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I. INTRODUCTION

Pregnancy is a sequence of events that normally includes fertilization, implantation, embryonic growth, and fetal growth and terminates in birth (Tortora and Sandra, 2000). In India, women in the reproductive age of 15 – 44 years comprise 20 – 22 percent of the total population. The health status of this group invariably determines the health of the entire community (World Health Report, 2005).
Pregnancy is a stressful condition involving numerous physical and mental changes in the mother’s body as the fetus develops. The growth of the fetus and the changes in the mother’s body that occur to accommodate the fetus require extra nutrients and energy. All though pregnancy is a normal process, the sizeable changes in the mother’s body pose nutritional stress for her. Her uterus and breast grow, the placenta develops, her total blood volume increases, her heart and kidneys work harder, and stores of body fat increases – all in preparation for birth and milk production.
	The nutrients needed to support these maternal changes are in addition to the nutrient needs of both the growing fetus and the mothers own normal physiological functions. The biological support that the mother gives to the child during its growth and development in turn depends on her own nutritional status. A woman who has maintained a nutritionally balanced diet throughout her life has the best possible chance of remaining in good health, while bearing a likewise healthy child that will be capable of developing to his or her full genetic potential. The worse the nutritional condition of the mother at the beginning of pregnancy, the more valuable a good prenatal diet and / or use of prenatal supplements will be in improving the course and outcome of her pregnancy.
	 Maternal nutrition before and during pregnancy affects both the mothers health and the infants growth. As the infant develops through its three stages – the zygote, embryo, and fetus, its organs and tissues grow, each on its own schedule. Times of intense development are critical periods that depends on nutrients to proceed smoothly. There is an extra demand for energy during pregnancy as the enhanced work of pregnancy raises the Basal Metabolic Rate dramatically (Lof et al, 2005). Hence an extra 350 Kcal is recommended for pregnant women by ICMR, 2009.
During pregnancy additional dietary proteins is used for fetal growth, placental development, production of amniotic fluid, increased maternal blood volume and gain of other maternal tissues. Inadequate maternal protein intake increases the risk of Low Birth Weight babies (Carol et al, 2008).
Nutrition is a primary determinant of beta cell growth, and infants who have suffered prenatal malnutrition have significantly fewer beta cells than well nourished infants. They are also more likely to be Low Birth Weight infants. Pregnant women need iron to support their enlarged blood volume and to provide for placental and fetal needs (Scholl, 2005). Maternal iron deficiency increases the risk of premature delivery and consequent low birth weight and may reduce a mother’s risk of tolerating hemorrahage during delivery and postpartum iron deficiency (Allen, 2000).
Poor maternal diet during pregnancy may permanently alter body functions such as blood pressure, glucose tolerance, and immune functions that influence disease development (Moore et al, 2005). Maternal diet may alter blood vessel growth and program lipid metabolism and lean body mass development in such a way that the infant will develop risk factors for cardio vascular diseases as an adult (Painter, 2006).
One common outcome of poor maternal nutrition is low birth weight. It is also observed that infants with low birth weight are at increased susceptibility to morbidity and mortality. Low Birth Weight (LBW < 2500g) and especially Very Low Birth Weight (VLBW< 1500g) are also major factors for  perinatal mortality (stillbirths and deaths in the first week of life) which encompasses necrotizing enterocolitis (lining of the intestinal wall dies and the tissue falls off), respiratory distress  syndrome (developmental insufficiency of surfactant production and structural immaturity in the lungs), intraventricular hemorrhage (bleeding into the brain's ventricular system, where the cerebrospinal fluid is produced), and cerebral palsy (a group of non-progressive, non-contagious motor conditions that cause physical disability in human development) (Bernstein et al., 2000). 
An underweight woman has a high risk of having a Low Birth Weight infant especially if she is malnourished or unable to gain sufficient weight during pregnancy. Without adequate nutrition during pregnancy, fetal growth and infant health are compromised. In general, consequences of fetal growth retardation include congenital malformations, spontaneous abortion, still birth, preterm birth and low birth weight.
Malnutrition coupled with Low Birth Weight is a factor in more than half of all deaths of children under four years of age worldwide. Maternal malnutrition, poor fetal growth and stunting in the first two years of life lead to irreversible damage across the course of life, including shorter adult height, lower education, reduced adult income, and decreased offspring birth weight as well as a greater risk of developing non communicable diseases (Victora et al, 2008).It was seen that girls born Low Birth Weight showed a marked reduction in ovarian and uterine size both during neonatal life and in adolescence (Ibanez et al., 2000).
Pregnancy is a very complicated process which can be affected by many factors. Besides a woman’s dietary intake other factors such as air quality, hygiene and purity of water and presence of any diseases can contribute adversely to pregnancy. 
Maternal age can also influence the course of pregnancy, in case of adolescent pregnancy, nourishing a growing fetus adds to a teenage girl’s nutrition burden, especially if her growth is still incomplete. Common complications among adolescent mothers include iron deficiency anaemia and prolonged labor. As malnutrition is a major problem for reproduction, anorexia nervosa and bulimia nervosa can cause amenorrhea, infertility and miscarriage (ESHRE Capri Workshop Group, 2006). In India 16 percent of women are at the age group of 15 – 19 years who are already mothers or pregnant (NFHS- 3, 2006).
Among economic factors, insufficiency to get food is a leading cause of maternal malnutrition. In Asia, the impact of increase in food prices led to increased maternal anaemia by 10 – 20 percent, increased incidence of Low Birth Weight by 5 – 10 percent (Chopra and Parton, 2006). Increase in global food prices have raised concerns that the prevalence of malnutrition may increase, especially in developing countries (International Monetary Fund, 2008).
The Government of India has been implementing a number of programs, which have the potential to improve the current nutrition security situation, through the Ministries of Women & Child Development (MWCD), Health & Family Welfare (MHFW), and Rural Development, and the Urban Poverty programme. The Government also has a number of cross cutting programmes including the National Rural Health Mission, National Food Security Mission, Horticulture Mission, and the Rajiv Gandhi National Drinking Water Mission.

In addition to the public sector, a number of academic, non-governmental organizations (NGO) and private sector agencies are contributing to nutrition security. For example, the Nandi Foundation, AkshayPatra, the Hunger Project, the Nutrition Foundation of India, CARE India, the University of Delhi, M.S.University of Baroda, Avinashalingam University for Women (Coimbatore), and various Home Science Colleges within Agricultural Universities have all contributed models and approaches to improve nutrition, which should be further documented and disseminated (The coalition for sustainable nutrition security in India, 2008).

	Programs like Reproductive and Child Health (RCH) program is working with the main objective to bring about a change in mainly three critical health indicators i.e. reducing total fertility rate, infant mortality rate and maternal mortality rate with a view to realizing the outcomes envisioned in the Millennium Development Goals, the National Health Policy 2002 and Vision 2020 India (Reproductive and Child Health Phase II, 2010). The second phase of RCH program i.e. RCH – II was commenced from 1st April, 2005 the five year file 2010.

The National Maternity Benefit Scheme (NMBS) was introduced in 2001 to provide nutrition support to pregnant women. Under this scheme Below Poverty Line (BPL) pregnant women are given a one-time payment of Rs. 500/-, 8–12 weeks prior to delivery.

While NMBS is linked to provision of better diet for pregnant women from BPL families, Janaki Suraksha Yojana ( JSY) integrates the cash assistance with antenatal care during the pregnancy period, institutional care during delivery and immediate post partum period in a health centre by establishing a system of coordinated care by field level health worker. 

Janani Suraksha Yojana (JSY) is a safe motherhood intervention under the National Rural Health Mission (NRHM) which was implemented with the objective of reducing maternal and neo-natal mortality by promoting institutional delivery among the poor pregnant women (National Rural Health Mission, 2005).

In India tribal groups constitute about 8.2 percent of the total population (Indian Government Census, 2001). According to government statistics, tribes can be found in approximately 461 communities with almost 92 percent of them residing in rural areas, mostly in remote underserved forest regions with little or no basic civic amenities like transport, roads, markets, health care, safe drinking water or sanitation.

Maternal mortality was reported to be high among various tribal groups. The chief causes of maternal mortality were found to be unhygienic and primitive practices for parturition. From the inception of pregnancy to its termination, no specific nutritious diet is consumed by women. On the other hand, some pregnant tribal women reduced their food intake because of simple fear of recurrent vomiting and also to ensure that the baby may remain small and the delivery may be easier.
A study by Mishra (2005) using the National Family Health Survey (NFHS-2) found that in almost all the states of India, tribal households had a higher incidence of childhood stunting (52.3 percent) than non-tribal households (42.8 percent). Using the same dataset, Nagda (2004) reported that anaemia prevalence of more than 80 percent among tribal children.
Studies have also reported deficient intake of calories and protein among tribal populations relative to the Indian RDA, which may be an explanation for the high rates of stunting among this group (Mittal and Srivastava, 2006). Iron deficiency is recognized as the major cause of anaemia in tribal communities (Vyas and Choudhry, 2005) and several studies have reported that deficiencies of micronutrients such as iron and zinc often occur together. Hence the high rates of anaemia among tribal populations provide additional evidence of the possibility of marginal zinc deficiency in tribal areas. A study has shown that zinc intake of populations in tribal regions was significantly lower than that of any of the other regions (Agte et al., 2005).
These studies indicated that, comparatively, the overall health of the tribal population is inferior to that of people elsewhere in India and that poor environmental sanitation and unhygienic personal practices predispose tribal populations to high risk of infection.
According to NFHS 3, Neonatal mortality and Infant Mortality Rate amongst tribals’ are10 percent higher than in any other communities. Malnutrition among tribal is higher. The tribal areas are high risk malaria endemic areas. Ironically, these tribal areas, which need special and focused attention, are actually the most un-served and under-served areas. Poverty, geography and lack of services have led to higher morbidity and mortality.

Nationally, 36 per cent of adult women of 15-49 years old are underweight (body mass index below 18.5 kg/m2). This prevalence is over 40 per cent among women of socially excluded groups (scheduled castes and scheduled tribes) and over 48 per cent among women in the lowest wealth quintile, and 12.1 percent women are overweight (NFHS- 3, 2006).

Data from NNMB surveys and NFHS 3 indicate that the mean height of Indian women is about 151 cm and the mean body weight is 47 kg; the average pregnancy weight gain in this population is only 7-8 kg. While according to (ICMR, 2009) the reference height and weight of women should be 161 cm and 55 kg respectively. According to FAO/ WHO (2004) a pregnant women should gain 12 kg weight.

Iron deficiency affects approximately 1.6 billion people globally, with pregnant women being at increased risk (WHO, 2008). The NFHS-3 survey highlighted widespread anaemia, with its prevalence actually increasing in some categories, such as in women of reproductive age where the rates increased from 52 per cent in NFHS-2 (1998-99) to 57.9 per cent in NFHS-3 (2005-2006).

Hence the present study was undertaken to study the nutritional status and pregnancy outcome of tribal pregnant women with the following objectives, to:
1) Study the socio- economic condition of the pregnant women.
2) Study the anthropometric measurements of the pregnant women.
3) Estimate the hemoglobin levels, total serum protein, albumin, globulin, and total serum retinol levels of the pregnant women.
4) Assess the food and nutrient intake of the pregnant women.
5) Study the anthropometric measurements of the new born. 
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II. REVIEW OF LITERATURE

The literature pertaining to the study “Nutritional Status and Pregnancy Outcome of Tribal Women of Eastern Kerala” is reviewed under the following headings:
A. Importance of Nutrition during Pregnancy
B. Prevalence of Malnutrition during Pregnancy
C. Causes of Malnutrition during Pregnancy
D. Effects of Malnutrition during Pregnancy
E. Prevention of Malnutrition during Pregnancy

A.	IMPORTANCE OF NUTRITION DURING PREGNANCY
	In any community, the mother and the child have been considered as one unit be it biologically, socially, or culturally. The biological support that the mother gives to the child during its growth and development through pregnancy and lactation, in turn depends on her own nutritional status. WHO, (2005)has reported that in India, women in the reproductive age group of 15 – 44 years comprises of 20 – 22 percent of the total population.
According to Villar et al (2003), a poor nutritional status before and during pregnancy increases the risk for a premature birth infants (weight <2.5 kg). Low Birth Weight (LBW) babies are more likely to die before one year of age compared to normal weight infants. A study by Toshina et al(2008) revealed that LBW babies are generally born to mothers who gain weight less than 9 Kg during pregnancy. Sari and Judith (2009) put light on the fact that low birth weight and premature birth are the leading causes of infant mortality. It has been theorized that inadequate growth during prenatal period may have profound long term effects.
Hales and Barker (2001) proposed that maternal or fetal malnutrition could affect fetal growth, metabolism, and vascular development. These changes could, in turn, affect the development of the kidneys, pancreatic b-cells, muscle, liver, or adipose tissue or the Hypothalamic-Pituitary-Adrenal (HPA) axis.
Food and Nutrition Board, (2002) has recommended increased energy intake during pregnancy, as there is a 15 percent increase in metabolic rate during pregnancy. Studies by Melzer et al(2010) have revealed that the Resting Metabolic Rate (RMR) also increases during pregnancy especially during the third trimester of pregnancy. Adequate energy intake is required for adequate weight gain during pregnancy, to support the growth of the fetus, placenta and maternal tissues.
Institute of Medicine (2009) has found that approximately 25 – 30 percent of the weight gain resides in the fetus, 30- 40 percent resides in maternal reproductive tissues, placenta, fluid and blood, and about 30 percent is made up of maternal fat store. A study by Kramer and Kakuma, (2003) showed that a proper amount of protein and calorie in diet prevented the risk of small for gestational age babies.
 According to Koletzko et al (2008) for optimal visual and cognitive development of the fetus long chain polyunsaturated fatty acid (LC- PUFA) is necessary. It also reduces the risk for early premature births. Barger (2010) has stated that diet and patterns of eating during pregnancy can also affect perinatal outcomes through direct physiologic effects or by stressing the fetus in ways that permanently affect phenotype.
Proper amounts of nutrients are necessary for proper development of the fetus and to reduce the risk of complications. Ingrid et al(2004) stated that a higher pre conceptional intake of nutrients predominantly present in fruits and vegetables reduces the risk of offspring affected by orofacial clefts. Van Rooiji et al (2004) points out that protective effect on orofacial clefts risks have been attributed to foods rich in beta carotene and folate. Spilson et al, (2001) feels that maternal hyperglycemia and also low calcium concentrations play a role in orofacial pathogenesis.
A study on 797 rural Indian women by Shobha et al (2001) on the relationship between maternal nutrition and birth size data suggest that improved maternal intakes of milk in early gestation and of Green Leafy Vegetables (GLV) and fruit in late gestation could lead to improved fetal growth. Birth size was strongly related to intakes of GLV and fruits at 28 week gestation and of milk at 18 week gestation. These three food groups are particularly rich in micronutrients. A study by Pascal (2004) revealed that low preconceptional intakes of plant proteins, iron, magnesium and niacin can lead to a 2- 5 fold increased risk of spina bifida.
Maternal micronutrient status has been posited to influence hormonal regulatory pathways in the developing fetus and neonate. For example studies by Allen (2001) and Gluckman, (2003) showed that iron or zinc deficiency may reduce the activity of insulin-like growth factor-1 and its receptors thus inhibiting fetal growth.
Alwan et al (2011) has found that there was a positive relationship between total iron intake, from food and supplements, in early pregnancy and birth weight. Hernández et al (2011)states that iron deficiency during pregnancy is also related to the neonate's general autonomous response, motor performance and self-regulation capabilities.
In a study from Peru by Merialdi et al, (2004), women with moderate zinc deficiency were supplemented during pregnancy and their fetuses were monitored. The zinc supplemented group had a lower mean heart rate at 20 week of gestation and greater heart rate variability and accelerations beginning at 28 week of gestation, all suggestive of greater parasympathetic control of the heart. This study was supported by Lopez et al (2008) who found that severe zinc deficiency can cause developmental impairments to the heart, among other organs. According to Adamo and Oteiza (2010), zinc is also essential for normal brain development. Severe zinc deficiency during pregnancy can lead to overt fetal brain malformations.
Studies by Taylor (2005) showed that magnesium and zinc are important for insulin sensitivity, storage, and secretion. According to a study on role of zinc for growth by McDonald (2000) an altered zinc metabolism has been implicated in the development of type 2 diabetes and its complications. 
Yoneyama (2010) suggest that an increase in dietary calcium intake in both early and late stages of pregnancy may be important to maintain Bone Mineral Density (BMD) during pregnancy. An increase in calcium intake in relation to greater protein intake may be necessary to prevent bone loss during pregnancy. As calcium intake is positively correlated with change in Bone Mineral Density (BMD), whereas protein intake was negatively correlated in early and late stages of pregnancy.  
There is strong evidence that maternal vitamin A status during the embryonic and fetal periods is important for normal cardiac development. As recently reviewed by Pan and Baker (2007)Vitamin A, in the form of retinoic acid  is important in cardiovascular function and regulation of blood pressure of neonates  and the study  also revealed that retinoic acid, the active form of vitamin A acts as a signaling molecule during fetal cardiovascular development.
Samuel and Sitrin (2008) states that vitamin D is an important vitamin for growth and development, including regulation of cellular differentiation and apoptosis. Levenson and Figueiroa (2008) from their study showed that vitamin D is also necessary for the proper brain development of the fetus. According to Salle et al (2000) the Vitamin D pool of the fetus is entirely dependent on that of the mother. Kovacs (2008) has found that maternal concentration of 1, 25, dihydroxy vitamin D double or triple starting in the first trimester of pregnancy and as infants of vitamin D deficient women are born with limited stores and breast milk being a poor source of vitamin D, breast fed infants of mothers with vitamin D deficiency are more susceptible to rickets.
Veena et al(2010) has emphasized that folate and vitamin B12 are essential for normal brain development. In Indian population, higher maternal folate concentrations during pregnancy predicted better childhood cognitive ability. Casanueva et al(2005) points out that vitamin C is helpful in preventing the premature rupture of amniotic membrane.
Cetin and Alvino (2008) has defined Intra Uterine Growth Restriction (IUGR), as a condition characterized by the inability of the fetus to achieve its full growth potential. Multiple genetic and environmental factors contribute to IUGR, and according to Murphy et al (2006) IUGR is an important cause of perinatal mortality and morbidity, and it increases the risk of developing cardiovascular diseases in adult life. Although the fetal genome plays an important role in growth potential in utero, increasing evidence from studies by Guoyao et al (2004) suggests that the intrauterine environment is a major determinant of fetal growth. For example, embryo transfer studies show that it is the recipient mother rather than the donor mother that more strongly influences the fetal growth. There is also evidence that the intrauterine environment of the individual fetus may be of greater importance in the etiology of chronic diseases in adults than the genetics of the fetus. 


B.	PREVELANCE OF MALNUTRITION DURING PREGNANCY
	WHO, UNICEF and UNFPA(2007) report reveals that most maternal deaths occur in poor countries. These deaths are most numerous in Africa and Asia. Less than one percent of deaths occur in high-income countries. Maternal mortality is highest by far in sub-Saharan Africa, where the lifetime risk of maternal death is 1 in 16, compared with 1 in 2800 in rich countries.
	According to the study by Surgand Punita (2005) in India hemorrhage ranks first as the cause of maternal death accounting for 25.6 percent deaths, followed by sepsis leading to 13 percent deaths, toxemia of pregnancy at 11.9 percent, abortion causing 8 percent death and obstructed labour accounting for 6.2 percent while other causes together total up to 37.3 percent. 
UNICEF and WHO (2004) has stated that India is also a home to nearly 40 percent of all low birth weight babies in the developing world. UNICEF (2006) considers Low Birth Weight as one of the most serious challenges in maternal and child health. It is the single most important factor that determines the chances of the child survival. Nearly 50 percent of neonatal deaths occur among Low Birth weight babies. In India infants with birth weight of 2.5 kg constitute about 33 percent of all live births.
According to the annual health report of 2005 – 2006 released by the Ministry of Health and Family Welfare (2007) average infant mortality rate is estimated to be 60 / 1000 live births per year. NFHS-3 (2005-06) reports that the infant mortality rate is 50.4 percent for the mothers in the age group (20 - 29) years and is 76.5 for mothers with age less than 20 years.
	Global Report (2009) has reported that 49.7 percent of women suffer from anemia due to iron deficiency in India. Stoltzfus (2011), states that the consequences of iron deficiency anemia include suboptimal mental and motor development in young children and increased risk of maternal mortality.
	UNICEF, (2009) emphasizes that adverse pregnancy outcomes such as maternal mortality, Pre-Term Delivery (PTD) and intrauterine growth retardation remains significant public health problems especially in resource poor environments where access to quality care and food are limited.

C.	CAUSES OF MALNUTRITION DURING PREGNANCY
[bookmark: _GoBack]	The health complications of pregnancies and the births are found to be leading causes of deaths and disability among women of reproductive age. The health problems of mothers and newborns arise as a result of synergistic effects of malnutrition, poverty, illness, unhygienic conditions, infections and unregulated fertility.
	According to UNICEF (2009) more than 96 percent of Low Birth Weight occurs in the developing world, reflecting the higher likelihood of these babies being born in poor socioeconomic conditions, where women are more susceptible to poor diet, and infection and more likely to undertake physically demanding work during pregnancy. As per the study by Snell et al (2005) under nutrition in pregnant women may result from low intake of dietary nutrients, occurring due to either limited supply of food or severe nausea and vomiting known as hyperemesis gravidarum. Shrimpton (2008) states that evidence over the last few decades from developing countries has confirmed that rapid increase in food prices have led to a relatively rapid increase in maternal and child malnutrition.
According to NFHS – 3 (2005-06), the major reason behind malnutrition is poverty all over the world, with the developing country being the biggest victim. As per Lartey (2008) the major causes of malnutrition during pregnancy include inadequate food intakes, poor nutritional qualities of diets, frequent infections and short inter- pregnancy intervals.
	King (2003)considers pregnant women to be at increased risk of undernutrition because of early or closely spaced pregnancies. Since pregnant teenage mother are themselves growing, they compete with their own fetuses for nutrients. Whereas short inter pregnancy result in maternal nutritional depletion at the outset of pregnancy. Low birth weight and preterm deliveries in adolescent pregnancies are more than twice as common as in adult pregnancies, and neonatal mortality in adolescent pregnancies is almost three times higher than for adult pregnancies. Maternal depletion of energy and protein may result from short inter pregnancy intervals or early pregnancies leading to a reduction in maternal nutritional status at conception and altered pregnancy outcomes.  Partitioning of the available supply of protein and energy between the maternal and fetal dyad is influenced by the initial degree of maternal under nutrition.
Baral (2004) points out that pregnancy of a still growing girl means an increase in nutritional requirement, not only for the growth of the fetus but also for the mother herself, which inevitably leads to the teenage mother to the jaws of malnutrition and she has to suffer from various pregnancy complications like obstructed labour, retardation of fetal growth, premature birth. The children of teenage mothers are at great risk of lower intellectual and academic achievement, health complications, social behavior problems and problems of self- control than are children of older mothers. In India NFHS 3 (2005-06) has reported that 44.5 percent women are married before the age of 18 years, and 16 percent women age 15 -19 are already mothers or pregnant at the time of survey. 
Another challenge is the high rates of HIV infection which comprises maternal nutritional status. Data from WHO revealed that across the world, around 2.2 million women with HIV infection give birth each year.  According to McIntyre (2003) HIV infection in pregnancy increases the risk of complications of pregnancy and childbirth (miscarriage, anemia, postpartum hemorrhage, puerperal sepsis and post-surgical complications). AIDS is also a major indirect cause of maternal mortality through increased rates of malaria and opportunistic infections such as tuberculosis.  Children of an HIV-positive mother have a higher mortality risk than children of HIV-negative mothers.

D. EFFECTS OF MALNUTRITION DURING PREGNANCY
Encyclopedia Britannica (2011) has defined malnutrition as a physical condition resulting either from a faulty or inadequate diet (i.e., a diet that does not supply normal quantities of all nutrients) or from a physical inability to absorb or metabolize nutrients owning to disease.
	Karen et al (2006) considers that nutrient supply to the fetus is a major regulator of prenatal growth. Maternal malnutrition influences the availability of nutrients for transfer to the fetus. Maternal under nutrition before conception and / or in early pregnancy can alter fetal physiology in late gestation and influence postnatal function.
Malnutrition begins in utero and according to the survey done by the Planning Commission of India (2008), Indian mothers on average put on barely 5 kg of weight during pregnancy this is the fundamental reason underlying the low birth weight problem.
	Low birth weight is also partly explained by low Body Mass Index of women in general, prior to their becoming pregnant. According to the study by Black et al (2008), small women who are small before they become pregnant give birth to small babies. Low BMI is associated with intrauterine growth restriction and low birth weight, which in turn put the infant at risk for neonatal complications.
	From the NFHS-3 (2005-06) survey it was found that in 1998 – 99 as much as 36 percent of all Indian women (48 percent in Orissa and Chattisgarh) had below normal BMI, the share has barely dropped to 33 percent in 2005 – 06.As per the study  by Sahu et al (2007) an association was found between maternal underweight with increased risk of preterm labour, Intra Uterine Growth Restriction (IUGR), low birth weight and maternal anemia, this last probably due to deficiency of micronutrients like iron and folic acid.
According to study done by Bell and Ehrhardt (2002) maternal undernutrition during gestation reduces placental and fetal growth of humans. Available evidence from studies by Waterland and Jirtle (2004) suggests that fetal growth is most vulnerable to maternal dietary deficiencies of nutrients (e.g., protein and micronutrients) during the pre-implantation period and the period of rapid placental development.
	As per Maria, (2010) when severe maternal undernutrition occurs in the second and third trimester, it affects the birth weight, whereas compensatory placental growth was able to maintain a normal birth weight when under nutrition occurred only in the first trimester.
The fetal origins hypothesis suggests that nutrient inadequacies in the womb may cause premature changes in the structure and / or function of organs and tissues, and the two main causes of fetal malnutrition are poor maternal nutrition and placental insufficiency. Henriksen and Clausen (2002) revealed that fetal malnutrition can predisposed to adult diseases.
Cambonie et al (2007) opines that moderate nutritional deficiencies or excesses during critical periods of fetal development may cause more subtle damage, due to increased oxidative stress, or impaired organ development. Maternal zinc restriction, for example, as revealed by the study by Tormat et al. (2008) results in renal oxidative damage, as indicated by an increase in lipid peroxidation, reduction in glutathione levels, and glutathione peroxidase and catalase activities within the kidney. According to Ming et al (2010) even mild zinc deficiency during pregnancy can result in excessive postnatal weight gain in the offspring and impaired subsequent glucose sensitivity.
Vitamins and minerals are essential for human health and development. UNICEF (2004) has estimated that 2 billion people world wide suffer from at least one form of micronutrient deficiency. According to Allen (2005) micronutrient deficiencies during pregnancy have been associated with adverse pregnancy outcomes.
	Lumley et al (2001) points out that depletion of certain nutrients during early pregnancy can cause permanent long term consequences, like Neural Tube Defects (NTD),which is caused due to deficiency of folate. In NTD’s a band of cells along the dorsal surface of the embryo develops into a groove then a hollow tube. Zeisel and Niculescu (2006) feels that inadequate choline may be implicated in NTD’s, since, like folate it functions as a methyl donor.
	 Low B vitamin status in early life, even as early as conception may endanger the potential for new life and may negatively influence the health of offspring. Obeid and Herrmann (2005) found that early abortion, pregnancy complications and poor pregnancy outcomes have been linked to elevated concentration of total plasma homocystein and low folate or vitamin B12.Maternal vitamin status predicts that of the fetus and neonates. Deficiency of B vitamins might confer detrimental effect on the physical and mental health of the child such as impaired growth, gross motor function, poor school performance and other adaptive skills.
Gestational folate or vitamin B-12 status may be predictors of insulin resistance via epigenetic mechanisms. One observational study conducted in India by Yajnik et al (2008) found higher maternal erythrocyte folate concentrations at 28 week and low vitamin B-12 status at 18 week of gestation to be associated with higher adiposity and insulin resistance, measured by the homeostasis model assessment (HOMA), among children at 6 years of age.
Ramakrishnan and Semba (2008) found that deficiency of iron can cause anemia which in addition to fatigue, and reduced work capacity can also lead to poor birth outcomes including Small for Gestational Age (SGA) and preterm delivery. According to Graham et al (2007) iron deficiency may also limit the efficiency of vitamin A to normalize dark adaptation in pregnant women. Whereas excessive intake of iron according to Eric (2005), should be avoided as it has been implicated in the pathogenesis of preeclampsia and gestational diabetes.
Lindsay (2000) has provided substantial evidence that maternal iron deficiency anemia increases the risk of preterm delivery and subsequent low birth weight, and suggestsan association between maternal iron status in pregnancy and the iron status of infants postpartum. Certainly, iron supplements improve the iron status of the mother during pregnancy and during the postpartum period, even in women who enter pregnancy with reasonable iron stores. Anderson et al (2006) found that iron deficiency during the embryonic period can result in reduced embryonic growth, increased heart size, and delayed vascular development.
According to Hosli et al (2007) deficiency of omega 3 fatty acids may be contributing factor for severe complications in pregnancy and postpartum. A study by Zimmermann (2009) revealed that severe iodine deficiency has been associated with poor birth outcomes, including severe mental retardation. 
Vishwanathan et al (2008), states that along with under nutrition, over nutrition and excessive weight gain is also undesirable as both very low and very high gestational weight gain are associated with an increased risk of preterm birth and infant death. Scialli (2006) points out that an adequate folate intake of 600mcg/ day seems to provide less protection against Neural Tube defects in obese women than it does in normal weight pregnant women.
Study by Castro and Avina (2002) on maternal obesity and pregnancy outcome revealed that many overweight and obese women unknowingly enter pregnancy and continue overeating during gestation. These women usually gain more weight during the first pregnancy and accumulate more fat during subsequent pregnancies. Maternal obesity or over nutrition before or during pregnancy may result in fetal growth restriction and increased risk of neonatal mortality and morbidity in humans.
A study done by Harder et al (2007) on relationship between birth weight and risk of Type II diabetes mellitus showed that birth weight has an inverse association with type 2 diabetes among adults and Roseboom’s et al(2001) study on effects of prenatal exposure to famine revealed that exposure to famine during gestation have been associated with a greater risk of chronic disease. Hélène (2002) reported that there is an inverse association between size at birth and chronic disease. Chandler et al (2011) found that intrauterine exposure to high maternal glucose is associated with excess weight gain during childhood, and with greater lean mass and adiposity among prepubertal offspring.

E.	PREVENTION OF MALNUTRITION DURING PREGNANCY
	Improving women’s health requires a strong and sustainable government’s commitment, a favorable policy environment and well-targeted resources. According to Bedi et al (2000), the challenge for the government is to help direct and improve privately provided services through appropriate regulatory arrangements and by encouraging an expansion of their scope to include promotion and prevention in addition to curative care.
	 Nutritional deficiencies in women are often exacerbated during pregnancy because of the additional nutrient requirement of fetal growth. NFHS -2 (2001) survey revealed that iron deficiency anemia is the most common micronutrient deficiency in India.
Lee and Okam (2011) feels that anemia in pregnancy is a global health problem affecting nearly half of all pregnant women worldwide. High fetal demands for iron render iron deficiency the most common cause of anemia of pregnancy, with other micronutrient deficiencies contributing less frequently. In certain geographical populations, human pathogens such as hookworm, malarial parasite and human immunodeficiency virus are important factors in anemia of pregnancy. 
The World Health Organization (WHO, 2001) has a universal recommendation for all pregnant women to consume a daily supplement that contains 60 mg of iron and 400 µg of folic acid, which is important for many developing countries, like India, where anemia and iron deficiency are common.
Christian et al (2010) feels that aspects of intellectual functioning including working memory, inhibitory control, and fine motor functioning among offspring are positively associated with prenatal iron/folic acid supplementation in an area where iron deficiency is prevalent.
Czeize and Bánhidy (2011) states that preconception of folic acid or folic acid-containing multivitamin supplementation has resulted in a breakthrough in the primary prevention of neural-tube defects, cardiovascular abnormalities and probably some other defects; however, extra efforts are necessary to eliminate folic acid or folic acid-containing multivitamin preventable congenital abnormalities.
Krauss et al (2007) revealed that folic acids supplementation can improve n-3 LC-PUFA (n-3 long chain poly unsaturated fatty acid) status and attenuates depletion of maternal stores when it is provided from gestation till delivery. Wen Shi et al (2008) has associated folic acid supplementation with reduced risk of pre-eclampsia during second trimester. A study from India by Sharma (2006) showed a lower vitamin C and lycopene levels in women with severe pre-eclampsia.	
The United Nations Population Fund (2004) has given outlines to include interventions to reduce deficiency anemia and promotion of maternal nutrition through information, education and maternal counseling as well as nutritional care of women’s of child bearing age under the banner of maternal health and safe motherhood programs.
Rwebembera (2006) stress that women in developing countries with low plasma zinc concentrations are 2.5 times more at risk for delivering an infant weighing less than 2000 grams, with women younger than 19 years old being even more at risk. According to Scheplyagina (2005) plasma zinc levels in the mother correlates with plasma zinc level in the offspring. 
The Integrated Child Development Services (ICDS) was another program which was started in collaboration with World Bank and was directed towards providing nutrition as well as a related knowledge to pregnant women and children under 3years of age.
The Government of India launched the Integrated Child Development Services (ICDS) in 1975. This is the largest direct nutrition and health input program in the world for children and pregnant and lactating women. In spite of several implementation and regular food supply problems, ICDS has succeeded in reaching over 80percent of rural India, particularly in poor and difficult areas. As per the ICDS guidelines women should receive 450-500 kcal with 20 g protein in the latter half of pregnancy. Agarwal (2000) found that undernourished rural pregnant women were benefitted by nutrition supplement in ICDS as evident by better weight gain. Supplementation program also improved birth weight by 58 g in the ICDS area and the supplemented mothers had lower rate for preterm and low birth weight deliveries compared to mothers who were not supplemented.
Studies by Hofmeyer et al (2007) on hypertension during pregnancy have evaluated the benefits of calcium supplementation, risk of pregnancy related hypertension and associated complication. A recent trial in India by Kumar et al (2009) has shown significant benefits of calcium supplementation (2g/ day) in reducing risk of high blood pressure by 30 percent, preeclampsia by 52 percent and maternal death or serious morbidity by 20 percent.
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III. METHODOLOGY
	The methodology followed for the study “Nutritional Status and Pregnancy Outcome of Tribal Women of Eastern Kerala” consisted of the following steps.
A. Selection of Area
B. Selection of subjects
C. Selection of Tool
D. Assessment of Nutritional Status of:
a. Pregnant women
b. Neonates
	E. Analysis of the data
A.	SELECTION OF AREA
Taking into considerations of the presence of pregnant tribal women, reachability and willingness of the medical staff, the study was carried out in Attapady and Nilambur in Palakkad and Malapuram districts of Eastern Kerala respectively. In Attapady there were three tribal groups known as “Mudugan”, “Irula”, and “Kurumbas” and in Nilambur a tribal group known as “Cholanaikkan”.
B.	SELECTION OF SUBJECTS
	A population is any group that is the subject of research interest, and the selected or chosen part of the population, which is used to determine any feature of the entire population, is known as a sample (Khan, 2008). When dealing with people, it can be defined as a set of respondents (people) selected from a larger population for the purpose of a survey.
	Community Health Centre (CHC), Primary Health Centre (PHC) and sub centers of Blocks of Attapady and Nilambur were approached to collect details of all pregnant women who were in their second trimester of pregnancy. Among these a total of 102 pregnant women belonging to Schedule Tribal Community were selected for the study.
C.	SELECTION OF TOOL
	A schedule may be defined as a proforma that contains a set of questions which are asked and filled by an interviewer in a face to face situation with another. It is a standardized device or tool of observation to collect the data in an objective manner (Dipak, 2006).
	An interview schedule (Appendix - I) was selected as a tool for the study. Information regarding the socioeconomic condition, food expenditure pattern of the family, age and personal information of the pregnant women, nutrient supplements taken, meal pattern, obstetric history, general health problems, and details of parturition were collected with the help of the interview schedule. A simple risk scoring schedule (Appendix - II) was also developed in order to identify the various risk factors and to categorize the pregnant women into normal, low risk and high risk group based on their obstetric problems (Paul and Vijaylakshmi, 1994).
D.	ASSESSMENT OF NUTRITIONAL STATUS
a.	 Pregnant Women
	The process of measuring nutritional health is usually termed as nutritional assessment. It helps to evaluate nutrition- related risks that may jeopardize a person’s current or future health and also helps to identify people in need of nutritional related interventions (Paul et al, 2011).Nutritional assessment was done through the dietary survey, anthropometric measurements, clinical examination and biochemical analysis.
1.	Dietary Survey
	A picture of nutritional health would be incomplete without information about dietary intake (Paul, 2011). Estimation of dietary intake, either to determine the intake of specific macro or micro nutrients, or to assess intakes of particular foods, is a mainstay of human nutrition research (Simon, 2009).
	Among the selected pregnant women for 25 subjects, during the ninth month of their pregnancy a three day food weighment survey was conducted, using a proforma (Appendix - III) as it is relatively more accurate and it involves direct weighment of food, though it is time consuming and needs the co- operation of other family members.
	In the food weighment survey, weight of all the raw foods used for cooking, weight of the total cooked food and the food consumed by the pregnant women were weighed and recorded. From this, the raw food consumed by the pregnant women was computed and their nutrient intake was calculated using food composition Table provided by NIN, 2007 and was compared with the Recommended Dietary Allowances of ICMR 2009.
2.	Anthropometric measurements of the Pregnant Women
	Anthropometry refers to the measurement of the size and proportions of the human body. Body weight and stature (standing height) are measures of body size, whereas ratios of body weight to height can be used to represent body proportions (Vivian and Dale, 2004).
 Weight of all the selected expectant women was measured from the 3rd month till the termination of pregnancy and height was measured during the beginning of the study.
i.	Height
	Height, along with weight measurements is useful in identifying women at risk of developing low birth weight babies (Sanchez et al, 2006). Height of all the subjects were measured using a non- stretchable tape fixed to a vertical wall. Height was accurately measured to the nearest 0.1 centimeter for all the subjects during the beginning of the study.

ii.	Weight
	Weight gain during pregnancy is natural and necessary for the infant to develop normally and the mother to retrain her health (Ruth and Carolynn, 2003). Maternal weight gain during pregnancy correlates closely with infant birth weight, which is a strong predictor of the health and subsequent development of the infant (Sharon et al, 2009).
	Body weight of all the subjects were measured to the nearest 0.5 Kg accuracy with the help of a portable weighing machine from the 3rd month till the termination of the pregnancy.
3.	Clinical Examination
	Clinical assessment is an essential feature of all nutritional survey. It is the simplest and most practical method of ascertaining the nutritional status of a group of individuals. Clinical examination provides a number of clues about general nutritional status of the person and specific deficiency states (Kenneth, 2002). So, with the help of a physician for all the selected subjects clinical examination was conducted 3rd to 9th month of pregnancy.
4.	Biochemical Analysis
	Biochemical assessment measures a nutrient or metabolite in one or more body fluids, such as blood or urine (Paul, 2011).Biochemical parameters namely blood haemoglobin, serum total protein, albumin, globulin and retinol were determined for the selected pregnant tribal women.
i.	Blood Haemoglobin
	Severe anemia (haemoglobin level<7 g/dl) is associated with the birth of small babies, as a consequence of both preterm labor and growth restriction (2000). A very high level of haemoglobin has been correlated with low birth weight and low placental weight (Usha Krishna, 2001). Hence, blood haemoglobin was tested for all the subjects on their 1st, 2nd, and 3rd trimester of pregnancy using cyanmethaemoglobin procedure (Raghuramulu et al., 2003)

ii.	Serum Total Protein, Albumin, and Globulin
	Protein requirements are higher during pregnancy to support maternal protein synthesis for expansion of the blood volume, uterus and breasts, to supply amino acids for synthesis of fetal and placental proteins (Carol, 2008). Serum total protein, albumin, and globulin were estimated for a sub sample of 25 percent subjects during the beginning of the 9th month of pregnancy using the biuret method (Raghuramulu et al., 2003).
iii.	Serum Retinol
	A subclinical vitamin A deficiency is a common problem during the third trimester of pregnancy. Serum concentration of retinol <20 microgram/dl appears to indicate a deficient status, and is associated with an increased risk of preterm delivery and maternal anemia (Radhika et al, 2002).Hence Serum retinol was estimated for a sub sample of 25 percent subjects at the beginning of 9th month of pregnancy using Spectrophotometric method (Raghuramulu et al., 2003).
b.	Neonate
		Various anthropometric measurements that were recorded for the newborns of all the pregnant women were:
	i.	Crown-Heel Length
Crown- heel length is the distance from the crown of the head to the heel in embryos, fetuses, and infants; the equivalent of standing height in older persons (Dorland’s Medical dictionary, 2007)
As out of 102 pregnancies 6 pregnancies were wasted, the anthropometric measurements were carried out only for 96 neonates. The crown- heel lengths of 96 infants were measured using infantometer by the investigator with the help of a medical staff within one hour after birth. The infants head was held so that the infant looks vertically upward with the crown of the head against the head board. The infant legs were straightened with toes pointing directly upwards and the foot board is moved against the feet. The measurement is indicated by the position of foot board (Roberto, 2002). The crown-heel length was accurately measured to the nearest 0.1 cm.
ii.	Weight
	Body weight for age can be used as an index of acute malnutrition (Martin, 2003). A baby weighing scale was used to weigh the infant, which consisted of a leveled pan scale with a beam and movable weight. The scale was calibrated to zero. The infant was placed on the pan so that the weight is distributed equally on each side of the center of the pan. Weight is recorded to the nearest 10 grams (Roberto, 2002).Weights of 96 neonates were measured by the investigator with the help of a medical staff soon after the birth of the baby.

iii.	Head Circumference
	Head circumference is important as it is linked with brain size. It can also be used to identify children with condition associated with a large head or macrocephaly or small head or microcephaly (Martin, 2003).
	The head circumference was measured for 96 neonates by the investigator within one hour after the birth of the baby using a non –stretchable tape. The tape is passed around the head over the supra-orbital ridges of frontal bone in front and the most protruding point of the occiput on the back of the head (Bamji et al, 2003). The measurement was taken to the nearest 0.1 centimeter.

iv.	Chest Circumference
	In resource-poor settings chest circumference is an important predictor for the identification of Low Birth Weight (LBW) infants (Mullany et al, 2007). The chest circumference of 96 neonates was measured by the investigator within one hour of the birth of the baby. The chest circumference was measured using a non-stretchable flexible tape. The tape was placed at the nipple line at the mid inspiration state and measured to the nearest 0.1 cm (Susan and Terri, 2009).
v.	Mid-arm Circumference
	Mid-arm circumference and mid-arm/head circumference ratio a value of newborn has a strong association with birth weight and is a very good indicator of low and insufficient birth weight (Sao, 2004).
The mid arm circumference of 96 neonates was measured at the mid- point between the tip of acromion of scapula and the tip of the olecranon of the fore arm bone by the investigator within one hour after the delivery, using a non- stretchable tape. The reading was taken to the nearest 0.1 cm (Kulkarni, 2005)

E.	ANALYSIS OF DATA
The data collected were consolidated, analyzed and the statistical appraisal was done to see the nutrition and health status of pregnant tribal women and their neonates. The results thus obtained are presented in Chapter IV under the results and discussion.
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IV. RESULTS AND DISCUSSION
The results of the study “Nutritional Status and pregnancy outcome of tribal women of Eastern Kerala” are discussed under the following headings: 
A. Scocio-economic background of the families of the selected pregnant women
B. Personal information of the pregnant women
C. Dietary pattern of the pregnant women
D. Risk score of the pregnant women
E. Anthropometric measurements of the pregnant women 
F. Biochemical profile of the pregnant women
G. Details of parturition. 
H. Anthropometric measurements of the new born of the selected pregnant women.

A.	SOCIO-ECONOMIC BACKGROUND OF THE FAMILIES OF THE SELECTED PREGNANT WOMEN

1. Socio-economic background of the families of the selected pregnant women.
The socio-economic background of the families of the selected pregnant women is presented in Table I.




TABLE– I
SOCIO-ECONOMIC BACKGROUND OF THE FAMILIES OF THE SELECTED PREGNANT WOMEN
N = 102
	S.No.
	Details
	Number
	Percentage

	I.

	Type of Family
(a) Nuclear
(b) Joint
	
56
46
	
55
45

	II.
	Size of the family *
(a) 1-3 members (Small size family)
(b) 4-6 members (Medium size family)
(c) >7 members (Large size family)
	
29
64
9
	
28
63
9

	III.
	Community
(a) Irular
(b) Mudugar
(c) Kurumbas
(d) Cholanaikkans
	
63
8
5
26
	
62
8
5
25

	IV.
	Monthly Income of the family (In Rs.) **
(a) <2500 Rs. (Economically weaker section)
(b) 2501-5500 Rs. (Low income group)
(c) 5501-10,00 Rs. (Middle income group)
(d) >10,000 Rs. (High income group)
	
11
34
43
14
	
11
33
42
14

	V.
	Occupation of the head of the family
(a) Cooli 
(b) Shop keepers
(c) Agricultural laborourers 
(d) Skilled workers (Driver, Mason, Cobbler etc. )
	
77
9
10
6
	
75
9
10
6


*Thulasi Patel, 2005 **HUDCO 2001

	It was found that 55 percent of the selected families were of nuclear type and the rest 45 percent were joint families. This observation matched with census India 2001, where a majority of 57 percent families were found to be of nuclear type of family.
	The Table indicates that 63 percent of the selected families were with 4-6 members followed by 28 percent with 1-3 members and 9 percent with more than seven members in the family. This observation was supported by NFHS-3 data which reported an average household size in Kerala to be 4.3.
	Among the different types of tribes selected, majority of the pregnant women belonged to the Irular community constituting 62 percent. This observation was in line with the AHADS Hamlet Survey (2002) where majorities 84 percent were Irular, 10 percent Mudugar and six percent Kurumbas.
	Poverty is associated with increased risk of preterm birth (David et al, 2004). Family income is an important indicator of pregnancy outcome. Among the selected families only 14 percent belonged to high income group. The Table also indicates that in majority 75 percent of the selected families, the occupation of the head of the family was cooli, proving the poor economic status of the selected population. This observation was different from the Economic Reform in India, Task Force Report (2006) which reported a majority 52.1 percent to be in agricultural and allied sectors.

2. Monthly expenditure pattern of the families of the selected pregnant women

Details regarding the monthly expenditure pattern of the families of the selected pregnant women are presented in Table II



TABLE – II
Monthly total family expenditure pattern of the families of the selected pregnant women.
N = 102
	
	Percentage of total monhtly income 
	Number
	Percentage

	1.
	Food
25-35
36-45
46-55
	
12
66
24
	
12
65
23

	2.
	Clothing
0-1
2-3
4-5
	
61
27
14
	
60
26
14

	3.
	House rent/repayment of house loans
0-2
3-5
6-8
	
66
28
8
	
65
27
8

	4.
	Education 
1-10
11-20
Nil
	
42
37
23
	
41
36
23

	5.
	Medicine 
1-5
6-10
11-15
	
70
15
17
	
68
15
17

	6.
	Fuel and Electricity
0-2
3-5
6-8
	
59
33
10
	
58
32
10

	7. 
	Pan Supari, Tobacco and Alcoholic drinks
1-10
11-20
21-30
Nil
	
56
12
11
23
	
55
12
11
22

	8.
	Durable Goods 
0-2
3-5
Nil
	
12
35
55
	
12
34
54

	9.
	Transport
1-5
6-10
11-15
	
42
37
23
	
41
36
23

	10.
	Other services (Social events, gifts, donations, miscellaneous)
1-5
6-10
11-15
	
43
42
17
	
42
41
17

	11.
	Remittance of debts
1-5
6-10
11-15
Nil
	
26
33
31
12
	
26
32
30
12

	12.
	Savings 
1-5
6-10
11-15
	
53
27
22
	
52
26
22

	13.
	Recreation
0-2
3-5
	
83
19
	
81
19


	
Reto Foellmi, (2005) states that as income decreased the percentage of income spent on food increased while percentage of income spent on fuel and light, clothing, approximately remains constant. Majority 65 percent families spent 36-45 percent of their income on food.
	A majority of 60, 65, 58 and 81 percent families spent 0-2 percent of the total income on clothing, house rent / repaying of house loans, fuel and electricity and recreation respectively. While majority 68, 41, 42 and 52 percent spent 1-5 percent of total income on medicine, transport, other services and savings respectively.

3. Monthly Food expenditure pattern of the families of the selected pregnant women.
	Details regarding the monthly food expenditure pattern of the families of the selected pregnant women are indicated in Table III.











TABLE – III
Monthly Food Expenditure Pattern of the Selected Pregnant Women.
N =102
	S.No
	Percentage of food expenditure
	Number
	Percentage

	1.
	Cereals
25-35
36-45
46-55
	
12
42
48
	
12
41
47

	2.
	Pulses
0-2
3-4
5-6
	
32
56
14
	
31
55
14

	3.
	Green Leafy Vegetables
0-1
2-3
	
63
39
	
62
38

	4.
	Other Vegetables
0-3
4-7
8-11
	
48
46
8
	
47
45
8

	5.
	Roots and Tubers
1-5
6-10
11-15
	
31
25
46
	
30
25
45

	6.
	Fruits
0-3
4-7
8-11
	
44
42
16
	
43
41
16

	7.
	Nuts and Oil 
0-5
6-10
11-15
	
58
29
15
	
57
28
15

	8.
	Flesh Foods
0-5
6-10
11-15
	
34
53
15
	
33
52
15

	9.
	Milk and milk products 
0-5
6-10
11-15
	
68
18
16
	
66
18
16

	10.
	Sugar and Jaggery
0-2
3-4
5-6
	
48
38
16
	
47
37
16

	11. 
	Beverages
0-1
2-3
6-8
	
63
25
14
	
62
24
14

	12.
	Processed foods
0-2
3-4
5-6
	
48
42
12
	
47
41
12


	Cereals and pulses are the most staple food grains of India and these two food grains are the major and cheapest sources of energy and protein compared to other foods (Chand and Kumar, 2006).
	Similar results were observed from the present study where it was seen that a majority 47 percent spent 46-55 percent of their food expenditure on cereals. Percentage spent on green leafy vegetables, other vegetables, fruits, sugar and jaggery, beverages, processed foods and milk and milk products were found to be 0-2 percent in majority of the families. 

4. Details on Foods produced at home by the families of the selected pregnant women.
Table IV gives the details on foods produced at home by the families of the selected pregnant women












Table –IV
Details on foods produced by the families of the selected pregnant women
N = 102
	S.No
	Foods Produced
	Number
	

Percentage
	Use of Products

	
	
	
	
	By the Family
	Sale

	
	
	
	
	No
	%
	No
	%

	1
	Kitched Garden
	74
	73
	74
	73
	-
	-

	
	
	
	
	
	
	
	

	a.
	Red Gram Dal
	21
	20
	21
	20
	-
	-

	b.
	Amaranth
	14
	14
	14
	14
	-
	-

	c.
	Tapioca
	22
	21
	22
	21
	-
	-

	e.
	Yam
	3
	3
	3
	3
	-
	-

	f.
	Brinjal
	14
	14
	14
	14
	-
	-

	g.
	Ladys Finger
	12
	12
	12
	12
	-
	-

	h.
	Tomato
	12
	12
	12
	12
	-
	-

	i.
	Guava
	3
	3
	3
	3
	-
	-

	j.
	Papaya
	4
	4
	4
	4
	-
	-

	k.
	Plantain
	33
	32
	33
	32
	-
	-

	l.
	Coconut
	16
	16
	16
	16
	-
	-

	
	
	
	
	
	
	
	

	2
	Farm
	30
	29
	30
	29
	-
	-

	
	Samai 
	30
	29
	30
	29
	-
	-

	
	
	
	
	
	
	
	

	3 
	Poultry
	11
	11
	3
	27
	8
	73

	
	
	
	
	
	
	
	

	4
	Dairy
	12
	12
	-
	-
	12
	12

	a.
	Cow Milk
	9
	9
	-
	-
	9
	9

	b.
	Goat Milk
	5
	5
	-
	-
	5
	5



	Home gardens are one strategy for addressing malnutrition and micro nutrient deficiencies, especially for poor households (Talukder et al., 2000). A total of 73 percent families have kitchen garden. Among these families a majority 32 percent, 21 percent and 20 percent produced plantain, tapioca and red gram dal respectively. Samai was cultivated by 29 percent families in their farms. A minority of families produced vegetables and fruits like tomato, lady’sfinger, guava, papaya, yam, amaranth and brinjal. But it was noted that none of the families produced in excess and so they did not sell them.
	Some families of low income groups were benefited by “Block Level Distribution Scheme” which provided two hens per family to develop their economic conditions and 11 percent families had poultry out of those families 73 percent sold their produce while 27 percent used them for their own consumption. Five percent families had goat and nine percent had cow. Both groups did not consume their produce but used it only for income generation.  

B.	PERSONAL INFORMATION OF THE PREGNANT WOMEN 

1. Personal Information of the selected pregnant women.
	Table V elicits the details of personal information of the selected pregnant women.


TABLE V
Personal Information of the selected pregnant women
N=102
	S.No
	Details
	Number
	Percentage

	1.
	Age of Pregnant Women 
≤ 20 years
20-34 years
	
32
70
	
31
69

	2.
	Educational Status
Illiterate
Primary
High School
Higher Secondry
	
6
41
50
5
	
6
40
49
5

	3.
	Para of Pregnancy
Primi
2nd
3rd
4th
5th
	
26
31
28
15
2
	
26
30
27
15
2

	4. 
	Interval between previous and present pregnancy (in years)
≤1
1+
2+
3+

	
12
39
23
2
	
12
38
22
2


		
	The outcome of pregnancy can be affected by the age at the time of conception. Specifically in very young adolescents, 19 years of age and younger, there is an increased incidence of Low Birth Weight infants and prenatal mortality or morbidity. While women older than 35 years of age are at increased risk of delivering Low Birth Weight infants or infants with chromosomal abnormalities (Vishwanath, 2003).
	In the present study 31 percent women were adolescents. But it was also satisfying to note that there were no women above the age of 35 years. This data was supported by the data by Soubhagya and Biswajith (2010) who found that in tribal community 26.5 percent were adolescent pregnancy
	As the maternal educational status increases incidence of perinatal mortality morbidity decreases (Kathleen and Patricia, 2008). It was found in the present study that 6 percent of the pregnant women were illiterate and the rest were literate. This observation was supported by http://india.gov.in /knowindia/educationkerala.php which showed that 87.7 percent women in Kerala are literate.
	Majority 30 percent of the selected pregnant women were in their second para of pregnancy. It is alarming to note that 27, 15 and 2 percent pregnant women were in their third, fourth and fifth para of pregnancy, thus indicating that the family planning programme is not observed still among the tribal community.
	Interval between pregnancies shorter than 18 months and longer than 59 months are associated with increased risk of low Birth weight, preterm birth and small size of gestational age (Agustin et al 2006).In the present study except 24 percent, majority 38 percent pregnant women had more than one years and 12 percent had less than or equal to one year interval between the previous and present pregnancy.



2. Nutrient supplement taken by the selected pregnant women.
Table VI gives the details on the nutrient supplements taken by the selected pregnant women
TABLE VI
Nutrient Supplements taken by the selected pregnant women
N=102
	S.No
	Nutrient Supplementation 
	Number
	Percentage

	1
	Iron and folate
	15
	15

	2
	Iron, folate and calcium
	23
	22

	3
	Iron, folate and zinc 
	3
	3

	4
	Iron, folate and B Complex 
	8
	8

	5
	Iron, folate and Multivitamins 
	12
	12

	6
	Iron, folate, calcium and zinc 
	10
	10

	7
	Iron, folate, zinc and multivitamins 
	1
	1

	8
	Iron, folate, zinc and B Complex 
	12
	12

	9
	Iron, folate, B complex and multivitamins 
	18
	17



	A regular intake of micronutrient supplements as nutritional dose may be sufficient to improve micronutrient status of pregnant women and could prevent low birth weight of newborn (Hininger et al, 2004).
	It is satisfying to note that all the pregnant women were taking iron and folate supplements which was also followed along with iron and folate, a majority of 22 percent pregnant women taking calcium and 17 percent B complex and multivitamins.
3. Health problems of pregnant women.
	The common health problems occurred during pregnancy are presented in Table VII.
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TABLE VII
HEALTH PROBLEMS OF THE PREGNANT WOMEN DURING PREGNANCY*
			N=102
	Problems of         Month
 pregnancy      of pregnancy
	3
	4
	5
	6
	7
	8
	9

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

	Health Problems occurred

	Absence of health problems
	16
	16
	-
	-
	-
	-
	-
	-
	-
	-`
	-
	-
	-
	-
	-
	-

	Presence of health problems
	86
	84
	-
	-
	-
	-
	-
	-
	-
	-`
	-
	-
	-
	-
	-
	-

	Nausea
	-
	-
	22
	26
	-
	-
	-
	-
	-
	-`
	-
	-
	-
	-
	-
	-

	Vomiting
	-
	-
	36
	42
	6
	7
	6
	7
	5
	6
	3
	3
	-
	-
	-
	-

	Anorexia
	-
	-
	14
	16
	-
	-
	-
	-
	-
	-`
	-
	-
	-
	-
	-
	-

	Constipation
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	6
	7
	11
	13
	14
	16

	Hypertension
	-
	-
	
	
	13
	15
	15
	17
	-
	-
	-
	-
	8
	9
	10
	12

	Back pain
	-
	-
	-
	-
	-
	-
	-
	-
	26
	30
	8
	9
	30
	35
	30
	35

	Muscle Cramps
	-
	-
	-
	-
	-
	-
	-
	-
	16
	19
	27
	53
	33
	38
	22
	26

	Oedema
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	26
	30
	30
	35
	30
	35


* Multiple Response

It was observed that during the third month of pregnancy a majority 42 percent had vomiting and 26 percent suffered from nausea. But Marlene et al (2008) observed a 28 percent prevalence of nausea and vomiting. After the third month, the prevalence of nausea and vomiting was considerably reduced. Anorexia was also prevalent (16 percent) during the third month. 

Backpain and oedema was more prevalent during the eighth and ninth month of pregnancy with a majority prevalence of 35 percent. In the seventh month a majority 53 percent suffered from muscle cramps. This observation was similar to the observation by Sohrabv et al (2006), who found that 55 percent women suffered from muscle cramps during pregnancy. It was also observed from the Table that the prevalence of hypertension was more during the 5th month with 17 percent suffering from hypertension, while constipation was prevalent in 16 percent during the 9th month of pregnancy. 

C.	DIETARY PATTERN OF PREGNANT WOMEN DURING PREGNANCY
1. Meal pattern of the pregnant women
Details regarding the meal pattern of the pregnant women are illustrated in Table VIII










TABLE VIII
MEAL PATTERN OF THE PREGNANT WOMEN
N=102
	S. No.
	DETAILS
	NUMBER
	PERCENTAGE

	I
	No of meals per day
	
	

	
	2
	7
	7

	
	3
	90
	88

	
	4
	5
	5

	II
	No. of Snacks per day
	
	

	
	1
	72
	71

	
	2
	23
	22

	
	3
	7
	7



The study by Pradesh et al (2003) found that in tribal community a three meals per day is common. In the present study also a majority 88 percent of pregnant women had three meals a day, followed by 7 percent who had two meals per day. A majority 71 percent had only one snack per day followed by 22 percent who consumed 2 snacks per day.

2. Special Foods included and Avoided during Pregnancy by the selected pregnant women
The special foods included and avoided during pregnancy by the selected pregnant women are summarized in Table IX.







TABLE IX
SPECIAL FOODS INCLUDED AND AVOIDED DURING PREGNANCY BY THE SELECTED PREGNANT WOMEN
(N = 102)
	S. No
	DETAILS
	Number
	Percent
	REASONS
	Number
	Percent

	

I.
	Did not include special food
	25
	24
	-
	
	

	
	Foods included
	77
	76
	-
	
	

	a.
	Rasam
	68
	88
	Prevents infection Increases appetite. 
	27
41
	35
53

	b.
	Tapioca
	46
	60
	Good for the development of the fetus.
	46
	60

	c.
	Maize Kanji
	56
	72
	Good for the proper development of the fetus.
	56
	72

	d.
	Milk
	77
	100
	Good for the fetus;
To improve milk production during lactation.
	28
49
	36
64

	II
	Foods avoided
	102
	100
	
	
	

	a.
	Pappaya
	102
	100
	It will induce abortion 
	102
	100

	b.
	Egg
	63
	62
	It is a hot food. Not good for the development of the fetus.
	63
	62

	c.
	Cow Gram
	34
	33
	Gas producing food
	32
	33

	d.
	Horse Gram
	32
	31
	Gas producing food
 May cause vomiting. 
	21
11
	27
14


*Multiple response

Among the selected pregnant women, 76 percent included special foods during the pregnancy. Out of those who included special foods, all had included milk. The reasons for including milk by majority (64 percent) was to improve the milk production during the period of lactation. Other foods included were rasam, tapioca and maize kanji.
It was observed that all women avoided papaya during pregnancy. But in Attapady, the pregnant women avoided papaya only during the first three months of pregnancy while the tribes of Nilambur avoided it throughout pregnancy due to the fear of miscarriage. This observation was in line with the observation by Rajkumar et al (2010) who observed that 91.3 percent pregnant women avoided papaya during the pregnancy in rural areas.
Egg was avoided by 62 percent as it was considered as hot food which is not good for the developing fetus. Other foods avoided during the pregnancy were cow pea and horse gram.

3. Foods consumed from community service centers
Under the ICDS programme, through anganwadi, pregnant women received 300g wheat which could be either taken home or consumed at the centre itself. Details on food consumed from anganwadi are tabulated in Table X.



TABLE X
FOOD CONSUMED BY THE SELECTED PREGNANT WOMEN FROM COMMUNITY SERVICE CENTERS
N=102
	Sr. No
	DETAILS
	NUMBER
	PERCENTAGE

	1.
	Foods consumed from Anganwadi

	
	Yes
	77
	75

	
	No
	25
	25

	2.
	Feeding place

	
	Anganwadi
	36
	47

	
	At home
	41
	53

	3.
	Regularity

	
	5 days/week
	14
	18

	
	4 days/week
	21
	27

	
	3 days/week
	20
	26

	
	2 days/week
	13
	17

	
	1 day/week
	6
	8

	
	Occasionally
	3
	4

	4.
	Persons consuming supplement
	
	

	
	Only pregnant women
	36
	47

	
	Pregnant women and the family
	41
	53

	5.
	Period of consumption
	
	

	
	1st trimester only
	12
	15

	
	2nd trimester only
	14
	18

	
	3rd trimester only
	12
	16

	
	1st and 2nd  trimester only
	16
	21

	
	2nd and 3rd trimester only
	19
	25

	
	Throughout the pregnancy
	4
	5

	6. 
	Form of Preparation
	
	

	
	As Wheat upma
	28
	36

	
	As Wheat Kanji
	49
	64




Under the ICDS programme, through Anganwadi each pregnant woman is fed with a food supplement which provides 500 calories and 20-25 grams of protein.
Among the selected women 75 percent benefited through this programme. But the study by CARD (2009-2010) showed that only 46 percent pregnant women benefited through this programme. Among the 75 beneficiaries 47 percent consumed the food at the Anganwadi center while 53 percent took it at home where it was shared by the family.
Out of 6 days per week, majority 27 percent consumed the food only for 4 days per week and 4 percent consumed it occasionally. It was sad to note that only 5 percent pregnant women consumed the food supplement throughout the pregnancy. A majority 25 percent consumed the food only during the 2nd and 3rd trimester of pregnancy.

4. Mean food intake of pregnant women.
The mean food intake of the selected pregnant women is illustrated in Table XI.


TABLEXI
MEAN FOOD INTAKE OF THE PREGNANT WOMEN
N=25
	S. No
	Food Groups
	RDA, ICMR (1998)
 (g)
	Actual Intake
(g)
	Percentage deficit/excess

	1.
	Cereals
	300
	365
	+22

	2.
	Pulses
	60
	49
	-18

	3.
	Green leafy Vegetables
	150
	55
	-63

	4.
	Other vegetables
	100
	90
	-10

	5.
	Roots and tubers
	100
	123
	+23

	6.
	Fruits
	200
	48
	-76

	7.
	Fats and oils
	30
	26
	-13

	8.
	Sugar and jiggery
	20
	23
	+15

	9.
	Milk and milk products
	500
	146
	-71



As per Patel (2002) tribals mainly rely on cereals and roots and tubers as their major source of food and the consumption of milk and milk products is less. A similar result was observed from the present study, it was found that consumption of cereals, roots and tubers and sugar and jaggery was above RDA with 22 percent, 23 percent and 15 percent increase respectively. The consumption of fruit was very less with 76 percent deficiency. Consumption of other vegetables, fats and oils, pulses, green leafy vegetables and milk and milk products was also low and the deficit ranged from 10 to 71 percent. Even though it was stated that 77 percent women included milk during pregnancy, consumption was not adequate.

5. Mean Nutrient Intake of the selected Pregnant women
The mean nutrient intake of the selected pregnant women is appended in Table XII.
TABLEXII
MEAN NUTRIENT INTAKE BY THE PREGNANT WOMEN
N=25
	
S.No.
	Food Groups
	RDA, ICMR 2009
(g)
	Actual Intake (g)
	Percentage deficit/excess

	1.
	Energy (K.cal)
	2250
	2236
	-0.6

	2.
	Protein (g)
	82.2
	61.3
	-34

	3.
	Fat (g)
	30
	35.3
	+17

	4.
	Calcium (mg)
	1200
	1198*
	-0.2

	5.
	Iron (mg)
	35
	46*
	+31

	6.
	beta Carotene (µg)
	6400
	5965
	-7

	7.
	Thiamine (mg)
	1.2
	1.4
	+16

	8.
	Riboflavin (mg)
	1.4
	1.2
	-14

	9.
	Niacin (mg)
	14
	12
	-14

	10.
	Ascorbic acid (mg)
	80
	72
	-10


*Including supplements

From the Table it is known that there is a negligible percent deficiency of Energy intake by pregnant women. But there was a marked deficiency in the intake of proteins due to deficiency in the consumption of pulses.
Because of oral supplementation, the intake of iron was excess and there was only a negligible deficiency of calcium. The intake of ascorbic acid, beta carotene, riboflavin and niacin were deficient, and the deficiency ranged from 10 to 14 percent..

D.	RISK SCORE OF THE PREGNANT WOMEN
Distribution of the selected pregnant women according to the risk score obtained is presented in Table XIII.

TABLE XIII
RISK SCORE OF THE PREGNANT WOMEN
N=102
	Sr. No
	Age of                      the mothers
	16 – 20 years (N=32)
	21-34 years (N=70)

	
	Details
	Number
	Percentage
	Number
	Percentage

	a.
	Normal 
(0 score)
	13
	41
	30
	43

	b.
	Low risk 
(1-2 score)
	11
	34
	26
	37

	c. 
	High risk
(> 3 score)
	8
	25
	14
	20



Eric (2005) states that approximately 10 percent of all pregnancies are considered high risk. As per Paul and Vijayalakshmi’s classification (1994), in adolescence pregnancy a majority of 25 percent women were under high risk category and in adults, there were only 20 percent who were under high risk category. Majority 43 percent of adult pregnant women were in Normal category.




E.	ANTHROPOMETRIC MEASUREMENTS OF PREGNANT WOMEN
1. Mean height of the selected pregnant women
The mean height of the selected pregnant women is presented in Table XIV.

TABLE XIV
MEAN HEIGHT OF THE SELECTED PREGNANT WOMEN
N=102
	Age group of the pregnant women
	Reference Value* ICMR (2010)
(in cm)
	Height (In cm)

	16 – 20 years  (N=32)
	161 
	156±3.4

	21 – 34 years (N=70)
	
	158±3.4



From Table XIV it was found that the height of both adolescent and adult mothers were below the reference value of 161 cm by ICMR (2010), and among the two groups the mean height of the adolescent pregnant women was lesser (156±3.4 cm.) than the mean height of the adult pregnant women (158±3.4 cm.).

2. Mean Weight gain of the selected pregnant women
The mean weight gain of the selected pregnant women during from the 2nd to 3rd trimester of pregnancy is presented in Table XV, and Figure I



TABLE XV
MEAN WEIGH GAIN OF THE SELECTED PREGNANT WOMEN
N=102
	Age Group  of mothers 
	Weight in Kgs
	Standard Weight Gain
	Mean Weight Gain

	
	3rd Month
	4th Month
	5th Month
	6th Month
	7th Month
	8th Month
	9th Month
	
	

	16 – 19 years
(N = 32)
	46.6±5.64
	47.9±5.32
	48.4±5.36
	49.9±5.28
	52.2±5.25
	54.3±5.81
	55.1±5.77
	9.3*
	8.5

	20 – 34 years
(N = 70)
	49.8±5.23
	50.9±5.85
	52.4±5.36
	54.5±5.47
	56.8±5.89
	58.3±6.11
	59.1±6.27
	
	9.3


* Weight gain from the 3rd to 9th month of pregnancy: http://www.indiaparenting.com/pregnancy/122_2987/ideal-weight-gain.html
From Table XV, it is observed that among tribal women, adolescent pregnant girls gained less weight compared to the adult pregnant women, proving that pregnancy during adolescence puts an extra burden on the mother and the mother will not be able to put on optimum weight gain during pregnancy. This observation is supported the observation by Lenders (2000) whose studies pointed out that weight gain in adolescents is less than that of adult pregnant women.

It was clear from the Table that age is an important factor for proper weight gain during pregnancy; it was observed that adolescent had less than optimum weight gain of 8.5 Kg from 3rd to 9th month of pregnancy while the adult pregnant women had an optimum weight gain of 9.3 Kg during the same period.






MEAN BODY WEIGHT OF THE TRIBAL WOMEN FROM 3RD TO 9TH MONTH OF PREGNANCY

FIGURE I


F.	BIOCHEMICAL PROFILE OF THE SELECTED PREGNANT WOMEN
1. Mean haemoglobin level of the pregnant women 
The mean haemoglobin level of all the selected pregnant women in presented in Table XVI and Figure II.

TABLE XVI
MEAN HAEMOGLOBLIN LEVEL OF THE PREGNANT WOMEN IN g/dl
                                                            N=102
	Trimester

	Reference Value* (g/dl)
	Mothers age

	
	
	16 – 20years (N=32)
	21 – 34years
(N=70)

	1st trimester
	≥ 11
	9.4±1.26
	11.05±1.24

	2nd trimester
	
	10.3±1.86
	11.3±1.76

	3rd trimester
	
	10.98±1.48
	11.08±1.15


*NNMB (2003) for pregnant woman

It was observed that among the adolescent pregnant women, mild anemia was prevalent throughout the pregnancy while all the adult pregnant women were found to have normal haemoglobin levels. This study was supported by Bratati et al (2009) who found that prevalence of anemia was 62.96 percent in teenage pregnancy.




MEAN HAEMOGLOBIN LEVEL OF THE PREGNANT TRIBAL WOMEN

FIGURE II

2. Mean serum protein, albumin, globulin and retinol levels of the selected pregnant women
The serum protein, albumin, globulin and retinol levels are indicated in Table XVII.

TABLE XVII
MEAN SERUM LEVELS OF THE PREGNANT WOMEN
 N= 25
	Parameters
	Reference
Values
(for non -pregnant women)
	Age of the mother

	
	
	16 – 20years
(N=9)
Actual Value
	20 – 34years
(N=16)
Actual Value

	Mean total protein (g/dl)
	5 – 8*
	5.36±0.81
	6.12±0.64

	Mean serum albumin (g/dl)
	3.5 – 5.5*
	2.87±0.32
	3.7±0.52

	Mean serum globulin (g/dl)
	1.5 – 3*
	2.49±0.63
	3.42±0.91

	Mean serum retinol (mg/dl)
	0.3 – 0.6#
	0.26±0.98
	0.39±0.25


* Benjamin and George(2003) #http://en.wikipedia.org/wiki/Reference_ranges_for_blood_tests#vitamins

The serum total protein, albumin were found to be below standard in adolescent women, whereas total protein, albumin, globulin and retinol were normal in adults. This study was in line with the observations of Rao and Vijay (2004) who found that serum retinol level was below normal for tribal adolescent pregnant women of Bihar.

G.	DETAILS OF PARTURITION
The details of parturition of the selected pregnant women are presented in Table XVIII.
TABLE XVIII
DETAILS OF PARTURITION OF 
THE SELECTED PREGNANT WOMEN
N=102
	Sr. No.
	Age of the mothers
	16 – 20 years (N=32)
	21 – 34 years (N=70)

	
	Details
	Number
	Percentage
	Number
	Percentage

	1.
	Duration of labour
	
	
	
	

	
	For primi
	
	
	
	

	
	8 – 10 hours
	6
	18
	4
	6

	
	10 – 12 hours*
	12
	38
	6
	9

	
	More than 12 hours
	3
	9
	-
	-

	2.
	For multigravitda
	
	
	
	

	
	Less than 5 hours
	2
	6
	17
	24

	
	5 – 6 hours*
	4
	13
	28
	40

	
	8 – 10 hours
	5
	16
	15
	21

	3.
	Complications
	
	
	
	

	
	Obstetric loss (still birth)
	3
	9
	3
	4

	
	Foetal distress (decrease of heart beat of foetus)
	5
	16
	11
	16

	
	Premature rupture of membrane (Rupture of the amniotic membrane before the actual time of labor)
	3
	9
	5
	7

	
	Nil
	21
	66
	51
	73

	4.
	Type of Delivery
	
	
	
	

	
	Normal
	22
	69
	51
	73

	
	Cesarean
	8
	25
	19
	27

	
	Vaccum
	2
	6
	-
	-

	5.
	Place of delivery
	
	
	
	

	
	Home
	-
	-
	3
	4

	
	Private Hospital
	5
	16
	12
	17

	
	Government Hospital
	27
	84
	55
	79


* Normal Duration of Labor,

Among all the pregnant women who were in their first para of pregnancy, majority of adolescent pregnant girls and adult pregnant women delivered within the normal period of 10 to 12 hours.
	Among the women who were in their multigravida a majority (16 percent) of adolescent girls took above the normal period of 8 to 10 hours to deliver but among the adult women a majority (40 percent) delivered in the normal period of 5-6 hours. 
	It was sad to note that 6 women had obstetric loses. But the percentage was higher (9 percent) among adolescent pregnant women compared to that of the adult women which was four percent   
A majority 73 percent and 66 percent women had normal delivery, but 27 percent of adult and 25 percent of adolescent pregnant women underwent cesarean. Most of the women delivered in government hospitals in both the age groups and only 17 percent adult and 16 percent adolescent women delivered in private hospitals and three women delivered at home due to inconvenience to go to a hospital at the time of delivery.


H.	ANTHROPOMETRIC MEASUREMENTS OF THE NEWBORN 

Among the 102 pregnancies 6 were still births so the details of anthropometric measurements of the 96 new born of the selected women are summarized in Table XIX


TABLE XIX

ANTHROPOMETRIC MEASUREMENTS OF THE NEW BORN                          N= 96
	Age Group of the mothers
	Gender
	N
	%
	CHL (in cm.)
	Weight (kg)
	MAC (in cm.)
	CC (in cm.)
	HC (in cm.)

	
	
	
	
	Mean
	‘t’ value
	Mean
	‘t’ value
	Mean
	‘t’ value
	Mean
	‘t’ value
	Mean
	‘t’ value

	16 – 20
	Males
	13
	14
	46.4±2.6
	6.23**
	2.62
±0.4
	7.16**
	9.8
±0.5
	11.63**
	30.8
±0.6
	20.18**
	31.6
±0.62
	24.66**

	21 – 34
	
	46
	48
	47.4
±2.8
	6.77**
	2.79
±0.5
	7.35**
	10.1
±0.5
	11.5**
	31.2
±0.4
	21.03**
	32.4
±0.59
	25.44**

	
	 Standard
	
	
	49.9#
	
	3.3#
	
	10.4$
	
	32.5~
	
	34.4~
	

	16 – 20
	Females
	15
	16
	48.3
±2.6
	6.14**
	2.42
±0.6
	7.25**
	9.6
±0.8
	9.28**
	30.7
±0.7
	9.26**
	31.4
±0.92
	10.42**

	21 – 34
	
	22
	23
	48.6
±2.1
	6.33**
	2.64
±0.4
	7.10**
	9.9
±0.6
	9.49**
	30.9
±0.8
	9.39**
	32.2
±0.86
	10.66**

	
	 Standard
	
	
	49.1#
	
	3.2#
	
	10.1$
	
	32.5~
	
	33.8~
	


# - ICMR 2009, ~ - WHO 2006, $ - ESWARAN Devdas, 1981,   ** - 1 percent level of significance.      
CHL (Crown Heel Length), MAC (Mid Arm Circumference), CC (Chest Circumference), HC (Head Circumference).

The weights of both male and female babies of adult mothers were higher than the babies of adolescent mothers. From the present study it was found that mean weight of both females and males were less than the standard value with 1 percent significance. The weight deficiet was more profound in neonates of 16-20 age group mothers. According to Regional Medical Research Center for Tribals (RMRCT, 2007) among tribals low birth weight is 69 percent higher.
	Also the crown heel length of the babies of adult mothers was higher compared to that of the babies of adolescent mothers, though both values were less than the standards. The difference in crown heel length of male neonate was more than that of the female neonates.
The mean mid arm circumference of the male babies of adolescent and adult pregnant women was 9.8 and 10.1 cm. and of the female babies was 9.6 and 9.9 cm. respectively.
The study showed that the head circumference and chest circumference were also more for the babies of adult mothers compared to that of adolescent mothers. The head/ chest circumference ratio was 1.0 for all the neonates. 

2.  Complications among the New Borns
	The health complications experienced by the new born are illustrated in Table XX. 










TABLE XX
COMPLICATIONS AMONG THE NEW BORNS
N=96
	S. No
	Age of the mother
	16 – 20 years (N=28)
	21 – 34 years (N=68)

	
	Complications
	Number
	Percentage
	Number
	Percentage

	1.
	Respiratory disorders (any disorder affecting the respiratory system)
	-
	-
	2
	3

	2.
	Neonatal jaundice 
	15
	54
	5
	7

	3.
	Albinism (Complete or partial absence of pigment in skin)
	-
	-
	1
	1

	4.
	Talipes (Foot appears rotated internally at the ankle)
	1
	3
	-
	-

	5.
	Congenital heart deformities (defect in structure of the heart and great vessels)
	2
	6
	-
	-

	6.
	Cleft palate (Abnormal facial development causing of fissure in the palate and lip)
	1
	3
	-
	-



	It was sad to note that 27 of the newborns had health complications at birth. A majority 54 percent of neonates of the adolescent mothers had neonatal jaundice which is a common disease among newborns (Arokiasamy et al, 2007).
	Congenital heart disease was seen in 6 percent newborns of adolescent mothers which was more than the prevalent rate of 4.2 percent found by Chanda et al, 2001. Talipes was observed in 3 percent neonates which was approximately same as that of Swamy et al (2009). It was observed that most of the complications were among the newborns of adolescent mothers than that of adult mothers.

3. Still births and Low Birth Weight babies of the selected pregnant women 
	The details on still births and Low Birth Weight babies of the selected pregnant women are presented in Table XXI

TABLE XXI
STILL BIRTHS AND LOW BIRTH WEIGHT BABIES OF THE PREGNANT WOMEN
	N=96
	S. No
	Details
		Age of the Mothers

	
	
	16 – 20 years (N=28)
	21 – 34 years (N=68)

	
	
	Number
	Percentage
	Number
	Percentage

	1.
	Still births
	3
	11
	3
	4

	2.
	Low Birth weight babies (< 2.5 Kgs)
	19
	68
	12
	18



	It is distressing to note that out of 102 pregnancies, 6 pregnancies were wasted by stillbirth which was more prominent among the adolescent mothers constituting 11 percent, which was much higher than the prevalence of 2 percent found in adolescent pregnancy by Marie (2009). Among the neonates of adolescent mothers 68 percent were of low birth weight babies.










SUMMARY AND CONCLUSION




V. SUMMARY AND CONCLUSION
	Pregnancy can be of the most special times in parents life. It is also as essential important time for good nutrition to come into focus. From the nutritional point of view, pregnancy is a vulnerable period, although a normal physiological period. The diet must meet the nutritional requirements of the embryo or foetus developing in the uterus in addition to mother’s self needs.
	A well-nourished woman can withstand the pressure and demands of the pregnancy and have minimum complications and can deliver a healthy baby. While a malnourished women always puts herself and her baby at risk and they commonly experience abortion, intrauterine death, low birth weight baby and premature rupture of membrane.
Among the pregnant women who were in their second trimester of pregnancy all the women from tribal community from Attapady and Nilambur block were selected for the study. Background information, dietary pattern, clinical examination, risk score factors and haemoglobin levels were assessed for all the pregnant women. The serum total protein, albumin, globulin and retinol level and food intake pattern through a three day weighment method were done for 25 percent of the selected pregnant women. The anthropometric measurements such as crown- heel length, weight, head, chest and mid arm circumferences were recorded for all the newborns of all the selected pregnant women. The major findings of the study are:
In the present study, 55 percent of the selected families were of nuclear type of families. As per Thulsi Patel (2005) classification of family size, 63 percent of the selected families were with 4-6 members followed by 28 percent with 1-3 members and 9 percent with more than seven members in the family. Among the different types of tribes selected, majority of the pregnant women belonged to the Irular community constituting 62 percent, 25 percent cholanaikkans, 8 percent Mudungar and 5 percent Kurumbas.
According to HUDCO classification 42 percent belonged to middle income group, 33 percent to low income group,14 percent belonged to high income group and 11 percent were under economically weaker section. Majority 75 percent of head of the families were coolies followed by 10 percent agricultural labourers, 9 percent shop keepers and 6 percent skilled workers.
It was observed that majority 65 percent 	families spent 36-45 percent of their total monthly income on food. A majority of 60 percent, 65 percent, 58 percent and 81 percent families spent 0-2 percent of their total income on clothing house rent, fuel and electricity and recreation respectively. It was observed that majority 47 percent spent 46-55 percent of their food expenditure on cereals and 55 percent families spent 3-4 percentage of their food expenditure on pulses. Seventy three percent families had kitchen garden, but none of the families produced in excess so they did not sell them. 11 percent had poultry out of which 73 percent sold their produce and 12 percent had dairy which was used only for Income generation.
In the present study31 percent women were adolescents and 69 percent were of a age group of 20-34 years. Only 6 percent of the pregnant women were illiterate and the rest were literate, with a majority of 49 percent who had attended high school. Majority 30 percent women were in their second para of pregnancy followed by 27 percent in their third, 26 percent primi’s and 15 percent in the fourth para and two percent in the fifth para of pregnancy. A majority 38 percent had more than one year interval between their present and previous pregnancy followed by 22 percent having an interval of more than 2 years.
The entire selected pregnant woman had taken iron and folate supplements. Calcium along with iron and folate was taken by 22 percent which was followed by12 percent pregnant women taking B complex and multivitamins. It was observed that during the third month of pregnancy a majority 42 percent had vomiting and 26 percent suffered from nausea. After the third month the prevalence of nausea and vomiting was considerably reduced. Back pain and oedema was more prevalent during the eighth and ninth month of pregnancy.
The study revealed that a majority 88 percent women had three meals per day diet pattern and a 72 percent women had one snack per day. A majority 76 percent women have included special foods during pregnancy with all of them including milk as a special food stating that it is good for the foetus and it improves milk production during lactation. All the selected women have avoided papaya during pregnancy as it was believed that this would induce abortion, followed by 62 percent who avoided egg as it was considered a hot food which is not good for the development of the foetus.
Of all the pregnant women 75 percent women were benefited by the ICDS program through anganwadi where they received 300 gm wheat which could be either be taken home or consumed at the centre. It was found that the consumption of cereals, roots and tubers and sugar and jaggery was above the RDA while the consumption of other vegetables, pulses, green leafy vegetables and milk and milk products was deficit ranging from 10-71 percent. It was noted that there is a negligible amount of deficiency of energy intake but there was a marked deficiency in proteins due to less consumption of pulses. Due to supplementation, the iron intake was above the RDA, while the calcium deficiency was negligible.
It was observed that among adolescent pregnant women 25 percent were under high risk category while 20 percent of adult women were under the same category. Majority 43 percent of adult pregnant women were under normal category and 41 percent of adolescent pregnant women were under normal category. The adolescent pregnant women gained only 8.5 Kg which was less than the standard weight gain of 9.3 (from third to ninth month of pregnancy). The adult pregnant women gained the desirable increment in weight.  A mild anemia was noted among adolescent pregnant women during the first, second and third trimester of pregnancy while in adult pregnant women the haemoglobin level was normal. The serum total protein, albumin were found to be below the standard in adolescent whereas total protein, albumin, globulin, and retinol levels were normal in the adult pregnant women. Among all the pregnant women who were in the first para of pregnancy majority of adult and adolescent pregnant women delivered within the normal period of 10-12 hours, and among those who were in their multigravida 25 percent of adolescent women took above the normal period of 8-10 hours to deliver. 
It was distressing to note that 6 women had obstetric loses and percentage was higher (9 percent) among adolescents compared to adult women which was only 4 percent. Majority 73 percent and 69 percent of adult and adolescent pregnant women had a normal delivery. Weight of both male and female babies of adult women was higher than that of adolescent mothers. But it was observed that weight of both male and female babies of both age group mothers were less than the standard reference. Crown heel length of the babies of adult mothers was more compared to that of the babies of adolescent mothers, though both values were less than the standards. The mean mid arm circumference of the male babies was 9.8 and 10.1 for adolescent and adult pregnant women which was also less than the reference value.
Health complications were experienced at birth by 28 new borns among which 54 percent of neonates had neonatal jaundice. Congenital heart diseases were seen in six percent new borns of adolescent mothers and it was observed that most of the complications were experienced by new borns of the adolescent mothers.It was distressing to note that out of 102 pregnancies 6 pregnancies were wasted by still birth which was more prominent among adolescent mothers constituting 11 percent. Among the neonates of adolescent mothers 68 percent of the neonates were low birth weight babies. 
It was concluded from the study that among tribals the prevalence of adolescent pregnancy was higher. As adolescence is still a growing period, pregnancy during adolescence can affect the proper growth and development of both the mother and the fetus. Due to which incidence like lower weight gain during pregnancy, anemia, complications during parturition and low birth weight were in higher prevalence. Thus, there is a need for proper intervention which would encourage women to get married during adulthood.
As proper nutrition is needed to support the maternal changes in addition to growing fetal needs, pregnant women should be encouraged to eat a healthy balanced diet which could be done through the intervention of nutrition education and nutrient supplementation.  
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APPENDIX I
INTERVIEW SCHEDULE TO ELICIT INFORMATION REGARDING THE EXPECTANT WOMEN

I. SOCIO-ECONOMIC BACKGROUND
1) Name of the interviewee		:
2) Address of the interviewee	:
3) Type of Family 			:   Nuclear   [image: ]             Joint   [image: ]
4) Composition of the Family	:
5) Religion and caste			:

6) Demographic Variables

	Name of the Member
	Relation to the Pregnant women
	Marital Status
	Age
	Education
	Occupation
	Monthly Income(Rs.)

	
	
	
	
	
	
	


7) Other Sources of Income (Rs./month):
8) Total income per month:
9. Monthly Expenditure Pattern 
	S.No.
	Items
	Rs. Spent/ month
	Percentage of total income

	1
	Food
	
	

	2
	Clothing
	
	

	3
	House rent/ repayment of house loans
	
	

	4
	Education
	
	

	5
	Medicine
	
	

	6
	Fuel and Light
	
	

	7
	Pan, Suppari, Tobacco and alcoholic drinks
	
	

	8
	Durable goods
	
	

	9
	Transport
	
	

	10
	Other Services (Social events, donations etc.)
	
	

	11
	Remittance of debts
	
	

	12
	Savings
	
	

	13
	Recreation (Movies, park, TV, etc.)
	
	



	

10. Monthly Food Expenditure Pattern
	S.No.
	Items
	Rs. Spent/ month
	Percentage of food expenditure

	1
	Cereals
	
	

	2
	Pulses
	
	

	3
	Green leafy vegetables
	
	

	4
	Other vegetables
	
	

	5
	Roots and tubers
	
	

	6
	Fruits
	
	

	7
	Nuts and oils
	
	

	8
	Flesh foods
	
	

	9
	Milk and milk products
	
	

	10
	Sugar and jiggery
	
	

	11
	Beverages
	
	

	12
	Processed foods
	
	


11. Foods Produced at Home
Do you possess any of the following?
Kitchen garden		Poultry		Dairy
If yes,
	Items
	Production per year
No. or Volume
	Use of Produce

	
	
	By the Family
	Gifts or 

	
	
	
	


II. PERSONEL INFORMATION OF PREGNANT WOMEN
12) Age of the pregnant women:
13) Education status of the women:
       Primary	[image: ]  Secondary [image: ]Higher Secondary [image: ]Graduate [image: ]   Illiterate	[image: ]
14) Para of Pregnancy
Primi[image: ]		G2[image: ]		G3[image: ]		G4[image: ]
15) Interval between present and previous pregnancy
16) Are you taking any nutrient supplementation as prescribed by the physician?
              Yes  [image: ]			No [image: ]
 If yes, specify
	Nutrients
	Quantity/ Day
	No. of times aday
	Source
	Duration till date

	
	
	
	Govt. Hospital
	Private Hospital
	

	
	
	
	
	
	


17) Health problems of the pregnant women
	S.No
	Problems
	Month of occurrence
	Treatment taken

	1
	Nausea
	
	

	2
	Vomiting
	
	

	3
	Anorexia
	
	

	4 
	Constipation
	
	

	5
	Hypertension
	
	

	7
	Back Pain
	
	

	8
	Muscle Cramps
	
	

	9
	Oedema
	
	



III. DIETARY PATTERN OF THE PREGNANT WOMEN
18)  Number of meals per day	:
19) Number of snacks per day	:
20) Did you include or avoid any special foods during pregnancy?
	Yes					No
If yes
	S.No.
	Special foods included or avoided
	Reasons

	
	
	



21. Do you consume foods provided by anganwadi or other community services?
	Yes					No
If yes
	Food
	Quantity/day
	Source
	Feeding places
	Remarks
	Regularity
	Persons taking the food

	
	
	
	At the Centre
	Home
	
	
	

	

	
	
	
	
	
	
	



IV. ANTHROPOMETRIC MEASUREMENT OF THE PREGNANT WOMEN

22. Height	:

23) Weight of the pregnant women
	Month
	Weight (kg.)

	3
	

	4
	

	5
	

	6
	

	7
	

	8
	

	9
	



V. DETAILS OF PARTURATION
24 Duration of parturition
25)  Complications during pregnancy
       Obstetric losses	[image: ]		Premature rupture of membrane [image: ]
       Fetal distress	[image: ]		
26) Type of delivery
       Normal vaginal		[image: ]			Forceps	[image: ]
       Cesarean			[image: ]			Breech	[image: ]
27) Place of delivery
       Home			[image: ]			Government Hospital [image: ]
       Private Hospital		[image: ]
VI. ANTROPOMETRIC MEASUREMENTS OF THE NEW BORN
Length					:
Weight					:
Head circumference			:	
Chest Circumference			:
Mid upper arm circumference		:
Gender					:
28. Health complication of the new born
	S.No.
	Health Problem
	Treatment Taken

	
	
	


APPENDIX II
RISK SCORING SCHEDULE
(Paul and Vijaylakshmi, 1994)
	Risk Factors
	Scores

	Age less than 18
	1

	Maternal height less than 145 cm
	1

	Weight less than 45 Kg. or more than 90 Kg.
	1

	Primi/ multi 5 +
	1

	Previous obstetric losses
	2

	Rh -ve
	2

	Previous Low Birth Weight Infant
	2

	Anemia (Hb less than 8 g/dl)
	1

	Pregnancy induced hypertension
	2

	Previous premature rupture of membrane
	1

	Foetal Distress
	2

	Previous prolonged labour
	2



APPENDIX III
PROFORMA FOR FOOD WEIGHMENT METHOD
Name of the Investigator	:				Date:                      Name of the Subject	:					Address:                    Age of the Subject	:
	Name of meal
	Menu
	Weight of the total raw ingredients used by the family (g)
	Weight of the total cooked food consumed by the family (g)
	Amount of the food consumed by the individual (g)
	Raw equivalents consumed by the individual (g)


	
Early Morning

Breakfast

Lunch

Evening Snacks

Dinner
	
	
	
	
	





16-20 years old women	3	4	5	6	7	8	9	46.6	47.9	48.4	49.9	52.2	54.3	55.1	20-34 years old women	3	4	5	6	7	8	9	49.6	50.9	52.4	54.5	56.8	58.3	59.1	16-20 years old women	3	4	5	6	7	8	9	46.6	47.9	48.4	49.9	52.2	54.3	55.1	20-34 years old women	3	4	5	6	7	8	9	49.6	50.9	52.4	54.5	56.8	58.3	59.1	MONTH OF PREGNANCY
Mean body weight in Kg
16-20 years old women	1	2	3	9.4	10.3	10.9	20-34 years old women	1	2	3	11.05	11.3	11.08	TRIMESTER
HAEMOGLOBIN  LEVEL (g/dL)
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