. 
(Yes     
(No

       
If   yes

17. 
What type of anaemia do you have?

18. 
What was the test done to diagnose anaemia?

19. 
Do any of your family suffer from anaemia or any blood disorders?

	Disease
	Relation to the subject

	
	Grandparents
	Father
	Mother
	Brother
	sister

	
	Maternal
	Paternal
	
	
	
	

	Anaemia
	
	
	
	
	
	


20. 
Have you had any blood transfusion?


(Yes     
(No

21. 
Have you had any surgery recently?


(Yes     
(No

22. 
How often do you have your blood checked?

Symptoms

23. 
Did you ever have any of the following symptoms?


(Tired or decreased activity or fatigue 


(Gasping


(Irritable





(Giddiness


(Chest pain





(Weight loss


(Shortness of breadth, palpitation


(Pallor or conjunctiva


(Headache





(Dental carries


(Swelling in legs

24. 
Have you noticed any numbness in your sense of touch and feeling?


(Yes     
(No

25. Have you recently thought your skin or eyes might be more pale than 
usual?


(Yes     
(No

26. 
Have you noticed any changes in vision and hair?


(Yes     
(No

27. 
Do you have haemorrhoids?


(Yes     
(No

28.
When did you first had your menstrual periods?

29. 
Do you have your regular periods?


(Yes     
(No

30. 
Have you experienced heavy or prolonged menstrual bleeding?


(Yes     
(No

BIOCHEMICAL ASSESSMENT

Haemoglobin level:

           Life Style Pattern

31. 
Type of activity


(Sedentary 

(Moderate

(Heavy

32. 
Do you exercise regularly?


(Yes     
(No

	Type of exercise
	Frequency
	Duration

(Minutes)

	i. Walking, Jogging

ii. Swimming or acquatic exercise

iii. Yoga, meditation

iv. Aerobic exercise

v. Other exercise
	
	


33. 
Do you have the habit of drinking coffee?


(Yes     
(No

If yes

Number of cups/day


(1 cup-2 cups 

(3-4 cups

(5-6 cups

34. Do you drink alcohol?


(Yes     
(No          

If yes, what type and give frequency of drinks?

	Name of drinks
	Quantity
	Frequency

	
	
	Daily
	Weekly
	Monthly
	Occasions

	
	
	
	
	
	


35. 
Do you have the habit of chewing pan?


If yes


What type and give the frequency

	Name of tobacco
	Quantity
	                   Frequency

	
	
	Daily
	Weekly
	Monthly
	Occasions

	Pan masala

Tobacco

Mouth freshners

Betel nuts
	
	
	
	
	


DIETARY SURVEY

36. 
What type of diet do you follow?


(Vegetarian  
(Non vegetarian
( Ova vegetarian

37. 
Do you follow?


(Three meal pattern
(Two meal pattern
(Any other (specify):

38. 
Do you skip any meal in a day?


(Yes     
(No

          If yes, indicate


(Breakfast 

(Lunch 

(Dinner

39. 
Do you neglect your hunger when you are busy?


(Yes     
(No

40. 
Do you eat appropriate foods when you are hungry?


(Yes     
(No 

41. 
How often do you go to have your foods in?

	Name of the place
	Regularly
	Weekly
	Monthly
	Occasions

	Hotels

Fast food

Centers

Restaurants
	
	
	
	


42. 
Any fast food habits?


(Yes     
(No

       
If yes, indicate


( Daily

( Weekly

( Monthly
(Occasions

43. 
Snacking pattern

	Snacks
	Yes
	No

	Junks food

Chips

Beverages

Burger

Pizza

Pastries

Samosa

Puffs

Aluchop
	
	


44. 
Food likes and Dislikes

	Foods
	Food likes
	Food dislikes

	Junks

Bitter foods

Green leafy vegetables

Bland food

Non Vegetarian

Chicken and mutton

Sweets

Fish

Rice products

Fruits
	
	


45. 
Do you have any food beliefs?


(Yes     
(No

       If yes, list the foods

a. Cold foods: 


b.Hot foods:

b. Gasser foods:


c.Other foods:

46. 
Frequency of foods intake
	Foodstuffs
	Daily
	Weekly
	Monthly
	Not at all

	cereals, grains products

Rice


Bajra

Barley

Millets

Oats

Cornflakes

Riceflakes

Rice puffed

Wheat flour

Maida

Semolina
	
	
	
	

	Foodstuffs
	Daily
	Weekly
	Monthly
	Not at all

	Pulses and legumes

Bengal gram(whole)

Bengal gram(dhal)

Moong dhal

Cowpea

Horse gram

Lentil

Peas(dry)

Rajmah

Blackgram dhal

Soyabean
	
	
	
	

	Green leafy vegetables

Raddish leaves

Turnip leaves

Colocasia leaves

Beet greens

Mustard leaves

Celery leaves

Carrot leaves

Others(specify)
Roots And Tubers

Potato

Beetroot

Carrot

Yam

Topiaca

Sweet Potato

Others Vegetables

Beans

Bittergourd

Cluster beans

Onion stalks

Plaintain

Sundakkai fresh

Sundakkai dry

Others
Nuts and Oilseeds

Almonds

Cashewnuts

Gingely seeds

Mustard seeds

Groundnut

Pistachio nut

Condiments and Spices

Cardamon
Chillies Green
	
	
	
	


	Foodstuffs
	Daily
	Weekly
	Monthly
	Not at all

	Cloves

Cumin seeds

Fenugreek seeds

Pepper

Tamarind

Tumeric
	
	
	
	

	Fruits

Gooseberry

Grapes

Guava

Lemon

Dates

Sweet Lemon

Lichi

Musambi

Melon

Orange

Papaya

Passion Fruit

Pineapple

Stawberry

Tomato

Raisins

Plum

Fishes and Other Sea Foods

Cat fish

Crab 

Herring

Horse Mackeral

Koi

Magur

Rohu

Seer

Singhi
	
	
	
	

	Meat and poultry

Beef

Buffalo

Duck

Pork

Liver

Mutton

Egg

Chicken

Milk and milk products

Cow milk

Cheese

Khoa

Skimmed milk powder
	
	
	
	

	Sugars

Sugar 

Jaggery
Honey
	
	
	
	

	Foodstuffs
	Daily
	Weekly
	Monthly
	Not at all

	Fats and edible oil

Butter 

Ghee

Cooking oil

Beverages

Tea

Coffee

Health drinks
	
	
	
	


47. 
24 hour recall method for 3 consecutives days

	Day
	Meal
	Items
	Quantity consumed

	First day

Second day

Third day
	
	
	


COMPLICATION

48. 
Do you have any complication?


(Yes     
(No     

          If yes, indicate the complication

49. 
How long do you have the complication?

THANK YOU!!

APPENDIX II

HEGIHT, WEIGHT, BMI, WASIT CIRCUMFERENCE, HIP CIRCUMFERENCE AND WASIT HIP RATIO OF THE SELECTED ADOLESCENT GIRLS

	S. No
	Height (in cms)
	Weight (in kgs)
	BMI
	WC (cms)
	HC (cms)
	WHR

	1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30
31

32

33

34

35
	150

153

154

160

160

151

151

151

150

156

160

141

159

141

148

156

158

158

160

150

154

150

152

159

159

149

152

153

150

153
156

150

150

150

155
	52 

53 

53

56 

55 

48 

48 

44 

48

54

58

45

58

45

52

50

50

50

52

49

50

49

56

55

57

47

48

44

45

48
50

45

50

48 

50
	23.11

21.23

21.23

21.4

21.4

21.05

21.05

19.29

21.33

22.18

22.65

22.52

23.2

22.52

24.7

20.54

20.02

20.02

20.31

21.77

21.08

21.7

24.2

21.75

22.54

21.17

20.77

18.79

20

20.50
20.5

20

22.22

21.33

20.81
	73

74

74

73

73

67

67

64

70

69

75

68

84

68

82

74

72

74

73

69

72

70

74

73

74

73

70

65

68

70
69

68

73

71

72
	88

89

89

88

88

82

82

79

84

83

90

82

99

82

92

89

87

89

88

84

86

85

88

88

89

88

83

78

82

85
83

82

88

86

87
	0.82

0.83

0.83

0.82

0.82

0.81

0.81

0.81

0.83

0.83

0.83

0.82

0.84

0.82

0.83

0.83

0.82

0.83

0.82

0.82

0.83

0.82

0.84

0.82

0.83

0.82

0.84

0.83

0.82

0.82
0.83

0.82

0.82

0.82

0.82

	36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60
61

62

63

64

65

66

67

68

69

70

71

72

73

74

75
	160

154

148

160

154

148

160

150

158

151

153

154

158

160

155

150

155

150

153

153

148

154

153

156

150
153

158

158

148

158

158

153

151

160

156

148

152

148

156

160
	50

49

48 

50 

53 

52

48

48 

54

58 

55 

50 

54 

54 

48 

49 

49 

49 

48 

60 

44 

61 

48 

63 

44 
46 

49 

48 

40 

53 

48

47

43 

52 

49 

44 

51

43

45 

48
	22.12

20.66

21.91

22.12

23.5

20.32

21.05

.20.5

.21.08

23.23

21.4

20.81

21.09

21

21.33

21.82

21.7

21.77

20.5

25.63

20.09

25.72

20.5

25.8

19.5
18.42

19.62

19.62

18.26

21.23

19.22

20.07

18.77

20.31

20.13

20.08

22.00

19.63

18.49

18.75
	74

69

70

73

73

70

09

70

68

70

72

71

73

74

65

70

68

69

68

74

67

69

69

75

68
68

68

67

64

74

67

67

70

73

67

67

69

70
64

66
	89

83

85

89

88

84

84

85

82

84

87

85

88

88

80

82

82

83

81

86

82

80

83

87

81
81

83

82

77

89

82

80

86

88

80

82

84

84

78

79
	0.83

0.83

0.82

0.82

0.82

0.83

0.82

0.82

0.82

0.83

0.82

0.83

0.82

0.84

0.81

0.85

0.82

0.83

0.83

0.86

0.81

0.80

0.83

0.86

0.83
0.83

0.81

0.81

0.83

0.83

0.81

0.83

0.81

0.82

0.83

0.81

0.82

0.83

0.82

0.83


	S. No
	Height (in cms)
	Weight (in kgs)
	BMI
	WC (cms)
	HC (cms)
	WHR

	76

77

78

79

80

81

82

83

84

85

86

87
88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110


	156

148

153

160

158

148

150

152

156

156

154

158
156

153

151

156

148

148

153

160

158

158

151

153

141

149

160

141

148

160

150

152

152

160

153
	49

 43

44

54

54 

42

45

48

55

55

50

57
50

48

39

49

43

40

44

55

46

58

43

44

45

44

49

35

44

50

49

51

51

55

44
	20.13

19.63

18.7

21.09

21.63

19.17

20

20.77

22.60

22.60

21.08

22.83
20.50

20.50

17.10

20.13

19.63

18.26

18.70

21.48

18.42

23.23

18.85

18.79

22.52

19.8

19.1

17.60

20.09

19.53

21.70

22.0

22.0

21.48

18.79
	67

70

66

74

72

67

65

70

70

70

68

74
69

67

62

67

70

64

66

78

68

70

62

65

70

65

68

64

67

75

73

69

69

68

65
	80

84

80

89

87

82

78

83

82

92

82

88
83

80

76

80

84

77

80

93

81

84

76

78

83

79

81

78

82

90

88

84

84

82

78
	0.83

0.83

0.82

0.83

0.82

0.81

0.83

0.84

0.85

0.84

0.82

0.84
0.83

0.83

0.81

0.83

0.83

0.83

0.82

0.83

0.83

0.83

0.81

0.83

0.84

0.82

0.83

0.82

0.81

0.83

0.82

0.82

0.82

0.82

0.80


APPENDIX III

ESTIMATION OF HAEMOGLOBIN - CYANMETHAEMOGLOBIN METHOD

Aim: To estimate the amount of haemoglobin present in sample of blood.

Principle


This method measures not only oxyhaemoglobin but also carboxhaemoglobin and methaemoglobin except sulhaemaglobin with filter type photoelectric calorimeter. The single relatively broad band of cyanmethaemoglobin in the given spectral region has a distinct advantage. This method can be modified to determine advantage. This method can be modified to determine haemoglobin in dry blood on filter paper.

Reagents

1. Sodium hydrogen carbonate – 1g

2. Potassium cyanide – 0.59

3. Potassium ferricyanide – 0.2g

4. Distilled water – 1 litre


The solution is not needed after it forms a precipitate on the bottom of the storage bottle and preferably under cold storage. Its precipitation and handling should be done with great care.

 Procedure

1. Exactly 5ml of Drabkins solution was measured into a dry test tube from a burette.
2. Exactly 0.02 ml of blood was transferred from a standard haemoglobin pipette into a dilutent solution, usual care in filling and cleaning of blood haemoglobin pipette was observed.
3. The blood and the dilutent are thoroughly mixed by rotating the tubes.
4. Ten minutes time was allowed for the formation of cyanmethaemoglobin.
5. Five ml of the dilutent solution was used as blank.
6. With green filter 540nm, the readings were taken in a photo electric calorimeter.
APPENDIX IV
HAEMOGLOBIN LEVEL OF THE SELECTED ADOLESCENT GIRLS

	S.No.
	BMI
	
	S.No.
	BMI
	
	S.No.
	BMI
	
	S.No.
	BMI

	1. 
	11.6
	
	31. 
	14.6
	
	61. 
	13.6
	
	91. 
	8.7

	2. 
	11.6
	
	32. 
	11.6
	
	62. 
	11.6
	
	92. 
	8.8

	3. 
	12.3
	
	33. 
	11.8
	
	63. 
	11.8
	
	93. 
	9.1

	4. 
	11.6
	
	34. 
	12.3
	
	64. 
	11.4
	
	94. 
	9.4

	5. 
	15.5
	
	35. 
	11.4
	
	65. 
	13.7
	
	95. 
	10.5

	6. 
	13.6
	
	36. 
	12.3
	
	66. 
	11.6
	
	96. 
	10.5

	7. 
	11.8
	
	37. 
	15.5
	
	67. 
	11.6
	
	97. 
	10.8

	8. 
	11.6
	
	38. 
	11.6
	
	68. 
	14.6
	
	98. 
	10.5

	9. 
	11.8
	
	39. 
	11.6
	
	69. 
	15
	
	99. 
	10.5

	10. 
	12.4
	
	40. 
	11.6
	
	70. 
	12.3
	
	100. 
	8.7

	11. 
	11.4
	
	41. 
	15.5
	
	71. 
	12.8
	
	101. 
	8.7

	12. 
	11.4
	
	42. 
	11.4
	
	72. 
	12.5
	
	102. 
	8.7

	13. 
	13.5
	
	43. 
	14.1
	
	73. 
	13.7
	
	103. 
	8.7

	14. 
	13.2
	
	44. 
	11.5
	
	74. 
	11.6
	
	104. 
	8.7

	15. 
	13.6
	
	45. 
	11.4
	
	75. 
	11.6
	
	105. 
	7.9

	16. 
	11.8
	
	46. 
	12.9
	
	76. 
	14.6
	
	106. 
	6.7

	17. 
	14.5
	
	47. 
	11.6
	
	77. 
	15.0
	
	107. 
	9.4

	18. 
	11.6
	
	48. 
	11.6
	
	78. 
	13.6
	
	108. 
	8.2

	19. 
	11.6
	
	49. 
	11.9
	
	79. 
	14.1
	
	109. 
	9.4

	20. 
	11.6
	
	50. 
	11.6
	
	80. 
	13.6
	
	110. 
	10.5

	21. 
	11.6
	
	51. 
	14.6
	
	81. 
	10.5
	
	
	

	22. 
	11.6
	
	52. 
	11.3
	
	82. 
	10.5
	
	
	

	23. 
	13.6
	
	53. 
	14.1
	
	83. 
	10.8
	
	
	

	24. 
	14.1
	
	54. 
	11.8
	
	84. 
	10.5
	
	
	

	25. 
	11.8
	
	55. 
	15.5
	
	85. 
	10.8
	
	
	

	26. 
	11.6
	
	56. 
	12.3
	
	86. 
	10.8
	
	
	

	27. 
	12.7
	
	57. 
	14.1
	
	87. 
	10.8
	
	
	

	28. 
	13.6
	
	58. 
	12.7
	
	88. 
	10.5
	
	
	

	29. 
	11.8
	
	59. 
	14.1
	
	89. 
	10.5
	
	
	

	30. 
	12.3
	
	60. 
	12.7
	
	90. 
	5.8
	
	
	


Appendix V
FREQUENCY OF FOOD INTAKE

	Food Stuff
	Daily
	Weekly
	Monthly
	Not at all

	
	No.
	Per cent
	No.
	Per cent
	No.
	Per cent
	No.
	Per cent

	Cereals

	Rice

Bajra

Barley

Millets

Oats

Corn flakes 

Rice flakes

Rice puffed

Wheat flour

Maida

Semolina
	110

-

-

-

35

52

21

29

6

7

2
	100

-

-

-

33

47

19

26

5

6

2
	-

-

-

-

41

47

68

53

20

13

2
	-

-

-

-

37

43

61

48

18

12

2
	-

-

-

-

6

6

10

14

62

58

18
	-

-

-

-

5

5

9

13

56

53

16
	-

110

110

110

27

5

12

14

22

32

88
	-

100

100

100

25

5

11

13

20

29

80

	Pulses and legumes

	Bengal gram (whole)

Bengal gram dhal

Moong dhal

Cow pea

Horse gram

Lentil

Peas (dry)

Rajmah

Black gram dhal

Soya bean
	1

24

11

1

1

91

1

0

-

3
	1

22

10

1

1

83

1

-

-

3
	78

82

40

10

4

12

87

61

-

53
	71

75

37

9

4

11

79

55

-

48
	10

3

32

55

54

1

13

28

-

25
	9

3

29

50

49

1

12

25

-

23
	21

1

27

44

51

6

9

21

110

29
	19

1

25

40

46

5

8

19

100

26

	Green leafy vegetables

	Raddish leaves

Turnip leaves

Colocassia leaves

Beet greens

Mustard leaves

Celery leaves

Carrot leaves

Others
	9

2

1

12

83

10

3

8
	8

2

1

11

75

9

3

7
	74

41

26

28

6

52

12

13
	67

37

24

25

5

47

11

11
	7

25

54

21

4

4

2

-
	6

22

49

19

4

4

2

-
	20

42

29

49

17

44

93

89
	18

38

26

45

15

40

85

81

	Roots and Tubers

	Potato

Beetroot

Carrot

Yarn

Tapiaca

Sweet potato
	110

28

71

-

-
-
	100

25

65

-

-
-
	-

51

34

12

12
2
	-

46

31

11

11
2
	-

3

1

13

17
68
	-

3

1

12

15
62
	-

38

4

88

81
40
	-

35

4

80

77
36


	Vegetables

	Beans

Bittergourd

Cluster beans

Onion stalks

Plantain

Sundaikkai (fresh)

Sundaikkai (dry)
	40

6

22

2

-

-

-
	36

5

20

2

-

-

-
	49

58

71

7

2

32

-
	45

53

65

6

2

29

-
	2

5

1

-

-

20

1
	2

5

1

-

-

18

1
	19

41

16

101

108

58

109
	27

37

15

92

98

53

99

	Nuts and oil seeds

	Almonds

Cashew nuts

Gingelly seeds

Mustard seeds

Ground nut

Pistachio nut
	9

7

-

1

58

-
	8

6

-

1

53

-
	86

88

3

4

8

2
	78

80

3

4

7

2
	9

9

76

70

14

-
	18

8

69

64

15

-
	6

6

31

35

30

108
	5

5

28

32

27

98

	Spices and condiments

	Cardamom

Chillies green

Cloves

Cumin seeds

Fenugreek seeds

Pepper

Tamarind

Turmeric
	3

107

1

-

-

103

13

88
	3

97

1

-

-

94

12

80
	43

1

32

18

-

5

44

12
	39

1

29

16

-

5

40

11
	37

1

47

42

-

-

4

-
	34

1

43

38

-

-

4

-
	27

1

30

50

110

2

49

10
	25

1

27

45

100

2

45

9

	Fruits

	Gooseberry

Grapes

Guava

Lemon

Dates

Sweet lemon

Lichi

Musambi

Melon

Orange

Papaya

Passion fruit

Pine apple

Strawberry

Tomato

Raisins

Plum
	2

51

93

76

3

5

2

17

14

100

10

9

68

6

80

1

-
	2

46

85

64

3

5

2

15

13

91

9

8

62

5

73

1

-
	28

33

9

28

22

10

8

17

10

6

74

7

31

73

30

43

10
	25

30

18

25

20

9

7

15

9

5

67

6

28

66

27

39

9
	14

3

2

8

35

15

22

16

17

1

10

46

2

11

-

34

63
	13

3

2

7

31

14

20

15

15

1

9

42

2

10

-

31

57
	63

23

6

4

50

80

80

60

69

3

16

48

9

20

-

32

37
	57

21

5

4

45

73

72

56

63

3

15

44

8

18

-

29

34


	Fishes and Sea foods

	Crab

Cat fish

Herring

Horse mackerel

Koi

Magur

Rohu

Seer

Singhi
	-

-

-

-

1

2

82

-

-
	-

-

-

-

1

2

75

-

-
	3

-

-

2

4

4

15

-

-
	3

-

-

2

4

4

14

-

-
	1

-

1

1

1

-

-

-

-
	1

1

1

-

-

-

-

-

-
	106

110

109

107

104

104

14

110

110
	96

100

99

97

95

95

13

100

100

	Meat and meat products

	Beef

Buffalo

Duck

Pork

Liver

Mutton

Egg

Chicken
	106

-

-

66

2

14

104

17
	96

-

-

60

2

13

95

15
	4

-

8

31

59

49

2

85
	4

-

7

28

54

45

2

77
	-

-

4

8

27

4

1

2
	-

-

4

7

25

10

1

2
	-

110

98

5

22

36

3

6
	-

100

89

5

20

37

3

5

	Milk and milk products

	Cow milk

Cheese

Khoa

Skimmed milk
	106

1

-

10
	96

1

-

92
	-

70

-

-
	-

64

-

-
	-

-

-

-
	-

-

-

-
	4

39

110

9
	9

35

100

8

	Sugars

	Sugar

Jaggery

Honey
	110

5

46
	100

5

42
	-

39

9
	-

35

8
	-

7

1
	-

6

1
	-

59

55
	-

54

50

	Fats and edible oil

	Butter

Ghee

Cooking  oil
	27

1

-
	25

1

-
	59

21

-
	54

19

-
	2

3

-
	2

3

-
	22

85

110
	20

77

100

	Beverages

	Tea

Coffee

Health drinks
	110

100

-
	100

91

-
	-

-

44
	-

-

40
	-

-

26
	-

-

24
	-

10

40
	-

9

36


31





36





38
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