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I INTRODUCTION

Fasting is thought to be beneficial as a preventive measure to increase overall health, vitality, and resistance to disease. Fasting is also used as a method of mental and spiritual rejuvenation. The human body has a special mechanism that is initiated when no food is eaten. Fasting is not starvation,            but rather the body's burning of stored energy. Fasting has also been used in               nearly every religion in the world, including Christianity, Judaism,                              Buddhism, and Islam. Many of history's great spiritual leaders fasted for mental and spiritual clarity, including Jesus, Buddha, and Mohammed.                                       (http://medical-dictionary.thefreedictionary.com/fasting).
Fasting during Ramadan is the fourth of the Five Pillars of Islam, the other pillars are kaleema (taking oath that Allah is the creator), Namaz                        (prayers), giving arms to the poor and Haj (visit to Mecca)  (http://en.wikipedia.org/wiki/Fasting). 
Ramadan is the ninth month of the Islamic calendar. It is the Islamic month of fasting, in which participating Muslims refrain from eating, drinking, having sex, smoking, and indulging in anything that is in excess or ill-natured; from dawn until sunset (British Broadcasting Corporation, 2005). As compared to the solar calendar, the dates of Ramadan vary, moving forward about ten days each year as it is a moving holiday depending on the moon. Ramadan was the month in which the first verses of the Qur'an were said to be revealed to the Islamic Prophet Muhammad. In the Qur’an, God proclaims that "fasting has been written down (as obligatory) upon you, as it was upon those before you". According to the earliest hadith, this refers to the Jewish practice of fasting on Yom Kippur (http://www.scribd.com/doc/16768046/Jami-a-Tirmidhi-Sunan-alTirmidhi).

Every day during the month of Ramadan, Muslims around the world get up before dawn to eat, this act is called Sahur, and then they perform the Morning Prayer. They  stop eating and drinking before the call for prayer starts until the fourth prayer of the day, Maghrib(at sunset). Muslims break their fast at Maghrib (at sunset) prayer time with a meal called Iftar. Muslims may continue to eat and drink after the sun has set until the next morning's prayer call. Ramadan is a time of reflecting and worshiping God. Muslims are expected to put more effort into following the teachings of Islam and to avoid obscene and irreligious sights and sounds during Ramadan fasting (Nasr Seyyed Hossein, 2007). The act of fasting is said to redirect the heart away from worldly activities. It also allows Muslims to practice self-discipline, self-control (British Broadcasting Corporation, 2008) sacrifice, and empathy for those who are less fortunate; thus encouraging actions of generosity and charity. (http://www.washingtonpost.com/wpdyn/content/article/2008/09/27/AR2008092702592_2.html?nav=rss_world) 
Muslims should start observing the fasting ritual upon reaching the age of puberty, so long as they are healthy, sane and have no disabilities or illnesses. According to Islamic Laws, children below the age of 12, patients, travelers, pregnant women, women who are menstruating and lactating mothers are exempted from fasting (Shahid Athar, 2006). Though pregnant women are an exception, many pregnant women prefer to fast during Ramadan, because they want to participate in the religious festival.

 
Pregnancy in a woman is perhaps the most important and most beautiful period of life and an amazing experience. The changes taking place and both physically and in mental and emotional world of the future mother are enormous during pregnancy ( http://www.freepressindex.com/news-pregnancy-most-beautiful-period-of-life-22644.html) . Pregnancy is a state in which the body undergoes physiological and anatomical changes that start soon after fertilisation. Body composition change dramatically with maternal fat accretion less than 3 kg. Changes in the cardiovascular system (increased blood volume, heart rate, plasma volume, and cardiac output), respiratory system (increased tidal volume and minute volume) and the renal system (increased glomerular filtration rate and effective renal plasma flow) and extracellular fluids also affect the biokinetics of systemic materials. These changes are necessary to maintain the maternal metabolism, promote foetal growth and prepare the mother for labour, birth and lactation. Therefore the health of the mother   before and during pregnancy has a profound effect on the new born                 (Murphy et al., 2006).

Nutrition during pregnancy is very important for both the mother and the child. The embryo at conception and in the subsequent weeks afterwards is most vulnerable, as it is the time when the organs and systems develop within. The energy used to create these systems comes from the energy and nutrients in the mother's circulation, and around the lining of the womb, this is the reason why correct nutrient intake during pregnancy is very important. In the absence of adequate nutrition, the development of the foetus takes place at the expense of the mother (Srilakshmi, 2006). Thus the mother should remain in good health to provide optimum development to the foetus. Nutrition is considered to be one of the major factors in determining the future well-being of a child                 (Barasi, 2003). The new born not only has physical disorders being linked with poor nutrition before and during pregnancy, but neurological disorders and handicaps are a risk by mothers who are malnourished, a condition which can also lead to the child becoming more susceptible to later degenerative diseases.(http://en.wikipedia.org/wiki/Nutrition_and_pregnancy).

Fasting slows down the metabolism; regenerates energy, cells, and organs; detoxifies various body systems; and breaks down fat tissues, restoring health. When the body finds no food supply, it feeds on waste that obstructs its functions. By consuming its own undesirable residue of degenerated (cancer) cells, harmful bacteria, cysts, lumps, skin pockets, and mineral-buildup in bones, joints, organs, and soft tissues, the body rejuvenates itself. During the process, the blood soaks in toxic compounds from the digestive tract and circulates them around the body for elimination.(Alizera, 2006).
‘Eating for two’ is usually the expression declared given to encourage the likelihood of a healthy mother. Islamic fasting makes the bodies undergoes into an elimination cycle by the act of not eating. Islamic fasting helps to address dietary problems in pregnancy than can also affect the unborn child. It also helps to release some of the toxic build up which is attached to the extra body fat that women carry. Therefore, fasting detoxifies the body. Toxin release occurs from the kidneys, bladder, lungs, sinuses and skin discharging mucus from the intestinal tract, respiratory tract, sinuses and urine. The benefits of fasting in pregnancy vary from  person-to-person depending on the condition of the body (http://www.crescentlife.com/spirituality/studies_on_islamic_ fasting.htm). 

  
Hence the present study was planned to find the effect of Ramadan fasting on the nutritional status of pregnant women and their new borns. With this in view, the study was conducted with the following objectives.
To 
· Study the socio economic and obstetric history of the pregnant women.

· Determine the dietary pattern in the fasting and the non fasting period.

· Identify and analyse  the special food consumed during fasting.

· Evaluate the effect of fasting on the nutritional status of pregnant women and their new borns.      
II review of literature


The review of literature pertaining to the present study titled “Effect of Ramadan Fasting on the Nutritional Status of Pregnant Women and Their New Borns”, is discussed under the following heads:

E. Physiological and Metabolic Changes in Pregnancy

F. Nutritional Demands during Pregnancy

G. Diet  Related Pregnancy Outcomes
H. Fasting and its Effect on Nutritional Status of Pregnant women
A. PHYSIOLOGICAL AND METABOLIC CHANGES IN PREGNANCY

Pregnancy represents the most intense period of growth and development a women experiences (http://www.womenshealthcaretopics.com/ pregnancy_week_34.htm). There are numerous changes in nutritional needs of a pregnant woman. Such changes are partly due to the nourishment demands of the foetus and partly due to other physiological variations that affect absorption and metabolism of nutrients. These changes help ensure a normal development of the baby and fill the subsequent demands of lactation, or nursing. (http://www.hon.ch/Dossier/MotherChild/pregnancy/nutrition.html).
After conception the corpous luteum, placenta and developing embryo release hormones, growth factors and other substances into maternal circulation. These substances triggers a cascade of events producing profound anatomical, physiologic and biochemical changes to adapt to and support the entire pregnancy (Torgersen and Curran, 2006).
Progesterone and oestrogen are the two major hormones of pregnancy.              The oestrogen levels are low in the first trimester of pregnancy. The level increases markedly in the second trimester and remains steadily elevated until labour (Ticconic et al., 2006). The hormone progesterone mediates changes in immune function during pregnancy, which helps to prevent the rejection of foetus and placenta as foreign antigens by the mother (Druckmann and Druckmann, 2005).  Another important hormone secreted during pregnancy is the human chorionic gonadatropin which during the third trimester of pregnancy show a gradual increase in oestradial, progesterone and a decrease in human chronic gonadatropin.  This change contributes to increase contractility in the uterus and gradually initiates the onset of labour (Edelstam et al., 2007).

Pregnancy is associated with significant but reversible changes in thyroid function.  Human chronic gonadotropin stimulates the thyroid gland during first trimester because of its mild thyrotropic effect (British Thyroid Association, 2006). The two hormones T4 and T3 increases over first half                  of pregnancy and then T4 decline during the third trimester. T3 declined                 much earlier in the second and third trimester of pregnancy                       (Noscratallah et al., 2005). Serum calcium levels decreases in pregnancy which stimulates an increase in parathyroid hormones. Cholecalciferol  is converted to its active metabolite 1,25 di-hydroxy cholecalciferol by placental and the enzyme hydroxylase (Lazarus et al., 2005).

Maternal metabolism changes substantially during pregnancy. Early gestation is an anabolic state in the mother with an increased maternal fat stores and a small increase in insulin sensitivity. Hence nutrients are stored in early pregnancy to meet the feto-placental maternal demands of late gestation and lactation (Kristine et al., 2007).  In gestational week 14, the increase in Basal Metabolic Rate accounts to approximately 40 per cent. In gestational week 32, the increase in Basal Metabolic Rate correlates significantly with corresponding changes in body weight, total body fat, fat free mass,                         cardiac output and free tri-iodothyronine. n increase in Basal Metabolic Rate is attributed to the increase in body weight in combination with fetal weight                  (Marie et al., 2005).


Diastolic pressure decreases up to 32 weeks and increases thereafter to prepregnancy levels by about 36 weeks. Haemoglobin and haematrocrit value begins to decrease during organogenesis and continues to decrease throughout the pregnancy period. Total protein, albumin, glucose, cholesterol, calcium, blood urea and creatinine decreases significantly during middle and late period of pregnancy (Lamaze, 2007). Albumin plays an important role not only as carrier protein for hormones, drugs, free fatty acids and bilirubin, but also because of its influence in decreasing colloidal osmotic pressure by 10-15 per cent during pregnancy. This in conjugation with the expanded plasma volume is a factor responsible for the tendency of pregnant women to accumulate extracellular fluid. (Nelson, 2006).

Alternations in renal haemodynamics are among the earliest and most dramatic maternal adaptations during pregnancy. Reduced resistance in the afferent and efferent arterioles of kidney and relaxing together increase renal plasma flow dramatically in the first trimester from about 1.2 l/min in the non pregnant state to atleast 1.5l/min in the pregnant state. About 60-70 per cent increase in renal plasma flow is reached by beginning of the third trimester with a subsequent decline towards term. The change in glomerular filteration rate is due to lower osmotic pressure resulting from fall in albumin. (Jeyabalan and Lain, 2007).

Maternal cardiovascular adaptations during pregnancy are changes                in cardiac output, blood volume, hormones, water and electrolyte balance, arterial blood pressure, vascular resistance and uterine blood flow                   (Rumball et al, 2008). Pregnancy related hypervolemia begins as early as the 10th week of gestation and by full term the circulating blood volume expands by 50 per cent (Merozy et al., 2007). Pregnancy hormones cause renal water retention causing an increase in plasma volume. Red blood corpuscles increase only by 31 per cent leading to anaemia in pregnancy (Maureen, 2007).   Increase in blood volume contributes to 30-40 per cent rise in cardiac output. Maternal position also influences cardiac output most dramatically during the third trimester of pregnancy. Cardiac output increases in sitting position and iso-optimized in lateral position (Tsen et al., 2005). Pregnancy induced increase in cardiac output is based on the remodeling of cardiovascular system which undergoes dilation. A programmed dilation of heart, aorta, the resistance vessels of kidney, resistance vessels of placenta and the venous system occur. All these changes favour increase in blood supply to the pregnant body (Bruch et al, 2004). Vascular conductance increases by peripheral dilation, hence the arterial pressure drops and evokes an increased in heart rate  (Thiery et al., 2005). Diastolic pressure reduces (5-10mmHg) from 12-26 weeks of pregnancy (Kim, 2006).

Pregnancy is associated with marked changes in respiratory physiology mediated by biochemical and mechanical factor. These accommodate the progressive normal oxygen consumption which is 250ml/min at rest and increases by 20 per cent in pregnancy in order to meet the 15 per cent increase in the maternal metabolic rate (Nelson and Piercy, 2006).  The hormone estrogen is responsible for producing tissue oedema, capillary congestion and hyperplasia of mucous glands.  The enlarging uterus and hormones effects anatomical changes in thoracic cage. As the uterus expands, the diaphragm is displaced cephalic by as much as 4cms of the thorax, increasing the chest wall circumference (Bako et al., 2009). Hormonal changes do not significantly affect airway function, pregnancy does not appear to change lung compliance. Chest wall and total respiratory compliance are reduced (Norwitz, 2005). Alterations during pregnancy induces increase in dead volume, increase in tidal volume (Seale et al., 2005) and total lung capacity reduces while functional residual capacity, residual volume and respiratory reserve volume decreases by                  20 per cent functional respiratory changes include a slight increase in respiratory rate, 50 per cent increase in minute volume, 40 per cent increase in tidal volume and progressive increase in oxygen consumption of upto 15-20 per cent (Capro, 2005) With the increase in respiratory tidal volume, there is an increase in respiratory minute volume of approximately 26 per cent (Roopnarinesingh et al., 2007). As the minute volume increases “Hyperventilation” of pregnancy occurs, causing decreasing alveolar carbon dioxide lowering maternal carbon dioxide tension. Maternal hyperventilation is considered a protective mechanism that prevents foetus from exposure to excess of  carbondioxide (Kim, 2006).

Thirty per cent to 80 per cent of pregnant women experience gingiual oedema and hypervolemia during pregnancy (Millem et al., 2007). This is usually in the beginning of the second month of pregnancy and peaks in the third trimester of pregnancy. Tooth enamel is not affected during pregnancy. But existing periodontal disease may be exaggerated in pregnancy.                            An association between periodontal disease and preterm birth and low birth weight has been reported in some studies (Xiong et al., 2006). The lower oesophageal sphinter muscle tone and pressure decrease due to the effects of progesterone and these increases the risk of heart burn. (Richter, 2008).
Nausea and vomiting during pregnancy usually peaks at 2 to 12 weeks, but in many women, nausea and vomiting begin earlier or last longer during pregnancy (Bryer, 2005). Reduced physical activities as well as changes in metabolism lead to more efficient utilization and absorption of nutrients during pregnancy (Williamson, 2006). By week 20 of pregnancy the gravid uterus exerts pressure on stomach causing its upward displacement and rotation which alters the angle or gastro-oesophaged junction and increases intragastric pressure (Rutra, 2005).  Progesterone inhibits the contraction of smooth muscle strips of the colon in a dose dependent pattern by enhancing potassium and calcium currents and reducing calcium influx (Xu et al., 2005). 

B. NUTRITIONAL DEMANDS DURING PREGNANCY
Maternal nutritional status plays an important role in the health of both the mother and the newborn (Eileen, 2006). A balanced nutritious diet is an important aspect of a healthy pregnancy. Eating a healthy diet, balancing carbohydrates, fat and proteins and eating a variety of fruits and vegetables usually ensures good nutrition (http://en.wikipedia.org/wiki/pregnancy# nutriton).
Energy

The body of the pregnant women is subjected to greater demands to ensure fetal development and the growth, health and functioning of the uterus, placenta and amniotic fluid.  In addition the uterus and mammary glands increase in size, blood volume expands and nutrients are stored in the non-pregnant reproductive tissues. Energy is lost in transporting nutrients from the diet into tissues. The cost of maintaining the new tissues and energy (Thomson and Hytlen, 2007) needed during pregnancy amounts to a total of 3300 to 2900 kcal/day (American Dietetic Association, 2008).

 Thus a daily increase of 150 kcal is recommended in the first trimester of pregnancy (The Swiss Association for Nutrition, 2009). The later part of pregnancy is characterized by additional requirement of approximately 300 kcal (1256KJ) per day. (Kaiser and Allen, 2008). This increase in energy needs during pregnancy is attributed to increase in maternal and foetal tissue and to cover the elevated basal metabolic rate (Durrin, 2009). The estimated cost of pregnancy for a women with mean gestational weight gain of 12kg was 321MJ or 325 MJ distributed as 375, 1200, 1950 KJ/day for the first, second and third trimesters respectively (Nancy and Janet, 2007). The resting metabolic rate in pregnancy 7480KJ per day is 21.4 per cent higher than post partum. The active energy expenditure per kilogram during pregnancy is 40±13KJ and during post partum is 15±20KJ respectively energy expenditure during pregnancy is attributed to an increase in resting metabolic rate, which is partially compensated by a decrease in active energy expenditure (Melzer et al., 2009). Poor nutrition resulting from an inadequate dietary intake of energy is associated with a range of social, economic and cultural factors (Northstone et al., 2008).  In another study by Maike et al (2008) increased dietary energy intake results in greater net gestational weight gain in case of women with high prepregnancy Body Mass Index.
Proteins

Complex new tissues are produced during pregnancy at a rate greater than at any time during a woman’s life. Protein is essential for this purpose, but during pregnancy protein requirements cannot be separated from the needs for calories and other nutrients. As energy needs take first priority in metabolism during pregnancy, protein is used for energy if carbohydrates and fats are not consumed in sufficient quantities (Harvard Health Institute, 2005). A daily protein intake of 60g is recommended, which is 15g more when compared to the prepregnancy period (Hanna et al., 2008).
Fat

Adequate maternal intake of essential fatty acids, linoleic acid and  linolenic acid is essential during pregnancy for the fetal growth and development. The omega 3 long chain polyunsaturated fatty acid, docosahexaenoic acid must be deposited in appreciable amounts in the central nervous system during prenatal brain growth spurt, as well as in other membrane rich tissues. Fetal docosahexaenoic acid accretion amounts to about 30-45mg per day in the last trimester of pregnancy (Fleith and                     Clandinin, 2005).  Therefore adequate intake or preformed omega 3 long chain poly unsaturated fatty acid and in particular docosahexaenoic acid, appear important for maintaining optimal tissue function (Burge and Calder, 2005). Studies showed that omega3 long chain polyunsaturated fatty acid ranging a mean of 1.6 or 2.6 prolonged gestation, accompanied by a slight increase in body weight by a mean 47 or 54g respectively (Szajewaska et al., 2006)                  and reduced the risk of preterm birth before 34 weeks of gestation by                         31 per cent in all pregnancies and 14 or 61 per cent in high risk pregnancies (Horvath et al., 2007).

Minerals

Calcium is an essential nutrient during pregnancy and lactation. Calcium contributes to bone development in the fetus and neonates and is considered a critical nutrient. Eighty per cent of the calcium amount is acquired during the third trimester while the fetal skeleton is rapidly developing. The average calcium transfer to the fetus during pregnancy is 50mg/day during second trimester and 250mg/day during third trimester (Julie and Kristen, 2005). This additional calcium requirement can be met by increased dietary calcium intake, grater intestinal calcium absorption efficiency, enhanced renal calcium retention and mobilization or calcium from the maternal skeleton. Bone density may decrease in skeletal region rich in trabacular bones, such as the spine and hip (Hanna et al., 2008).


According to the Institute Of Medicine, the future mother needs an average of 1000mg of iron in the last trimester of pregnancy in order                      to increase the maternal erythrocyte volume and fetal erythropoiesis                        (Olus et al., 2005).


Dietary requirement for iron increases by 50 per cent during pregnancy to support the increase in maternal blood volume and to provide fetal iron storage in the liver.  Infants born to women who have iron deficiency anaemia have an increased risk and perinatal mortality (American Dietetic               Association, 2008). There is some concern in case of iron supplementation, as iron competes with calcium and zinc for gastrointestinal uptake. Studies suggest that optimal supplementation strategies should include a wider range of micronutrients (Zagre et al., 2007).

Adequate intake of folic acid preconceptionally decreased the risk of neural tube defects by as much as two third (Centre for disease Control and Prevention, 2006) and prevents spina bifida a very serious birth defect.              Neural tube develops in the first 28 days of pregnancy, explaining  the necessity for adequate preconceptional folate intake (Klusmann et al., 2005).  Folate also decreases the risk of preterm delivery, low birth weight and poor fetal growth (Mayo Clinic, 2007). Folates are found in green leafy vegetables, especially spinach, citrus fruit,  melon, chickpeas and eggs. Most of the wheat products (flour, noodles) are fortified with folic acid (Morbidity and Mortality Weekly Report, 2008).

Iodine intake in adequate amounts during pregnancy is essential for synthesis of maternal thyroid hormones and normal brain development in fetus (Rebaglato et al., 2010). To assure sufficient iodine intake, iodine fortification of complementary food is used. Fortification of cereals would ensure an adequate iodine supply (Alexy et al, 2009). Burgers and Colleagues (2007) reported that in Australia, the fortification of bread with iodine did not significantly improve iodine status of pregnant women.  Ninety two per cent of women in a sample of Italian pregnancies had inadequate iodine status, despite a program of salt iodinisation (Marchioni et al, 2008). Severe iodine deficiency generally results in maternal hypothyroidism causing congenital abnormalities and irreversible brain damage, with mental retardation in the new born.                 Recent studies have shown that even a mild degree of iodine deficiency                 has repercussions, albeit more subtle, on cognitive function                        (Caterina et al., 2009). In pregnancy, daily iodine requirement increases by about 70mg per day. So the recommended median ranges between 150 and 249mg/l (Anderson et al, 2007).

Zinc is an important nutrient required for DNA and RNA synthesis and thus for protein synthesis and cell development. Typical zinc intake for pregnant women are lower than recommended, but zinc absorption increases when zinc intakes are low (Donagelo et al., 2005).

Vitamins

The intake of vitamins as a daily supplement is common among pregnant women. The requirements for both fat soluble and water soluble vitamins increase during pregnancy to support the growth of new fetal cells (Institute of Medicine, 2008). Vitamin deficiency can result in several common problems. Vitamin D is essential for calcium absorption in the gut. Serum calcium and phosphate concentrations enable normal mineralization of bone and prevent hypocalcemia. It is also needed for bone growth and bone remodeling (Cranney et al., 2009). It acts as a immune modulator, potentiating antimicrobial peptide (Cathelicidin) activity in monocytes (Liu et al., 2009). When lacking, it begins to diminish both fetal and maternal mineral bone density. Low maternal vitamin D levels during pregnancy have been linked to various health outcomes in the offspring, ranging from preconceptional effects to diseases of adult onset. 

Vitamin A is essential for the normal functioning of the retina and the growth and differentiation of epithelial tissue as well as necessary in embryonic development, reproduction and bone growth. However, vitamin A has been shown to produce on teratogenic effects in animal studies when administered in high doses (Baby Centre Medical Advisory Board, 2009). Hence pregnant women are advised to avoid eating liver, liver products or supplements including fish liver oils containing retinol. The lowest supplemental dose associated with teratogenic risk is 2000mg/day (Scientific Advisory Committee on Nutrition, 2005).

Vitamin E is an anti oxidant which can be taken as a supplement. It is also present in many foods including sunflower seeds, breakfast cereals, broccoli, vegetable oil and nuts (John, 2006). 

Vitamin C is involved in the synthesis and degradation of collagen                and is important for maintenance of chorio amniotic membrane. Inadequate availability of ascorbic acid during pregnancy has been proposed as a                    risk factor for premature rupture of the chorio amniotic membrane                      (Esther et al., 2005). Low intake of vitamin C during pregnancy is associated with complications such as pre eclampsia, anaemia and a small for gestational age infant. Vitamin C supplementation may help to prevent women developing pre- eclampsia during pregnancy, although more research is needed (Alice and Caroline, 2008).

C. DIET RELATED PREGNANCY OUTCOMES


Ill health as a result of pregnancy is experienced by more than twenty million women around the world every year. Furthermore, eight million women were estimated to have died in 1995 as a result of causes related to pregnancy and childbirth (WHO, 2009). Until recently, adverse pregnancy outcomes such as still birth, infant mortality and low birth weight and intrauterine growth restriction affect the pregnancy outcomes with geographic and temporal trends (Hornstra et al., 2005).


Pregnancy outcomes are affected by nutrition as well as age, occupation, family background, pregnancy experiences of the expectant mother               (Freisling et al., 2006). Prenatal environment exerts profound influence on the development of the foetus. Stressful events during pregnancy can induce alterations in fetal environment resulting in early and long term structural and functional consequences. Therefore nutrition is an important health determinant that can affect the course of pregnancy and its outcomes (Seo and Sang, 2009).


Miscarriage and still birth are the two main problems affecting pregnancy outcomes. A miscarriage also called as spontaneous abortion is the end of pregnancy at a stage where the embryo or foetus is incapable of surviving, generally defined in humans at prior to twenty weeks of gestation. It is considered as the most common complication of early pregnancy, occurring after six weeks of pregnancy (Petrozza and John, 2006).


Miscarriage can occur due to many factors such as pre pregnancy Body Mass Index, obesity, alcohol, caffeine and others. Women whose prepregnancy body mass index was below 18.5 kg/m2 have been reported to have between 24 to 72 percent greater risk of miscarriage than women with Body Mass Index greater than 18.5 kg/m2. Obesity during pregnancy increases the risk of later fetal death. It also increases the occurrence of both still birth and neonatal death by more than two fold (Helgstrand and Anderson, 2005). Hannigan and Armant (2005) suggested that alcohol is a particular cause of spontaneous abortion later in pregnancy and that rate of miscarriage was very high in heavy drinkers compared to the non-drinkers. Consumption of excess caffeine also increased miscarriage by 2.23 per cent (Weng et al., 2008).


Micronutrient supplements containing folic acid or iron reduced risk of miscarriage in the first trimester by as much as 47 per cent. Similarly women who consumed fresh fruits and vegetables during pregnancy which are rich in micronutrients are less likely to suffer miscarriage than women who did not consume these foods on a daily basis. The death of the foetus in the later period of pregnancy either prior to delivery or during the delivery is called still birth (Cynthia et al., 2006). The leading causes of still birth are prematurity, complications of placenta, cord membrane, maternal complications such as maternal anaemia and antipartum haemorrhage (Ragini, 2007).


Preterm labour can be defined as the presence of uterine contractions of sufficient frequency and intensity to effect progressive effacement and dilation of the cervix prior to term gestation. Preterm labour causes preterm birth which occurs in approximately 50 per cent preterm pregnancies and is a leading cause of neonatal mortality (Michael and Robert, 2010). Preterm birth involves birth before 37 weeks of gestation (Steer, 2005). Nutrition related factors and physical activities contribute to preterm birth. Maternal underweight has been shown to increase risk of preterm birth (Gordon et al., 2007). The risk in case of associated underweight and poor maternal under nutrition and lack of sufficient reserve of energy and other nutrients to meet demands for fetal growth (Nohr et al., 2007).


Merlino and Colleagues (2007) suggested that alcohol was a risk factor, but consumption of upto 10 UK units of alcohol (80g) per week was not associated with increased risk of preterm delivery.

Oligohydramnios is another condition that affects pregnancy outcomes. It is characterized by deficiency of amniotic fluid. This may cause cord compression, musculoskeletal abnormalities such as facial distortion, pulmonary hypoplast and intrauterine growth retardation. This condition can also be corrected by increased fluid intake (Adeniran and Stanck, 2007). Oligohydramnios as a gestational complication is still controversial                (Johnson et al, 2007).


Normal labour can be defined as uterine contractions that result in progressive dilation and effacement of cervix. Any failure in the milestones of normal labour leads to abnormal labour, which increases the risk of unfavourable outcomes.  Dystocia also known as difficult labour or abnormally slow labour. It is a type of abnormal labour characterized by slow progression of labour, failure in progress and cephaloplevic disproportion (Saju et al, 2009). Labour when delayed beyond 42 weeks of gestation is artificially induced through hormones or artificial rupture of membrane thus preventing cesarean delivery (Anim et al., 2008). Studies have shown that normal weight and weight gain during pregnancy prevented the risk of abnormal labour during delivery (Nancy, 2007). According to the American College of Obstetricians and Gynecologists (2003), approximately 60 percent of the pregnant women taking modern pattern of diet experienced dystocia because of obesity.                                  ( http://www.accessmedicine.com/content.aspx?aid=6025698). Modification of the diet and physical activities is found to prevent abnormal labour              (Thomson, 2007)

Pre-eclampsia is a condition of pregnancy marked by high blood pressure and excess protein in urine after 20 weeks of pregnancy. Odema is a common feature and when left untreated leads to serious even fatal complications in both mother and new born (Mayo foundation for Medical Education and Research, 2009). Studies have shown that high mean calorie intake in pre-eclampsia resulted in excess weight gain. Weight gain is not attributed to the new tissue layed down, but to the storage of water during pregnancy. The increase in mean calorie intake leads to increased stores of solid tissue as well as extra water in pre-eclampsia (Thomson, 2007). Preclampsia is associated with high maternal and neonatal mortality and morbidity. In United States, pre-eclampsia and eclampsia were estimated to be responsible for 14 per cent of maternal deaths per year (Kee and Guy, 2009).

Hyperemesis gravidarum lies at the extreme end of the nausea and vomiting spectrum. Hyperemesis gravidarum is characterized by intractable nausea and vomiting resulting in metabolic disturbances, ketosis, dehydration, reduction in maternal blood volume and loss of about 5 per cent of pregnancy body weight.  Hyperemesis gravidarum resolves for most women by 20 weeks (Verberg et al, 2005).  Hyperemesis gravidarum is uncommon and its occurance is in 0.3-1.5 per cent of pregnancies (Bailit, 2005; Dodds et al., 2006). Trogstad et al. (2005) found that the odds of reoccurrence of hyperemesis gravidarum in subsequent pregnancies are as an high as 26 fold. Hyperemesis gravidarum is commonly treated with vitamin supplements and intravenous infusion of fluids and electrolyte (Andrea, 2009).

Multiple pregnancies are associated with significantly greater risk for a number of adverse maternal and fetal outcomes of pregnancy.  Simon (2009) showed that in twin foetus bearing women with BMI greater than 29kg/m2 birth weight were up to 170g greater than in women with less than 19.8 kg/m2 before conception. A weight gain of 25 kg increased the birth weight by 500g and further more reduced risk of preterm infants and infants who small for gestational age. This was emphasized by Rimon et al (2005), who showed that women expecting triplets achieving a weight gain is excess of 16.2kg over the first 24 weeks of gestation significantly reduced the risk of infants small for gestational age, irrespective of prepregnancy BMI. Women with multiple pregnancies have a greater blood volume expansion. Hence iron deficiency anaemia in seen as a risk factor for preterm delivery in multiple pregnancies. The essential nutrients also increase in multiple pregnancies hence an increased intake of egg, fatty fish and oils is recommended (Luke, 2005).

D. FASTING AND ITS EFFECTS ON THE NUTRITIONAL STATUS OF PREGNANT WOMEN

Fasting is primarily the act of abstaining from some or all food, drink or both for a period of time. A fast may be total or partial and be prolonged or intermittent depending on the type of fast and the period of fasting. Fasting practices may preclude sexual activities as well as food in addition to refraining from eating some types or groups of food (http://en.wikipedia.org/wiki/fasting).  The integration of mind, body and spirit is a principal concern of transpersonal psychology. Fasting addresses their relationship in a unique manner because it simultaneously alters the person psychologically, physiologically and spiritually (Daniels, 2005).


Jews fast on the Day of Atonement or yom kippur. Muslims fast throughout the day the month of Ramadan. Fasting is general in Christianity, the most widely observed fasting are lent and advent, both of these are preliminary to seasons of great rejoicing (Columbia encyclopedia, 2008)


Psychological changes brought about by fasting include reduced metabolic rate, reduced oxidative damage, and altered neuroendocrine signaling improved insulin sensitivity. Prolonged fasts also alters the expression of many genes from skeletal muscle, brain and liver including genes of  heat labile proteins and uncoupling protein and genes involved in oxidative damage (Leonie et al., 2005).  

During fasting, the glucose when denied for more than 4 hours the body uses glycogen to be used for fuel. Glucose is produced by two processes glycogenolysis and gluconeogenesis (Peter, 2007).  These processes are systematically regulated by hormones. Insulin and glucagons being the most important of the hormones . Glucagon increases  glucose output from  liver during fasting by stimulating the transport of gluconeogenic cyclic – AMP inducible factor CRE binding protein to modulate glucose output  (Koo et al., 2005). When the glycogen stores are depleted the bodies response involves increased muscle proteolysis and adipose tissue lipolysis that supplies amino acids and non-essential fatty acids for gluconeogenesis, oxidation and ketogenesis (Seng and Gerald, 2008).  Thus the energy expenditure is derived from oxidation of lipids and proteins (Cahill, 2006) and the cerebral function is maintained by a switch from glucose to ketone bodies in the brain (Inagaki et al., 2007). 

According to Roden (2006) Intrahepatic lipids showed no changes after 12 hours of fast but there was an increase of intrahepatic lipids after 36 hours of fast. The absolute increase was less than 5 per cent and not in pathological range of hepatic steatosis.  If less than 300 calories are consumed the brain and vital organs are deprived of necessary glucose causing damage and death can occur if pursued to the point of complete starvation(Robyn, 2009).


Research suggested that there are major health benefits in fasting. Benefits include reduced risk of cancer, cardiovascular diseases, diabetes, insulin resistance, immune disorders and more generally the slowing of ageing process and the potential to increase life span (World Health Net, 2006). 


According to studies conducted on fasting, BMI was found to decrease at the end of the fasting period and this correlated with decrease in blood pressure. Red blood cells production was suppressed, as evidenced by lower levels of haemoglobin, red blood cell and packed cell volume were normocytic and normochronic after the fasting period.  Hence fasting suppressed the red blood cell production (Dewanti et al., 2006). Fasting over 21 days showed a reduction in the waist circumference of both men and  women and blood pressure and blood glucose showed no significant reduction. Studies have established that substantial calorie restriction upto 50 per cent in reduce the rate of cell proliferation resulting in 30 to 70 per cent increase in life span and decrease in cancer cell proliferation (Randall, 2006). Intermittent fast was found to have beneficial effect on both the cardiovascular system and the brain mediated by brain derived neurotropic factor signaling in the brain. This effect was similar to that of regular exercise (Mattson and Wan, 2009).


A spiritual fast is a particular fast that incorporates personal spiritual beliefs with the desire to express personal principles. This form of fast differs from religious fasts in that the goals for participation does not aim at promoting religion but used in the context of a social injustice (Garcia, 2007). This fast was also used in promoting non-violence (Shaw, 2008). It is regarded as personal spiritual transformation (Espinosa, 2008).


Eating for two is usually the expression declared to encourage the likelihood of a healthy mother and child. The effect of fasting on pregnancy varies from person to person depending on the condition of the body. Studies have shown that safe period of fasting for pregnant women has been determined to be during the first and second trimester (Hwaa, 2003).  Fasting during pregnancy though exempted, 90 per cent of Muslim  pregnant women fast and they did so with adequate support from their spouses and family members. Most of the pregnant women did not experience adversities during fasting or over come the adversities. All women adopted a positive attitude towards fasting. The pregnant women also lacked knowledge pertaining to the laws of Ramadan fasting during pregnancy (Joseph et al., 2005).


Larijani et al. (2003) showed that serum glucose decreased from 38.4±9 mg/dl to 62.9±7.7 mg/dl is pregnant women who fasted. This can be due to decreased calorie intake showing a decrease in plasma glucose. Studies suggested that fasting had no major effect on energy intake, body weight, body mass index, blood pressure and liver enzymes (M’guil et al., 2008).  Fasting duration of 18±2.1 days lead to a significant decrease in the mean maternal glucose level, this lowering was also seen in normal pregnant women. Thus fasting did not lead to ketonemia or ketonuria in pregnant women (Dikensoy et al., 2008). Studies in pregnant women who observed fasting showed an increase on the twentieth day of fasting when compared to the period before fasting. The total cholesterol and triglyceride levels did not significantly there was no significant decrease in the LDL and VLDL levels at the end of the fasting period.  HDL levels of the fasting group increased  slightly and the ratio of LDL and HDL was significantly decreased in the fasting group. With regard to cortisol studies in the past have shown that changes in eating and sleeping patterns can increase cortisol levels. This explained the increase in cortisol in the fasting group of pregnant women (Elizabeth, 2010).


Leptin is one of the most important adipose derived hormone playing a key role in the regulation of energy intake and energy expenditure, including appetite and metabolism (Brennan and Mantzoros, 2006).  The daily rhythm of plasma leptin among normal pregnant women was minimum during light phase and a peak during dark phase. This rhythm persisted after 50 hours of fasting, though fasting shifted the peak to the light phase and decreased daily leptin production. The leptin concentration was much higher in pregnant women when compared to normal women (Cristiano et al., 2005). The studies on the pregnancy outcomes of pregnant women who fasted showed that the incidence of gestational diabetes was significantly higher in the fasting pregnant women than the normal pregnant women. Labour was induced in 15.5 per cent of fasting pregnant compared with 7.1 per cent in normal pregnant women.                The cesarean section rates were also higher in the fasting pregnant women.  The frequency of neonatal admission to special care baby units also increased (Hisham et al., 2006).


     Fiona (2007) suggested that Ramadan fasting had no long term effect on normal healthy mothers or their full term off springs. On invariant analysis neonatal birth weight of the fasted group of pregnant women was 100g more than those of non fasted group of pregnant women. A study on maternal body mass index on neonatal birth weight showed that neonates of fasted pregnant women was 71g heavier than the non fasted pregnant women. Thus fasting did not have a significant effect on the neonatal birth weight (Zohreh and                  Hassan, 2004).  The number of large acceleration in computerized fetal heart tracing in decreasing in pregnant women abstaining from food and water.        This difference was associated with the fetal movements felt by the mother   (Al-Azraqi, 2009).


The long term effect of Ramadan fasting during pregnancy on the brain development of the foetus showed that fasting during pregnancy did not adversely affect the intelligence quotient of the children whose mother had fasted during Ramadan while being pregnant (Fereidoun et al., 2004).

III METHODOLOGY


The methodology adopted for the present study titled “Effect of Ramadan Fasting on the Nutritional Status of Pregnant Women and their Newborns” consisted of four phases:
PHASE I

D. Selection of Area

E. Selection of Sample

F. Selection of Tools

PHASE II

C. Socioeconomic background, dietary pattern and obstetric history of the pregnant women
D. Identification and analysis of the special food consumed during fasting

PHASE III

B. Assessment of the Nutritional Status of pregnant women

PHASE IV

C. Evaluation of the effect of fasting on pregnancy outcomes

D. Analysis of the Data

PHASE I

A. SELECTION OF AREA


The study was carried out in Coimbatore city as the investigator was well acquainted with the hospitals in this area and also had an easy access, approachability and cultural familiarity with the area.  Moreover, studies on the effect of Ramadan fasting on pregnant women have not been conducted in this area.  The hospitals selected for the study were Sengaliappan Nursing Home in North Coimbatore and Sri Sitalakshmi Maternity Hospital at Brook Bond Road.  These hospitals were selected for the study as a majority of Muslims in and around Coimbatore visited these hospitals.  Necessary permission was obtained by the investigator from the hospital authorities to select the pregnant women for the study.

B. SELECTION OF SAMPLE


Sample is composed of some fraction of part of the total number of elements or units in a defined population (Saravanavel, 2007) and the process of sampling is selection of units from a population of interest (William, 2006).


Nausea and vomiting are the most common problems of the first trimester reported in 70-80 per cent of pregnancies and this interferes with the dietary intake of the pregnant women affecting their nutritional status                 (Lynna and Joan, 2005). In the third trimester, there are chances to deliver in the 8th and 9th month of pregnancy. According to Harish (2007) there are 11 to 14 percent chances for pregnant women to deliver preterm in the 8th month              (32 weeks) of pregnancy. Hence 31 pregnant women in the second trimester of pregnancy were identified with the help of the hospital authorities and records. Out of these 31 pregnant women, 16 observed fasting during Ramadan month and the remaining 15 pregnant women did not observe Ramadan fasting taking into consideration the advice of doctors.

C. SELECTION OF TOOLS


An interview schedule was designed to collect information regarding the background information of the pregnant, their dietary pattern, meal pattern, details on fasting, special foods consumed during fasting, obstetric history, complications or health problems and details on parturition.

PHASE II

A. Socioeconomic background, dietary pattern and obstetric history of the pregnant women


Socioeconomic parameters like age, type of family, income levels, gynaecological information regarding the first pregnancy and subsequent pregnancies, complications in previous pregnancies, details regarding dietary pattern, food habits, frequency of food consumption during fasting and non-fasting period, food fads and taboos etc were collected through a specially designed interview schedule (Annexure Ia & Ib) (Plate I).
B. Identification and Nutrient Analysis of the Special Food Consumed During Fasting


 Prophet Muhammad (sal) is the founder of the religion of Islam and is regarded as a messenger of God (Allah) and a prophet. Quran was revealed to the prophet (sal) during the Islamic month of Ramadan. The verses of Quran said that fasting is prescribed to all the muslims. After this revelation, the prophet and his followers fasted during Ramadan regularly.  

The act of breaking the Ramadan fast everyday is called “iftar”. Prophet Muhammad (sal) used to begin the iftar with fresh dates and water. Hence all the Muslims followed this during iftar (ezinearticles.com, 2005). During the fasting period a special gruel called Nonbu kanji is   prepared in every mosque and distributed to all the Muslims as well as people belonging to other religion as a special food during Ramadan, with the motive of providing food for the poor who fasted during Ramadan (en. Wikipedia.org/wiki/iftar). The Nonbu Kanji is a of porridge consistency. The ingredients used in preparing this kanji are raw rice, green gram dhal, ginger, garlic, coriander leaves, mint leaves, tomato and spices (Plate II). The method of preparation of the Nonbu kanji is given in Annexure II. Apart from this special food taken by pregnant women during Ramadan, no other special foods are consumed during Ramadan fasting (www.hindu.com, 2009).


Nonbu kanji was prepared in the laboratory and analysed for carbohydrates, protein, fat, iron, calcium, vitamin C, thiamine, riboflavin and fibre using standard methods suggested by National Institute of                           Nutrition (2003) (Plate III).

 PHASE III

A.  Assessment of Nutritional Status


Assessment is collection of data about a person in order to logically identify his or her physical, psychological, sociocultural, environmental and economic assets and liabilities (Karen et al., 2008). Nutritional assessment is an essential component of nutritional care of pregnant women. It provides the foundation for planning women’s education, individualized care and direction throughout the pregnancy, which is necessary for positive outcomes of both mother and baby. A poor nutritional status before and during pregnancy increases the risk for premature birth or low birth weight infants (Sari and Judith, 2009). According to Nweze (2009) the techniques for assessing a pregnant woman’s needs are dietary assessment, anthropometry and biochemical data, hence these techniques were adopted for the present study.

1) Anthropometric Measurements


Anthropometry is the technique by which the severity and composition of morphologic changes can be evaluated (Ronni, 2006).  They are the oldest and most studied measurements to assess the nutritional status.  They are generally rapid, inexpensive and non-invasive method for assessing nutritional status (William et al., 2006). The anthropometric indices used in the present study were weight, height and body mass index.

i) Height 


Measurement of height is necessary to estimate ideal body weight or desirable body weight, body mass index and body surface area and it is used to calculate energy requirement as well as body composition (Ann and                   Carol, 2008).  Height is an indicator of chronic malnutrition (NIN, 2009) hence short women are at greater risk of delivering low birth weight babies.  Height of all the pregnant women was determined using a scale drawn on a vertical flat wall with the help of a tape.  The individual was made to stand erect near the wall with their heels together and toes apart and head upright touching the wall, taking care to see that the floor was leveled.  The head was held comfortably high.  A smooth thin ruler was held on top of the head in the centre, crushing the hair at right angles to the scalp and the height was read in centimeters from the lower edge of the ruler to the nearest 0.1 cm (Sirbu et al., 2007). Each reading was taken twice to ensure correctness of the measurement (Plate IV).

ii) Weight 


Body weight is the most widely used and simplest reproducible anthropometric measurement.  It indicates the body mass and is a composite of all body constituents like water, minerals, fat, protein, bone etc. It is sensitive to even a small change in nutritional status.  Serial measurements of weight are more sensitive indicators of nutritional status than single measurement                (NIN, 2009).  Adequate weight gain during pregnancy is one of the most important determinants of fetal growth and development (Institute of  Medicine, 2005). According to a study by Shamsun Nahar et al., (2007) maternal weight was found to be the best predictor of birth weight, each one kg increase in maternal weight was associated with 200g increase in birth weight.  Body weight of all the pregnant women was determined before and immediately after Ramadan fast using a portable weighing balance.               Pregnant women were made to stand erect on the weighing balance with minimum clothing and their weight was taken to the nearest 0.1 kg accuracy (Sirbu et al., 2007) (Plate V).
iii) Body Mass Index (BMI)


BMI measures body size and is an indirect measure of body fatness (Marian and Russel, 2008). It also provides a reasonable indication of nutritional status (NIN, 2009).  Body Mass Index (BMI) is defined as body weight in kilograms (kg) divided by height in meters squared (m2) (Lind and Jess, 2010). BMI was calculated using the formula.





Weight (in kg)



BMI
=
---------------------






Height (in m2)
(Judith et al., 2007).

2) Biochemical Assessment


Biochemical assessment is generally used to determine the internal body chemistry (Peggy and Hui, 2010). Biochemical assessment may be applied to measure individual nutrient concentration in body fluids. It helps to establish malnutrition in its preclinical stages (Park, 2007). Biochemical parameters namely blood haemoglobin level, blood glucose level and lipid profile which included Total Cholesterol, HDL, LDL, VLDL and triglyceride levels were measured for all the 31 pregnant women before and after fasting period. With the help of a laboratory technician, five ml of blood was collected from the anticubital vein of all the pregnant women in a heparinized tube to carry out the following biochemical analysis (Plate VI).
a. Blood Haemoglobin


Haemoglobin concentration and circulating erythrocyte count are usually evident by the seventh to eight week of pregnancy and the reduction was continuous until the 16th and 22nd week of pregnancy (John, 2009).                 Red blood cells increase by 30 per cent whereas plasma volume increases by 40 per cent resulting in erythrocyte dilution by 5 to 15 per cent, therefore decreasing haemoglobin concentration by two gram.  This phenomenon is regarded as anaemia of pregnancy (Misra, 2007).  Haemoglobin count has great importance in the nutritional assessment of pregnant women.  Hence in the present study, haemoglobin was estimated for all the selected pregnant women using cyanmethaemoglobin method.

b. Blood glucose


American Diabetes Association (2005) showed that monitoring blood glucose during pregnancy was a corner stone to glycemic control.  High blood glucose levels in pregnancy are found to impair fetal growth and threaten fetal survival (Judith et al., 2006).  The serum glucose level was estimated using GOD-POD method.  The method is an enzymatic estimation method in which glucose is first oxidized and then reduced to form pink coloured compound (Vijayakumar et al., 2008). Blood glucose was estimated for all the 31 pregnant women.

c. Lipid Profile


Lipid profile includes total Cholesterol, triglyceride level, HDL, LDL and VLDL cholesterol. Hyper cholesterolemia is characterized by increased levels of cholesterol and triglycerides. Deterioration of lipid profile during pregnancy can lead to severe hyper triglyceridemia and an increased risk of gestational pancreatitis, which is a condition carrying substantial maternal and fetal risk (Hajo et al., 2006).  In the present study, lipid profile was estimated for all the 31 pregnant women as follows: 

(i) Total cholesterol and HDL cholesterol was estimated by CHOD-PAP. 

(ii) Triglyceride level was estimated by GPO-trinder method.

(iii)  Other lipid fractions were calculated using the triglyceride, total cholesterol and HDL values. VLDL cholesterol was calculated using the Friedewald’s formula as follows




          Triglyceride

VLDL (mg/dl)   =





      5

         (iv) LDL cholesterol was calculated using the formula

LDL cholesterol (mg/dl) = 
HDL cholesterol – VLDL cholesterol – Total    cholesterol           





 (Marschall et al., 2006)

3. Dietary Survey


The value of nutritional assessment is greatly enhanced when it is supplemented by assessment of food consumption.  Direct assessment of consumption of food involves dietary survey, which may be house hold enquiry or individual food consumption survey (Park, 2009).  Diet is often an earlier sign of malnutrition than anthropometric, biochemical and functional indices (Laura, 2008). In this study, three day recall method was used for the dietary survey, the person is asked to recall all foods eaten during the previous day with the help of measuring cups and spoons to assist the responder in estimating correct portion size of food consumed. This method is quick, inexpensive and can be used with most age groups (Grodner and                        Young, 2004). 

                 Diet survey was conducted for all 31 pregnant women on ordinary days and only for the 16 pregnant women during the Ramadan fasting. From the data collected, the mean food consumption of each pregnant woman was obtained. The actual food and nutrient intake was computed using the                   ICMR (2005) food composition table and compared with the recommended dietary allowances for Indians (ICMR, 2004).  

PHASE IV

A. Evaluation of the effect of fasting on pregnancy outcomes



Anthropometric measurement such as total weight gain of the pregnant women and fundal height of the pregnant women were measured during the final examination of all the pregnant women.

a) Total weight gain

Pregnancy weight gain is associated with fewer surgical births, a great number of healthy birth weights and other positive outcomes for both mother and infant.The body weight of the pregnant women was determined using a portable weighing balance in their final examination at the hospital.

b) History of delivery
The complications in delivery may occur due to the maternal malnutrition or over nutrition.(http://health.evergreenbangla.com/nutrition-to-prevent-pregnancy-complications). The information  regarding presence of complications in parturition such as ante partum haemorrhage, abnormal presentation, oligohydramnios, foetal distress, cephalo pelvic disproportion, presence of labour less than or greater than 12 hours due to  complications and the type of delivery were collected for both fasting pregnant women and               non fasting pregnant women.

c) Fundal height


Fundal height is the distance (in cms) measured with tape measuring from the top of the pubic bone to the top of the uterus (fundus).  The fundal height which reflects fetal growth typically increases as the pregnancy progresses and provides a gross estimate of the duration of pregnancy (Susan and Terri, 2009).  In the present study, fundal height was measured using a measuring tape in the final examination of the pregnant women with the help of a nurse (Plate VII).
d) Anthropometric measurements of the newborns
              Measurement of body weight, crown-heel length and head circumference are used to monitor the growth of infants and detect growth abnormalities (Sharon et al., 2009). In this study, crown-heel length, body weight, head circumference, chest circumference and mid upper arm circumference of the new borns were measured with the help of nurses in the hospital.

1) Crown-heel length


Measurement of height in infants is really a measurement of recumbent length (Paul et al., 2010).  The crown-heel length of the infant was measured using an infantometer. The head was positioned firmly against the fixed head board with eye looking vertically.  The knees were fixed at right angles to the lower legs (Graham et al., 2009).  The upright sliding piece was moved to obtain firm contact with heels and crown heel length was measured                    (Plate VIII).
2) Weight


Infants weight at birth can reflect the nutritional status and fetal well being during pregnancy (Michael et al., 2009).  Body comprises the total mass of infants, lean tissue, fat and extracellular and intracellular fluid compartment (Sharon et al., 2009). The infant was allowed to lie on the flat pan of the scale and the measurement was taken (Wilburta, 2010).  The body weight of the infants was determined using a baby weighing scale (Plate IX).
3)  Head circumference


Head circumference helps to assess brain growth and brain development in premature and small for gestational age infants. The measurement was taken using a narrow flexible, non-stretchable tape. The infant’s head was made steady and the circumference was measured by passing the tape firmly above the eyebrows and ears and sounds the occipital prominence at the back of the head.  The measurement was taken to the nearest 0.1 cm (Chris and                     David, 2008) (Plate X).
4) Chest circumference


A narrow, flexible, non-stretchable tape was wrapped around the chest of the infants at the nipple level.  The measurement was taken at resting phase between respiration (Wilburta et al., 2010) and the readings were taken (Plate  XI).
5) Mid upper arm circumference


Mid upper arm circumference of all the infants was measured at the mid point between the acromian and the ulnar process with the arm held vertically and fore arm supinated (Victor et al., 2010) using a tape  which was placed gently but firmly to avoid compression on the underlying soft tissue                   (Plate XII). 
B. Analysis of the data


The data was consolidated, tabulated, analysed and interpreted using appropriate statistical methods.

Figure 1 represents the design of the study.
IV RESULTS AND DISCUSSION
The results of the present study titled “Effect of Ramadan Fasting on the Nutritional Status of Pregnant Women and their Newborns” is discussed under the following heads. 

A. 
Background information of pregnant women.

B. 
Dietary pattern of  pregnant women.

C. 
Nutrient analysis of the special food (Nonbu kanji) consumed during fasting

D. 
Obstetric history of  pregnant women

E. 
Nutritional status of pregnant women and their new borns.

A.1. Background information of pregnant women

The background information of pregnant women is presented in Table I.

TABLE I

BACKGROUND INFORMATION OF PREGNANT WOMEN

	S.NO
	DETAILS
	FASTING 
	NON- FASTING 

	
	
	No.
(69)
	%
	No. (55)
	%

	1.


	Age of the family members

< 1

1 – 4

5 – 14

15 – 24

25 – 64

> 64
	1

6

6

27

27

2
	1.6

8.7

8.7

39.1

39.1

2.8
	-

5

9

14

26

1
	-

9.0

16.4

25.5

47.3

1.8

	2.
	Sex of family members

Female

Male
	38

31
	55.1

44.9
	27

28
	49.1

50.9

	3.
	Marital status of family members

Married 

Single

Widow
	44

18

7
	63.8

26.1

10.1
	41

12

2
	74.6

21.8

3.6

	4.
	Occupation of family members

House wife

Self employed

Private/ Government job

Student

Retired

Others
	20

19

5

8

-

17
	29.1

27.5

7.2

11.6

-

24.6
	15

15

9

10

-

6
	27.3

27.3

16.4

18.2

-

10.1

	5.


	Educational status of the family members

Illiterates

Primary school

Middle school

High school

Diploma

Under graduate

Post graduate

Others
	9

13

8

29

-

5

3

2
	13.1

18.9

11.7

42.1

-

7.2

4.3

2.8
	2

12

3

23

3

6

5

1
	3.6

21.8

5.5

41.8

5.5

10.1

9.0

1.9


Among the 16 families in the fasting group that had 69 members,              1.6 percent were infants, 8.7 percent of the members were between 1-4 years and  5-14 years of age, 39.1 percent were in the age group of 15-24 and 25-64 years of age and 28 percent were above 64 years of age. In the non fasting group which consisted of 55 members, nine percent were 1-4 yrs of age,                16.4 percent were 5-14 years of age. 47.3 percent were 25-64 years of age              1.8 percent were above 64 years of age. The families of the fasting group had 55.1 percent of females and 49.9 percent of males, and in the non fasting group, the males were 50.9 percent which was higher than the females (49.1 percent). Marital status has a strong impact on the employment of women. Majority of the family members were married among both the group of fasting pregnant women  (63.8 percent) and non fasting pregnant women (74.6). 26.1 percent of fasting group family members and 21.8 percent of the non fasting group family members were single and there were 10.1 percent of widows in the fasting group compared to 3.6 percent in the non fasting group.

The occupation of the family members is an indicator of the background of the family. In the present study, 29.1 percent were house wives in the fasting group and 27.3 percent were house wives in the non fasting group. Both groups had similar percent of self employed (fasting 27.5%) and (non fasting 27.3 %). Most of the self employed individuals were involved in business like textiles, vegetable shop owners and real estate business.  7.2 percent of fasting group and 16.4 percent of non fasting group of family members were working in private and Government enterprises. 11.6 percent of fasting group and 18.2 percent of non fasting group were working in private and Government enterprises. 11.6 percent of fasting group and 18.2 percent of non fasting group were students. There were no retired members in both the fasting and non fasting groups. The infants, preschoolers and elderly who remained at home made up 24.6 percent of the fasting group, and 10.1 percent of the non fasting group family members.

Most of the family members in both the groups showed educational levels of up to high school which included the fasting group (42.1 percent) and non fasting group (41.8 percent). Illiterates were much higher in fasting group (13.1 percent) when compared to non fasting group and 21.8 percent of non fasting family group family members had attended upto the primary school level, 11.7 percent of fasting group and 5.5 percent of non fasting group family members had completed middle school and 5.5 percent of family members in non fasting group had completed diploma. 7.2 percent of under graduate and 4.3 percent of post graduate degree holders were in the fasting group, while 10.1 percent of under graduate and nine percent of the post graduate degree holders were present in the non fasting group which was comparatively higher than the fasting group. The others including the family members who did not remember their educational levels, made up to 2.8 percent of fasting group and 1.9 percent of non fasting group of family members.

2. Size and monthly income of the family of pregnant women

Table II depicts the size and monthly income of the family of pregnant women.

TABLE II

SIZE AND MONTHLY INCOME OF THE FAMILY OF PREGNANT WOMEN

	S.NO


	DETAILS


	FASTING

(N = 16)
	NON  FASTING

(N = 15)

	
	
	No.
	%
	No.
	%

	1.
	Size of the family

1 – 3

4 – 6

7 and above
	6

8

2
	37.5

50

12.5
	7

8

-
	46.7

53.3

-

	2.
	Monthly income of 

the family(Rs)*

<4500

4500 – 7500

>7500
	-

1

15
	-

6.2

93.8
	-

1

14
	-

6.6

93.4


* HUDCO classification(2004) 

It is revealed from the table that 50 percent of fasting and 53.3 percent of families of non fasting group had 4-6 members, 37.5 percent of families in the fasting group and 46.7 percent in the non fasting group had within                      3 members while 15.5 percent of families in the fasting group had seven or more members. Most of these families were of the joint family type. Of the total 16 families in the fasting group, 50 percent were from the nuclear family group and the remaining 50 percent belonged to the joint family system. The non- fasting group had more of nuclear families (60 percent) than the joint families (40 percent). 

 
Based on the HUDCO classification, the monthly income of the family was classified and it was found that among the fasting group 93.8 percent were having a monthly income above Rs. 7,500 while it was 93.4 percent in non fasting group, 6.2 of fasting group and 6.6 percent of non fasting group had a monthly income of  Rs. 4500-7500. None of the families in the study group had a monthly income of less than Rs.4500.
3. Expenditure pattern of the families of pregnant women

               The expenditure pattern of the families of pregnant women is presented in Table III.
TABLE III

EXPENDITURE PATTERN OF THE FAMILIES OF PREGNANT WOMEN

	S.NO
	DETAILS OF EXPENDITURE  (%)
	FASTING

(N = 16)
	NON- FASTING            (N = 15)

	
	
	No.
	%
	No.
	%

	a.

b.

c.

d.

e.

f.

g.

h.

i.

j.

k.


	Food items

1 – 20

21 – 40

41 – 60

>60

Fuel

<1

1 – 2

>2

Electricity

0.1 – 1

1.1 – 2

2.1 – 3

>3

House rent

0.1 – 5 

5.1 – 10

10.1 – 15

>15

Nil

Transport

0.1 – 2

2.1– 4

4.1 – 6

6.1 – 8

>8

Entertainment

0.1 – 2

2.1 – 4

4.1 – 6

>6

Nil

T.V/telephone bills

0.1 – 1

1.1 – 2

2.1 – 3

3.1 – 4

>4

Nil
Medicines

Nil

0.1 – 1

1.1 – 2

2.1 – 3

>3

Education

Nil

<1

1 – 5 

6 – 10

11 – 15

>15

Clothes

<1

1 – 3

>3

Others

Nil

<1

1 – 3

>3

Total expenditure

0.1 - 25

25.1 – 50

50.1 – 75

75.1 – 100

>100
	9

7

-

-

1

10

5

7

7

1

1

1

1

6

1

7

6

6

3

-

1

8

2

1

-

5

2

9

-

2

2

1

8

4

1

1

2

9

1

4

2

-

-

8

6

2

10

-

5

1

1

10

5

-

-
	56.3

43.7

-

-

6.2

62.5

31.3

43.7

43.7

6.2

6.2

6.2

6.2

37.5

6.2

43.8

37.5

37.5

18.8

-

6.2

50

12.5

6.2

-

31.3

12.5

56.3

-

12.5

12.5

6.2

50

25

6.3

6.2

12.5

56.3

6.2

25

12.5

-

-

50

37.5

12.5

6.25

-

31.3

6.2

6.2

62.5

31.3

-

-
	4

8

2

1

5

4

6

8

3

2

2

4

4

1

1

5

3

4

2

2

4

6

3

1

2

3

6

1

5

1

1

1

7

1

1

1

5

6

1

6

-

2

-

3

8

4

13

-

2

-

1

6

3

3

2
	26.7

53.4

13.3

6.6

33.3

26.7

40

53.4

20

13.3

13.3

26.7

26.7

6.7

6.7

33.4

20

26.7

13.3

13.3

26.7

40

20

6.6

13.4

20

40

6.6

33.3

6.7

6.7

6.7

46.7

6.6

6.7

6.7

33.3

40

6.7

40

-

13.3

-

20

53.3

26.7

86.7

-

13.3

-

6.7

40

20

20

13.3


The major share of income earned through work was spent on food,  clothing, education, festivals, recreation etc. Out of these, the expenditure on food items was major. In the fasting group 56.3 percent, spent 1-20 percent of food items and the remaining 43.7 percent spent 21-40 percent on food items. Majority of the families in non fasting group (53.4 percent) spent                            21- 40 percent on food. 26.7 percent spent 1-20 percent on food items and                  13.3 percent spent 14-60 percent on food and the remaining 6.6 percent spent greater than sixty percent on food items. Out of the fasting group, 62.5 percent of the families spent 1-2 percent on fuel while 6.2 percent spent less than one percent and the remaining 31.3 percent spent greater than two percent,                   26.7 percent between 1-2 percent and remaining 33.3 spent less than one percent on fuel.

Major part (43.7 percent of fasting and 53.4 percent of non fasting) of pregnant women spent 0.1-1 percent of their income on electricity bills.                     In fasting group 1.1-2 percent expenditure on electricity was 43.7 percent compared to 20 percent in non fasting group. 12.4 percent of the fasting group spent greater than 2.1 percent on electricity while 26.6 percent of non fasting group spent greater than 2.1 percent,6.2 percent of families in fasting group spent 0.1 to 5 percent, 5.1 to 10 percent on house rent. 37.5 percent spent 10.1 to 15 percent. In the non fasting group, 26.7 percent spent 0.1 to 5 percent and 5.1 to 10 percent, 6.7 percent spent 10.1 percent and above 15 percent on house rent. The remaining of both fasting group (43.8 percent) and non fasting group (33.4 percent) did not spend on house rent as they possessed their own houses. In the fasting group, 37.5, 37.5, 18.8 and 6.2 percent spent between 0.1-2, 2.1-4, 4.1-6, 6. 1-8 and above 8 percent on transport. In the non fasting group 20, 26.7, 13.3, 13.3 and 26.7 spent on transport. 50, 12.5 and 6.2 percent spent 0.1-2, 2.1-4 and 4.1-6 percent of their income on entertainment and the remaining (31.3 percent) did not spend on entertainment.

Forty percent of non fasting group spent about 0.1-2 percent of their income on entertainment while 20 percent did not spend on entertainment. From the fasting group, 56.3 percent spent 1.1-2 percent of their income on television and telephone bills while 40 percent of non fasting group spent 0.1-1 percent on television and telephone bills. Majority of the families of both fasting (50 percent) and non fasting (46.7 percent) group did not spend on medicines. The expenditure on medicines was more in families in which elderly persons were present. 

It was revealed that 56.3 percent of fasting group and 40 percent of non fasting group families did not spend on education while 25 percent and 40 percent of fasting and non fasting families spent 15 percent of their income on education. 37.5 percent of fasting group and 53.3 percent of non fasting group  spent 1-3 percent of their income on the purchase of clothes. 50 percent of fasting group spent less than one percent on clothes which was high compared to 20 percent in non fasting group 62.5 percent of fasting group and                     86.7 percent in non fasting group did not have other expenses. 31.3 percent of fasting group and 12.3 percent of non fasting group spent 1-3 percent of their income on other expenses such as charity. The total expenditure of the families showed that 6.2, 62.5, 31.3 percent of the families in the fasting group spent 0.1-25, 25.1-50, 50.1-75 percent of their income on a monthly basis. In the non fasting group 6.7, 40, 20, 20, 13.3 percent of the families spent 0.1-25, 25.2-50, 50.1-75, 75.1-100 and 13.3 percent of the families in non fasting group spent above 100 percent of their income. 
4. Borrowing and savings of the families of pregnant women

             Table IV presents the borrowing and savings of the families of pregnant women.

TABLE IV
BORROWING AND SAVINGS OF THE FAMILIES                                                    OF PREGNANT WOMEN

	S.NO


	DETAILS


	FASTING 

(N = 16)
	NON- FASTING 

(N = 15)

	
	
	No.
	%
	No.
	%

	    1


	Savings (Rs.)

No savings

<1,00,000

1,00,000 – 10,00,000

>10,00,000
	8

-

5

3
	50

-

31.2

18.8
	4

1

5

5
	26.7

6.7

33.4

33.3

	   2
	Borrowing(Rs.)

No borrowing

<10,000

10,000 – 50,000

>50,000
	15

-

1

-
	93.8

-

6.6

-
	13

-

1

1
	86.7

-

6.6

6.6


  
House hold savings is an important constituent of the total savings of an economy.  In this study, 50 percent of the families in the fasting group had no savings compared to 26.7 percent in the non fasting group. 31.2 percent and 33.4 percent of the fasting and non fasting group families had savings between Rs.1,00,000-10, 00,000. 18.8 percent and 33.3 percent of the fasting and non fasting group had savings respectively. Majority of the fasting (93.8 percent) and non fasting (86.7 percent) did not borrow money while 13.2 percent of non fasting individuals borrowed money. This may be due to that 13.3 percent of the families spent a greater amount than their income.

B. 1. Dietary Pattern of Pregnant Women

Details regarding the dietary pattern of pregnant women are furnished in Table V.
TABLE V
DIETARY PATTERN OF PREGNANT WOMEN

	S.NO
	DETAILS
	FASTING 

(N=16)
	NON- FASTING (N=15)

	1.
	Food habits

Non vegetarian

Ovo vegetarian
	NO.
	%
	NO.
	%

	
	
	16

-
	100

-
	14

1
	93.4

6.6

	2.
	Meal pattern

2 times

3 times

4 times 

5 or more times
	-

3

3

10
	-

18.8

18.8

62.4
	-

-

3

12
	-

-

20

80

	3.
	Methods of cooking

Boiling

Steaming

Shallow fat frying

Deep fat frying

Roasting

Stewing

Microwave cooking
	16

16

16

16

8

-

2
	100

100

100

100

50

-

12.5
	15

15

15

15

5

-

1
	100

100

100

100

33.4

-

6.6

	4.
	Meal planned in advance

Yes

No
	9

7
	56.2

43.8
	6

9
	40

60

	5.
	Reasons for planning meals

Easy to prepare

Daily purchase

Preference of family members
Complete work quickly

No reason
	7

7

1

1

-
	43.8

43.8

6.2

6.2

-
	4

7

2

-

2
	26.6

46.6

13.3

-

13.4

	6.
	Eating outside

Yes

No
	10

6
	62.5

37.5
	15

-
	100

-

	7.
	Frequency of eating outside

Weekly twice

Weekly once

Monthly once

Monthly twice

Others
	-

3

2

3

2
	-

30

20

30

20
	1

7

1

5

1
	6.7

46.6

6.6

33.4

6.7


Food habits of the pregnant women in the present study showed that majority (93.4 percent) of the pregnant women in the non fasting group were non - vegetarians and the remaining 6.6 percent were ovo-vegetarians. All the pregnant women in the fasting group (100 percent) were non vegetarians. In general, almost all the women had three meal patterns per day, whereas intake of snacks increased with increasing income. Almost 18.8 percent of the women in the fasting group had three meals a day and the same number had four meals a day. 20 percent of non fasting pregnant women followed four meal pattern. Majority of fasting pregnant women (62.4 percent) and non fasting pregnant women (80 percent) had 5 or more meals a day. These findings revealed that most of the pregnant women preferred frequent meals. 

Hundred percent of the pregnant women used boiling, steaming, shallow fat frying and deep fat frying regularly in their daily cooking. 50 percent of the pregnant women in fasting group and 33.4 percent in the non fasting group roasted the food during cooking. Stewing was not used by any of  the pregnant women.12.5 percent in fasting group and 6.6 percent in non fasting group cooked using microwave oven.

In the fasting group, 56.2 percent of the pregnant women  planned the meal in advance and 43.8 percent of them did not plan the meals in advance. Most of them in non fasting group (60 percent) did not plan their meal in advance and only 40 percent planned their meals in advance. This was on par with a study that revealed  both house wives and working women spent less in preplanning and cooking for future meals (http://www.hivresources.com/ numedx/minorities.pdf). 

Among the women who planned their meals in advance, 43.8 percent of the fasting group found it to be easy in preparation, 6.2 percent planned based on family preferences and 6.2 percent found meal planning to help in completing the work quickly. In the non fasting group , 26.6 percent planned meals in advance because it was easy to prepare, 13.3 percent planned according to family preferences. Of the pregnant women who did not plan meals in advance 43.8 percent from fasting group and 46.6 percent from non fasting group purchased the grocery on a daily basis. Majority of the pregnant women in the fasting group (62.5 percent) and all from the non fasting group (100 percent) had food from outside. The frequency of consumption was                 6.7 percent in the non fasting group who consumed twice a week outside. Thirty percent from fasting group ate outside once in a week which was on par with the study by Sinhababa (2006) where 20.5 percent ate outside on a weekly basis. 46.6 percent of pregnant women in non fasting group had food outside every week. 30 percent from fasting group had food outside twice in a month. 20 percent of fasting group and 6.7 percent from non fasting group ate occasionally outside. 

It was seen that 6.2 percent of the pregnant women in the fasting group had food allergies. Majority of the fasting pregnant women (93.8 percent) and almost all of them in the non fasting group (100 percent) did not have any food allergy. Yam and green leafy vegetables were the foods found to be allergic. 6.2 percent and 6.6 percent of non fasting pregnant women were heavy workers. 68.8 percent were moderate workers and 25 percent were sedentary in the fasting group. The non fasting group had 46.7 percent of moderate and sedentary workers. Majority of the pregnant women chose to fast during Ramadan. Among the women who did not fast, 40 percent were not able to fast and the 60 percent did not fast considering their doctors advice not to fast during pregnancy.

2. Food taboos and beliefs among the pregnant women

Food taboos and beliefs among the pregnant women is presented in       Table VI. 

TABLE VI

FOOD TABOOS AND BELIEFS AMONG THE PREGNANT WOMEN

	Particulars
	Reason
	Fasting

(N = 16)
	Non fasting 

(N = 15)

	Foods included

Liver

Green leafy vegetables

Dates
	Increases blood in the body
	1

3

3

	2

7

3


	Fruits

Vegetables

Ragi

Amla

Milk

Flesh foods

Pulses
	Good for health


	6

4

2

1

1

2

1
	5

2

-

-

2

2

1

	Foods avoided

Papaya

Pineapple

Chicken

Horse gram
	Abortive foods


	5

3

1

1
	5

5

3

-

	Fatty foods

Flesh foods

Green leafy vegetables
	Cause Indigestion
	2

1

1
	2

-

-


Pregnant women included liver, green leafy vegetables and dates in the diet because it helped in increasing the blood. Fruits, Vegetables, Ragi, Amla, Milk, Flesh foods and pulses were included for good health. Papaya was avoided by most of the pregnant women. This was similar to a study by               Sandy (2008) Pine apple, chicken, horse gram were heat producing and were thought to be abortive foods. Fatty foods, flesh foods and green leaf vegetables caused indigestion and thus they were avoided by pregnant women. Majority of the women in the non fasting group included green leafy vegetables while in the fasting group, fruit intake was found to be higher.

3. Food consumption pattern during the fasting period and non fasting period

Table VII and Table VIII present the food consumption pattern during the fasting and non fasting period.

TABLE VII

FOOD CONSUMPTION PATTERN DURING THE FASTING PERIOD

	Food
	Pregnant women (N=16)

	
	Daily
	Weekly
	Fort night
	Never

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

	1) Cereal

	a) Rice
	16
	100
	-
	-
	-
	-
	-
	-

	b) Wheat
	4
	25
	11
	68.8
	-
	-
	1
	6.2

	c) Ragi
	4
	25
	-
	-
	2
	12.5
	10
	62.5

	d) Semolina
	-
	-
	2
	12.5
	-
	-
	14
	87.5

	e) Refined flour
	-
	-
	2
	12.5
	-
	-
	14
	87.5

	2) Pulses

	a) Roasted Bengal Gram Dhal
	-
	-
	16
	100
	-
	-
	-
	-

	b) Black Gram Dhal
	4
	25
	11
	68.8
	1
	6.2
	-
	-

	c) Green Gram Dhal
	-
	-
	13
	81.2
	-
	-
	3
	18.8

	d) Red Gram Dhal
	-
	-
	16
	100
	-
	-
	-
	-

	e) Green peas
	-
	-
	15
	93.8
	-
	-
	1
	6.2

	f) Bengal Gram Dhal
	1
	6.2
	10
	62.5
	5
	31.3
	-
	-

	3) Green Leafy Vegetables

	a) Fenugreek
	-
	-
	-
	-
	45
	45
	10
	10

	b) Drumstick
	-
	-
	5
	31.2
	-
	-
	11
	68.8

	c) Ponnanganne
	-
	-
	2
	12.5
	1
	6.2
	13
	81.3

	d) Cabbage
	-
	-
	6
	37.5
	9
	56.3
	1
	6.2

	3) Roots And Tubers

	a) Potato
	2
	12.5
	14
	87.5
	-
	-
	-
	-

	b) Carrot
	-
	-
	15
	93.8
	1
	6.2
	-
	-

	c) Onions
	16
	100
	-
	-
	-
	-
	-
	-

	d) Beetroot
	-
	-
	5
	31.3
	5
	31.2
	6
	37.5

	e) Raddish
	-
	-
	12
	75
	3
	18.8
	1
	6.2

	f) Yam
	-
	-
	1
	6.2
	5
	31.3
	10
	62.5

	4) Other Vegetable

	a) Brinjal
	-
	-
	11
	68.7
	2
	12.5
	3
	18.8

	b) Drumstick
	-
	-
	12
	75
	2
	12.5
	2
	12.5

	c) Beans
	-
	-
	12
	75
	2
	12.5
	2
	12.5

	d) Cauliflower
	-
	-
	7
	43.7
	5
	31.3
	4
	25

	e) Sundaikai (dry)
	-
	-
	-
	-
	2
	12.5
	14
	87.5

	f) Ladies finger
	
	
	4
	25
	7
	43.7
	5
	31.3

	5) Fruits

	a) Apple
	-
	-
	9
	56.2
	5
	31.3
	2
	12.5

	b) Banana
	1
	6.2
	15
	93.8
	-
	-
	-
	-

	c) Grapes
	-
	-
	3
	18.8
	1
	6.2
	12
	75

	d) Orange
	-
	-
	3
	18.8
	8
	50
	5
	31.2

	e) Dates
	14
	87.5
	1
	6.2
	-
	-
	1
	6.3

	f) Tomato
	16
	100
	-
	-
	-
	-
	-
	-

	g) Guava
	-
	-
	-
	-
	5
	31.3
	11
	68.7

	h) Lemon
	9
	56.3
	5
	31.3
	-
	-
	2
	12.5

	i) Pomegranate
	-
	-
	-
	-
	2
	12.5
	14
	87.5

	j) Sweet Lime
	-
	-
	-
	-
	1
	6.2
	15
	93.8

	k) Sapota
	-
	-
	-
	-
	1
	6.2
	15
	93.8

	6) Fleshy food
	
	
	
	
	
	
	
	

	a)Chicken
	-
	-
	15
	93.8
	1
	6.2
	-
	-

	b) Egg
	1
	6.2
	14
	87.5
	-
	-
	1
	6.3

	c) Fish
	-
	-
	8
	50
	5
	31.2
	3
	18.8

	d) Mutton
	-
	-
	12
	75
	3
	18.8
	1
	6.2

	7) Milk and Milk Products
	
	
	
	
	
	
	
	

	a) Milk
	12
	75
	3
	18.8
	-
	-
	1
	6.2

	b) Curd
	-
	-
	13
	75
	25
	25
	-
	-

	d) Butter milk
	-
	-
	4
	25
	4
	25
	8
	50


	Food
	Pregnant women (N=31)

	
	Daily
	Weekly
	Fort night
	Monthly
	Occasionally
	Never

	
	NO.
	%
	NO.
	%
	NO.
	%
	NO.
	%
	NO.
	%
	NO.
	%

	1) Cereal

	a) Rice
	31
	100
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	b) Wheat
	8
	25.8
	21
	67.8
	-
	-
	-
	-
	2
	6.4
	-
	-

	c) Ragi
	2
	6.4
	4
	12.9
	1
	3.2
	-
	-
	10
	32.2
	14
	45.3

	d) Semolina
	-
	-
	12
	38.8
	1
	3.2
	1
	3.2
	1
	3.2
	16
	51.6

	e) Refined flour
	-
	-
	8
	25.8
	3
	9.7
	2
	6.4
	3
	9.7
	15
	48.4

	2) Pulses

	a) Roasted Bengal Gram  Dhal
	9
	29.1
	20
	64.5
	2
	6.4
	-
	-
	-
	-
	-
	-

	b) Black Gram Dhal
	9
	29.1
	20
	64.5
	-
	-
	1
	3.2
	-
	-
	1
	3.2

	c) Green Gram Dhal
	1
	3.2
	19
	61.3
	2
	6.4
	4
	12.9
	3
	9.7
	2
	6.5

	d) Red Gram Dhal
	4
	12.9
	27
	87.1
	-
	-
	-
	-
	-
	-
	-
	-

	e) Green peas
	-
	-
	13
	41.9
	4
	12.9
	7
	22.6
	7
	22.6
	-
	-

	f) Bengal Gram Dhal
	1
	3.2
	13
	41.9
	9
	29.1
	3
	9.7
	5
	16.1
	-
	-

	3) Green Leafy    Vegetables

	a) Agathi
	-
	-
	2
	6.4
	-
	-
	1
	3.2
	12
	38.8
	16
	51.6

	b) Drumstick
	-
	-
	13
	41.9
	1
	3.2
	2
	6.4
	8
	25.8
	7
	22.7

	c) Ponnanganne
	-
	-
	4
	12.9
	-
	-
	1
	3.2
	16
	51.6
	10
	32.3

	d) Cabbage
	-
	-
	21
	67.7
	3
	9.7
	2
	6.4
	5
	16.2
	-
	-


	a) Potato
	4
	12.9
	25
	80.7
	1
	3.2
	1
	3.2
	-
	-
	-
	-

	b) Carrot
	2
	6.5
	24
	77.5
	2
	6.4
	2
	6.4
	-
	-
	1
	3.2

	c) Onions
	30
	96.8
	1
	3.2
	-
	-
	-
	-
	-
	-
	-
	-

	d) Beetroot
	-
	-
	19
	61.2
	2
	6.4
	5
	16.2
	5
	16.2
	-
	-

	e) Raddish
	-
	-
	14
	45.3
	6
	19.3
	4
	12.9
	7
	22.5
	-
	-

	f) Yam
	-
	-
	4
	12.9
	-
	-
	3
	9.7
	11
	35.5
	13
	41.9

	4) Other Vegetable

	a) Brinjal
	2
	6.4
	21
	67.7
	3
	9.7
	-
	-
	5
	16.2
	-
	-

	b) Drumstick
	-
	-
	17
	54.8
	2
	6.4
	6
	19.4
	6
	19.4
	-
	-

	c) Beans
	-
	-
	28
	90.3
	-
	-
	3
	9.7
	-
	-
	-
	-

	d) Cauliflower
	1
	3.2
	18
	58.2
	2
	6.4
	5
	16.1
	5
	16.1
	-
	-

	e) sundaikai (dry)
	-
	-
	1
	3.2
	1
	3.2
	4
	12.9
	4
	12.9
	21
	67.8

	f) Ladies finger
	-
	-
	23
	74.2
	-
	-
	4
	12.9
	4
	12.9
	-
	-

	5) Fruits

	a) Apple
	1
	3.2
	17
	54.8
	1
	3.2
	7
	22.6
	5
	16.2
	-
	-

	b) Banana
	11
	35.5
	17
	54.9
	-
	-
	1
	3.2
	2
	6.4
	-
	-

	c) Grapes
	-
	-
	1
	3.2
	-
	-
	2
	6.4
	20
	64.6
	8
	25.8

	f) Orange
	2
	6.4
	12
	38.7
	1
	3.2
	6
	19.4
	9
	29.1
	1
	3.2

	g) Dates
	8
	25.7
	12
	38.8
	3
	9.6
	-
	-
	5
	16.2
	3
	9.7

	h) Tomato
	31
	100
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	i) Guava
	-
	-
	1
	3.2
	-
	-
	2
	6.4
	20
	64.6
	8
	25.8

	j) Lemon
	1
	3.2
	20
	64.6
	1
	3.2
	3
	9.7
	4
	12.9
	2
	6.4


	6) Fleshy food
	
	
	
	
	
	
	
	
	
	
	
	

	a)Chicken
	1
	3.2
	26
	83.9
	-
	-
	-
	-
	3
	9.7
	1
	3.2

	
	
	
	
	
	
	
	
	
	
	
	
	

	b) egg
	2
	6.4
	25
	80.6
	-
	-
	2
	6.5
	1
	3.3
	1
	3.2

	c) Fish
	-
	-
	27
	87.2
	1
	3.2
	-
	-
	2
	6.4
	1
	3.2

	d) mutton
	1
	3.2
	17
	54.8
	5
	16.2
	4
	12.9
	3
	9.7
	1
	3.2

	7) Milk and Milk Products

	a) Milk
	30
	96.8
	1
	3.2
	-
	-
	-
	-
	-
	-
	-
	-

	b) Curd
	2
	6.4
	21
	67.7
	-
	-
	2
	6.5
	5
	16.2
	1
	3.2

	c) Butter milk
	3
	9.7
	1
	3.2
	-
	-
	-
	-
	10
	32.3
	17
	54.8


Among the cereals, rice was consumed daily in both the fasting and the non fasting period. The consumption of wheat was weekly in major part of the fasting and non fasting period group. The intake of ragi, semolina and refined flour was less during the fasting period compared to the non fasting period. Pulses such black gram,  is eaten in the form of idli and dosa daily during both fasting and non fasting period, whereas red gram dhal, green  gram dhal and Bengal gram dhal is eaten in weekly and monthly basis. Roasted Bengal gram dhal intake was daily in non fasting period while it was eaten less during fasting period. The consumption of green leafy vegetables was very less during both the periods. Amaranth was the major greens consumed and was eaten on a weekly basis in both fasting and non fasting groups.

Roots and tubers like potato, and onions were eaten in daily basis by 100 percent during both the periods. Carrot and raddish were eaten weekly during both fasting and non fasting period. Other vegetables such as brinjal, cauliflower and ladies finger were also consumed daily and weekly  during the non fasting period but was taken only weekly or once in a fort night during fasting period. Lemon juice and dates were eaten daily during fasting period, but it was consumed weekly or monthly in non fasting period. Apart from these, a variety of fruits like guava, orange, sapota, grapes, banana and apple were also included in the diet on weekly basis during both the periods. 93 percent had chicken weekly during the fasting period when compared to 83 percent during non fasting period. Other animal foods like fish, egg and mutton were consumed weekly in both the periods. Milk was consumed by 100 percent of pregnant women during both the periods and other milk products like curd, buttermilk and ghee were consumed to a lesser extent during fasting period when compared to non fasting period.

4. Mean food intake of pregnant women during fasting and non fasting period

           Table IX and Figure 2 presents the mean food intake of pregnant women during fasting and non fasting period.
TABLE IX

MEAN FOOD INTAKE OF PREGNANT WOMEN DURING FASTING AND NON FASTING PERIOD

	PERIOD


	DETAILS
	CEREALS
(g)
	PULSES
(g)
	GREEN LEAFY VEGETABLES
(g)
	OTHER VEGETABLES
(g)


	ROOTS AND TUBERS
(g)
	FRUITS
(g)


	FATS AND OILS
(g)
	SUGAR AND

JAGGERY
(g)
	MILK AND MILK PRODUCTS
(ml)

	
	Standard RDA
	300


	60
	150
	100
	100
	200
	30
	20
	500

	Fasting Period
(N = 16)
	Actual Intake


	197


	136
	4.8
	194.5
	68.4
	79.6
	50
	33.8
	155.9

	
	Percent Deficit / Excess 
	-34.3


	+126.6
	-96.8
	+94.5
	-31.6
	-60.2
	+66.7
	+69
	-68.6

	Non fasting period
(N = 31)
	Actual Intake


	224
	55
	6.3
	123.6
	102.2
	124.3
	42.3
	44.7
	440.2

	
	Percent Deficit / Excess 
	-25.3


	-8.3


	-95.8
	+23.6
	+2.2
	-37.9
	+41
	+123.5
	-11.9


From Table IX, it was found that the consumption of cereals was significantly less during the fasting period (34.3 percent) when compared to the non fasting period (25.3 percent). The consumption of pulses was less                      (8.3 percent) during normal period, but it is high (126.6 percent) during the fasting period. Green leafy vegetables were consumed in very small amounts in both normal and fasting period. Excess of other vegetables and fats and oils were consumed by both the group of pregnant women, but it was higher in the fasting period. Roots and tubers and fruits were less than standard recommendations, whereas the roots and tuber consumption was higher and fruits consumption was deficit during the non fasting period. Sugar and jaggery consumption was higher in both the groups, while milk intake was very less during the fasting period (68.8 percent) and slightly below standard values                (11.9 percent) during non fasting period.

5. Mean nutrient intake of pregnant women during fasting and non fasting period

           Table X and Figure 3 presents the mean food intake of pregnant women during fasting and non fasting period.
TABLE X

MEAN NUTRIENT INTAKE OF PREGNANT WOMEN DURING FASTING AND NON FASTING PERIOD

	PERIOD


	NUTRIENTS
	ENERGY

(K.cal)
	PROTEINS

(g)
	FATS

(mg)
	CALCIUM

(mg)
	IRON

(mg)
	 -CAROTENE

(mcg)
	THIAMINE

(mg)
	RIBOFLAVIN

(mg)
	FOLIC ACID

(mg)


	ASCORBIC ACID

(mg)

	
	Standard RDA
	1875


	50
	30
	1000
	38
	2400
	0.9
	1.1


	400
	40

	Fasting Period
(N = 16)
	Actual Intake


	2060


	64.8


	45.8
	847
	11.1
	918
	0.99
	1.61
	158.6
	123


	
	Percent Deficit / Excess 
	-5.3


	-0.3
	+52.6
	-153
	-70.8
	-61.8
	-10
	-23.8
	-60.4
	+207.5

	Non fasting period
(N = 31)
	Actual Intake


	1738


	77.3
	87.7
	949
	14.8
	1014
	1.24


	1.70
	167.9
	72.5



	
	Percent Deficit / Excess 
	-20.1


	+24.6
	+192.3
	-5.1
	-61.1
	-57.8
	+12.7
	+30.8
	-58
	+81.3


Table X depicts a deficit in the energy intake both in the fasting( 20.9 percent) and non fasting (5.3 percent) period. This might be due to the deficit consumption of cereals. Intake of protein was higher during the fasting period but a deficit by 0.3 percent during non fasting period was observed. The fat intake was much higher in non fasting period than fasting period (45.8 percent). Calcium, beta carotene and iron intake were deficit in both the groups. Thiamine and riboflavin were taken in excess during fasting period, when compared to the non fasting period. Folate was taken in deficit amounts in both the periods and vitamin C intake was much higher during the fasting period (207.5 percent) which was significantly higher than non fasting period              (81.3 percent).

C. NUTRIENT ANALYSIS OF THE SPECIAL FOOD (NONBU KANJI) CONSUMED DURING FASTING
Table XI depicts the nutritive value of the special food (Nonbu kanji) consumed during fasting.

TABLE XI

NUTRITIVE VALUE OF THE NONBU KANJI
	NUTRIENTS
	Per 100g

	Moisture (%)

Fiber(g)

Ash(g)

Carbohydrate(g)

Protein(g)

Fat(g)

Calcium(mg)

Thiamine(mg)

Riboflavin(mg)

Iron(mg)

Vitamin C(mg)
	76

1g

1.2g

43.6

36.3

5.8

40.7

0.05

0.6

3.6

3.6


 
Nonbu kanji the special food consumed during fasting was prepared and its nutrient contents were analysed. Moisture content of the Nombu kanji was 76 percent and the fiber content was 1g.The carbohydrate content of the kanji was 43.6g. The protein content of the kanji was 36.3g and fat content was 5.8 g. Calcium content of the kanji was 40.7mg, Thiamine content was 0.05mg and the riboflavin content was 0.6mg. The Nombu Kanji contains 3.6mg of iron and vitamin C content was 3.6mg respectively. It was found to be a good source of protein, carbohydrates and calcium and a high moisture content, which would help in rehydration. Iron, vitamin C and  riboflavin content of the kanji was found to be less.
D. 1. OBSTETRIC HISTORY OF THE PREGNANT WOMEN 

Table XII presents the obstetric history of the pregnant women.

TABLE XII

OBSTETRIC HISTORY OF THE PREGNANT WOMEN

	S.NO
	DETAILS


	FASTING (N=16)
	NON- FASTING

(N=15)

	
	
	No.
	%
	No.
	%

	1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.
	Maternal age (years)

Below 20

20 – 24

25 -29

30 – 34

Month  of pregnancy

4th

5th

6th
No. of children

<2

2

>2

Birth order of the child
1

2

3

4

5

Age of menarche (years)
<12

12

13

14

>14

Complications during menarche

Menorrhagia (increase flow)

Dysmenorrhea (pain)

Polymenorrhea(< 21 days)

Oligomenorrhea(>35 days)

No complications

Previous pregnancy outcomes

Normal 

Still birth

Abortions

No previous pregnancies

Visit to the doctor

Monthly once 

Monthly twice

Problems identified 

Yes 

No

Appetite

Heavy

Moderate

Poor

Pica

Yes

No
	5

9

2

-

9

5

2

14

2

-

7

7

2

-

-

-

6

4

3

3

-

2

1

1

12

7

-

1

8

16

-

-

16

14

1

1

7

9
	31.2

56.3

12.5

-

56.3

31.2

12.5

87.5

12.5

-

43.7

43.7

12.6

-

-

-

37.6

25

18.7

18.7

-

12.5

6.2

6.2

75.1

43.8

-

6.2

50

100

-

-

100

87.6

6.2

6.2

43.8

56.2
	4

6

1

4

5

8

2

12

2

1

7

6

1

-

1

-

5

6

3

1

-

2

1

1

11

8

-

1

6

13

2

3

12

12

2

1

4

11
	26.7

40

6.6

26.7

33.3

53.3

13.4

80

13.4

6.6

46.7

40

6.7

-

6.6

-

33.3

40

20

6.7

-

13.4

6.6

6.6

73.4

53.4

-

6.6

40

86.7

13.3

20

80

80

13.4

6.6

26.6

73.4


 
Maternal age is an important indicator of the risk of pregnancy. Majority of the pregnant women of fasting group (56.3 percent) and the non fasting group (40 percent) were between 20 -24 years of age. It was satisfying to know that almost all the pregnant women were in the age group of above 18 and below 35 years. 56.3 percent of pregnant women in fasting group were in the 4th month of pregnancy and 53.3 percent of the non fasting pregnant women were in the 5th month of pregnancy. The number of children were less than two in 80 percent of non fasting and 87.5 percent of fasting pregnant women.              43.7 percent of fasting group and 46.7 percent of non fasting group were expecting their first child. This was on par with a study by Shao et al. (2006) in which the birth order was first in 49 percent of pregnant women. 37.6 percent of pregnant women in fasting group and 33.3 percent from non fasting group attained their menarche at 12 years of age. 
Most of the pregnant women did not experience any complication during menarche. Dysmenorrhea was 12.5 percent in fasting group and                    13.4 percent in non fasting group. Oligomenorrhea was 6.2 percent in fasting and 6.6 percent in non fasting group. 50 percent of fasting pregnant women and 40 percent had no previous pregnancies which 43.8 percent of fasting group and 53.4 percent of the non fasting group had normal pregnancy outcomes. 6.2 percent and 6.6 percent had previous abortions. Majority of non fasting                 (86.7 percent) and all the fasting (100 percent) pregnant women visited the doctor once in a month.80 percent of the pregnant women in the non fasting group and 100 percent from fasting group had no problems in the pregnancy. 66.7 percent were found to be anaemic from the group having problems in pregnancy. Among majority (87.6 %) of fasting and non- fasting(80%) of the pregnant women, had good appetite during the second trimester of pregnancy. 43.8 percent of pregnant women had pica. 
2. Medicinal supplements taken by pregnant women

  

The medicinal supplements taken by pregnant women are presented in Table XIII

TABLE XIII

	S.NO
	MEDICINAL

SUPPLEMEMTS


	FASTING 

(N=16)
	NON- FASTING (N=15)

	
	
	No.*
	%
	No.*
	%

	1

2

3

4

5

6

7
	Iron

Calcium

B- complex

Multi vitamin

Zinc

Folate

Others
	14

6

1

5

-

6

-
	87.6

37.6

6.2

31.2

-

37.6

-
	15

2

4

6

1

5

-


	100

13.4

26.6

40

6.6

33.3

-


MEDICINAL SUPPLEMENTS TAKEN BY PREGNANT WOMEN

* Multiple response

It was found that all the pregnant women were taking medicinal supplements in the form of tablets on a daily basis. Pregnant women in the fasting group were also taking supplements regularly after they break the fast each day. Iron and folate supplements were taken by hundred percent of pregnant women in non fasting group and 87.6 percent in fasting group. Calcium supplement was taken by 37.6 percent of pregnant women who fasted and 13.4 percent who did not fast. 31.2 percent in fasting group and 40 percent in non fasting group took multivitamin supplements. 87.6 percent of the pregnant women in fasting group had iron supplement this was similar to a study on Iranian pregnant women by Safavi’s et al., (2006) which revealed that 84.7 percent took iron supplements.

3. Complications of pregnant women:

Details regarding complications of pregnant women are presented in Table XIV.
	S.NO
	DETAILS
	FASTING

(N=16)
	NON- FASTING (N=15)

	
	
	No.
	%
	No.
	%

	1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.
	Nausea

Vomiting

Anorexia

Muscle cramps

Urinary symptoms

Back pain

Hypertension

Odema

Fibril ailments

Heart burn

Constipation

No complications
	15

13

2

4

7

10

-

7

-

12

5

-
	93.8

81.3

12.5

25

43.8

62.5

-

43.8

-

75

31.3

-
	12

12

3

9

11

7

1

9

1

8

4

-
	      80

80

20

60

73

46.7

6.6

60
6.6
53.4

26.6

-


TABLE XIV
COMPLICATIONS OF PREGNANT WOMEN


Among the pregnant women, maximum had nausea and vomiting (93.8 percent and 81.3 percent) in the fasting group and 80 percent in the non fasting group.43.8 percent of pregnant women in the fasting group and 60 percent in the non fasting group experienced odema. 62.5 percent of fasting and 46.7 percent of the non fasting pregnant women had back pain. Hypertension was present in 6.6 percent of pregnant women of the non fasting group.

4. Details on parturition of pregnant women

Details on parturition of pregnant women are presented in Table XV.
TABLE XV

DETAILS ON PARTURITION OF  PREGNANT WOMEN
	S.NO
	DETAILS


	FASTING 

(N=16)
	NON- FASTING (N=15)

	
	
	No.
	%
	No.
	%

	I

II

III

IV
	Pregnancy outcomes

Live birth

Still birth

Miscarriage

Complication

Antepartum haemorrhage

Abnormal presentation

Oligohydramnios

Foetal distress

Cephalo pelvic disproportion

Previous cesarean

No complications

Labour pain

Less than 12 hours

More than 12 hours

Type of delivery
Normal 

Vacuum

Forceps

Cesarean
	16

-

-

-

1

-

1

2

5

7

16

-

8

-

-

8
	100

-

-

-

6.2

-

6.2

12.5

31.3

43.8

100

-

50

-

-

50
	15

-

-

-

2

2

1

2

3

5

14

1

7

-

1

7
	100

-

-

-

13.4

13.4

6.6

13.4

20

33.3

93.4

6.6

46.7

-

6.6

46.7


 Hundred percent of live births occurred in both fasting and non fasting group. There were no incidents of miscarriage and still births in the study group. None of the pregnant women had antepartum haemorrhage. Hundred percent of live births occurred in both fasting and non fasting group. There were no incidents of miscarriage and still births. 13.4 percent of women in the non fasting group were detected to have oligohydramnios. Foetal distress can be caused by breathing problems, umbilical cord prolapse and placental abruption. 43.8 percent of fasting and 33.3 percent of non fasting pregnant women did not experience any complications during parturition. Among majority of pregnant women, the labour persisted for less than 12 hours. 50 percent of the non fasting group and 46.7 percent of the non fasting group of pregnant women delivered normally while 50 percent of fasting and 46.7 percent of non fasting underwent  cesarean section.6.6 percent of the non fasting group had forceps delivery which was due to the maternal exhaustion during delivery.

E. NUTRITIONAL STATUS OF THE PREGNANT WOMEN AND THEIR NEW BORNS

1. Anthropometric measurements of pregnant women in fasting group

Anthropometric measurements of pregnant women in fasting group is represented in Table XVI and Figure 4.

TABLE XVI
ANTHROPOMETRIC MEASUREMENTS OF PREGNANT WOMEN IN                         FASTING GROUP
	S.NO
	MEASUREMENTS
	Mean ± SD
	‘t’

VALUE

	
	
	BEFORE RAMADAN

FASTING PERIOD
	AFTER RAMADAN

FASTING PERIOD
	

	   1.

2.

3.
	Weight( kg)

Height(cm)

Body mass Index 
	54.2 ± 7.19

154.4 ± 6.29

23.2  ± 3.9
	55.4 ± 7.26

154.4 ± 6.29

23.7 ± 3.9
	-11.66**

-

- 11.16**


** Significance at 1% level; NS- not significant
It is revealed from the table that, the mean weight of the pregnant women in the fasting group increased from 54.2 kg to 55.4 kg during the month of Ramadan. An increase of 1.2 kg was seen and it was found to be statistically significant (p<0.01).  The mean height was the same before and after the fasting period (154.4cms). The mean body mass index before and after the Ramadan fasting was 23.2 and 23.7 respectively, and was statistically significant (p<0.01).

2. Biochemical profile of pregnant women in fasting group 
 
Biochemical profile of pregnant women in the fasting group is presented in Table XVII.
TABLE XVII

BIOCHEMICAL PROFILE OF PREGNANT WOMEN IN THE FASTING GROUP
	S.NO
	BIOCHEMICAL

 TESTS
	Mean ± SD
	‘t’

VALUE



	
	
	BEFORE RAMADAN

FASTING PERIOD
	AFTER RAMADAN 

FASTING PERIOD
	

	   1.

2.

3.

a.

b.

   c.

d.

e.
	Haemoglobin(g/dl)

Blood glucose  (mg/dl)

Lipid profile(mg/dl)
HDL

LDL

Triglycerides

Total cholesterol

VLDL
	        11.64 [image: image3.png]+0.82




95.38 ±23.15
37.78 ±5.15

86.78 ±16.88

156.63 ±42.35

155.88 ±18.53

31.34 ±8.49
	        10.3 ±1.64

90.01±15.41

43.81 ±10.79
99.4 ±24.18

195.31 ±39.54

182.25 ±33.21

39.04 ±7.94
	3.83**

0.87NS
-3.69**

-1.71NS
-6.15**

-4.52**

-6.15**


** Significance at 1% level; NS- not significant.

Mean haemoglobin levels of all pregnant women before and after fasting period reduced considerably after Ramadan month in fasting group (11.64 to 10.3 g/dl) and the difference in haemoglobin was statistically significant. The blood glucose level showed no significant difference before and after fasting, hence there is no difference between blood glucose level before and after fasting. 

The HDL cholesterol levels before and after the fasting period showed a significant difference in the fasting group where the mean levels increased from 37.78 to 43.81 mg/dl, this was similar to 43.68 mg/dl seen in individuals who fasted in a study by Kamal et al., (2008). There was significant difference between HDL levels before and after fasting (p<0.01). LDL levels slightly increased from 86.78mg/dl to 99.4 mg/dl. There was no significant difference in the LDL levels before and after Ramadan. The triglyceride levels and total cholesterol also increase in the fasting group. There was significant difference (p<0.01) in the triglyceride levels. The total cholesterol (p<.0.01) and VLDL (p<0.01) values also differed before and after fasting.
3. Anthropometric measurements of pregnant women in non fasting group

   
Anthropometric measurements of pregnant women in non fasting group is represented in Table XVIII and Figure 5.

TABLE XVIII

ANTHROPOMETRIC MEASUREMENTS OF PREGNANT WOMEN IN NON FASTING GROUP

	S.NO
	MEASUREMENTS
	BEFORE RAMADAN

FASTING PERIOD

(Mean[image: image6.png]



	AFTER RAMADAN FASTING PERIOD

(Mean[image: image8.png]




	   1.

2.

3.
	Weight( kg)

Height(cm)

Body mass index
	            57.0±10.3

156.9±7.5

23.1±3.7
	           58.4±10.5

156.9±7.5

23.7±3.8


It is revealed from the table that, the weight of the pregnant women in the non fasting group increased from mean value of 57 to 58.4 kg. The mean height was 156.9 cm in the non fasting group. The mean body mass index was 23.1 before Ramadan and it increased to 23.7 after the Ramadan in pregnant women who did not fast during Ramadan.

4. Biochemical profile of pregnant women in non fasting group
Biochemical profile of fasting women in non fasting group is presented in Table XIX.

TABLE XIX

BIOCHEMICAL PROFILE OF PREGNANT WOMEN IN NON FASTING GROUP
	S.NO
	BIOCHEMICAL TESTS
	BEFORE RAMADAN

FASTING PERIOD

(Mean[image: image10.png]



	AFTER RAMADAN FASTING PERIOD

(Mean[image: image12.png]




	   1.

2.

3.


	Haemoglobin (g/dl)

Blood glucose  (mg/dl)

Lipid profile (mg/dl)
a. HDL

b. LDL

c. Triglycerides

d. Total cholesterol

e. VLDL
	12.13 ±1.03                              103.11 ±13.17

37.13 ±2.13

93.42 ±13.01

168.67 ±52.73

165.14 ±15.17

33.79 ±10.53
	9.97 ±1.73

100.2 ±18.57

39.94 ±2.30

102.89 ±14.07

179.14 ±55.07

181.27 ±19.54

38.56 ±11.43


       Haemoglobin levels of the all pregnant women before fasting period reduced considerably in the non fasting group the decrease in haemoglobin was more than (12.13 to 9.97 g/dl) that of the pregnant women in the fasting group. This may be because the pregnant women ate dates and lemon juice during the fasting period as per the diet survey. The mean glucose level which was 103.1mg  before fasting remained almost the same after the fasting period  in the non fasting group of pregnant women. HDL cholesterol levels increased before and after the fasting period The raise in HDL cholesterol was not much significant in the non fasting group of pregnant women. LDL and VLDL levels showed a slight increase from the initial levels found before fasting. Triglyceride levels and total cholesterol increased in non fasting group.

5. Mean weight gain in pregnant women

 
Table XX and Figure 6 presents the mean weight gain in pregnant women.
TABLE XX

MEAN WEIGHT GAIN IN PREGNANT WOMEN

	S. NO.
	GROUPS
	WEIGHT (kg)

	
	
	4th MONTH
	9th MONTH
	GAIN

	1.
	Fasting group
	53.6±7.2
	62.6±7.6
	9.13±0.92

	2.
	Non fasting  group
	56.2 ±10.5


	64.9±10.6


	7.83±2.14



	
	‘t’ value
	-0.4NS
	-0.366 NS
	1.43 NS


NS- not significant.

The findings revealed that mean weight of pregnant women in the fasting group during the 4th month of pregnancy was 53.6kg and it increased to 62.6 kg in the 9th month. The mean weight gain of pregnant women in the fasting group was 9.13 kg. In non fasting group, 56.2 kg was the mean weight in the 4th month which increased to 64.9 kg in the 9th month. The mean weight gain was 7.83 kg in the non fasting group of pregnant women. An increase of 0.5-1kg of body weight in the second trimester and 1- 1.5 kg increase in the 3rd trimester of pregnancy was observed. There was no significant difference in the mean weight in the fourth month and the ninth month between the fasting and non fasting group.
6. Fundal height of pregnant women

Table XXI presents the fundal height of pregnant women.
TABLE XXI

FUNDAL HEIGHT OF PREGNANT WOMEN

	S.NO
	GROUPS
	FUNDAL HEIGHT (cm)
	‘t’

VALUE

	1.

2.
	Fasting group

Non –fasting  group
	31.6 

31.1[image: image14.png]+1.8




	0.59NS


            NS- not significant.

Fundal height is a measure of the size of the uterus used to assess fetal growth and development. It is measured from the top of the uterus to the top of the pubic bone in centimeters. Measuring the fundal height can be an indicator of proper fetal growth. The mean fundal height in both the fasting and non fasting group was similar (31.6 cm and 31.1 cm). No significant difference was observed between the groups.

7. Anthropometric Measurements of the New Borns

Anthropometric measurements such as crown heel length, weight, head circumference, chest circumference and mid arm circumference of the new borns are presented in Table XXII.

TABLE XXII

	S. No.
	Groups
	No.
	Per

Cent
	Crown –heel** length(cm)
	Weight**
(kg)
	Head circumference*
(cm)
	Chest circumference*
(cm)
	Mid upper arm circumference * (cm)

	
	
	
	
	Mean ±  SD


	% Excess/

Deficit
	Mean

± SD


	% Excess/

Deficit
	Mean

± SD

	% Excess/

Deficit
	Mean

± SD


	%

Excess/

Deficit
	Mean

± SD


	% Excess/

Deficit

	
	STANDARD

Male

Female
	
	
	50

48.5
	
	3.3

3.2
	
	33.8

33.7
	
	32.5

32.3
	
	11.0

11.0
	

	I


	Fasting

Group: (N = 16)

Male

Female
	7

9
	44

56
	49.1[image: image16.png]+24




49.5 [image: image18.png]+2.6




	-1.8

+2.0
	2.9[image: image20.png]+0.3




2.98[image: image22.png]+0.3




	-12.2

-6.9
	34.5[image: image24.png]+16




33.8[image: image26.png]+2.5




	+2.07

+0.3
	33.9[image: image28.png]+1.5




34.4[image: image30.png]+2.93




	+4.3

+6.5
	10.2[image: image32.png]+1.5




10.2[image: image34.png]+1.45




	-7.2

-7.2

	  II


	Non- fasting

Group: (N = 15)

Male

Female
	6

9


	40

60


	50.5[image: image36.png]+17




48.9 [image: image38.png]+1.9




	+1.0

+.8


	2.93[image: image40.png]+0.4




2.96[image: image42.png]+0.2




	-11.2

-7.5


	33.8[image: image44.png]+1.9




33.4[image: image46.png]+1.7




	0

-0.9


	33.4[image: image48.png]+16




32.9[image: image50.png]+1.8




	+2.76

+1.85


	10.05[image: image52.png]+16




10.03[image: image54.png]+1.7




	-8.6

-6.4




 MEAN ANTHROPOMETRIC MEASUREMENTS OF THE NEW BORNS
** ICMR 1995; * Ghosh 1981

1. Crowm heel length of the new borns
               The mean crown heel length was deficit in almost all the male infants born to pregnant women in the fasting group, while the female infants were excess by 2.0 percent in the fasting group . Among  the non fasting group, crown heel length of the male infants were excess by 1.0 percent while the female infants were excess by 0.8 percent. 
2. Weight of the newborns
The mean weight of the infant in all the groups was 2.9 kg. All the male infants were deficit by 12.2 percent in the fasting group  and  11.2 percent deficit in the non fasting group, while the weight of female infants were deficit by 6.9 percent in the fasting group and  7.5 percent in the non fasting group.
3. Head circumference of the newborns
 It was found that mean head circumference of male infants was normal  and the  female infants were 0.9 percent deficit in the non fasting group. In the fasting group the head circumference of the male infants was excess by 2.1 percent and the female infants were excess by 0.3 percent.
4. Chest circumference of the newborns  

Chest circumference was higher than the standard values in both the groups. It was much higher in the fasting group upto 4.3 percent excess in the male infants and 6.5 percent excess in the female infants. In the non fasting group the chest circumference of female infants was excess by 1.85 percent and the male were excess by 2 percent.
5. mid upper arm circumference of the new borns
The mid upper arm circumference of all the infants was deficit compared to the standard. The mid upper arm circumference of both male and female infants was deficit by 7.2 percent in the fasting group. In the non fasting group, among the males there was a deficit of 8.6 percent while in the females a deficit of 6.4 percent was observed. There was no significant difference in the mid arm circumference of the fasting group and non fasting group. 
V SUMMARY AND CONCLUCTION

The month of Ramadan is precious to all the Muslims, as it is the only time of the year that calls to acknowledge the creator. In this month the holy Quran was revealed, which said that fasting is a must for all believers and all those who are ill are exempted from fasting. Pregnancy is the most vulnerable period in women’s life. Since there was no mention of exemptions on fasting during pregnancy women chose to fast during the month of Ramadan. This might have an effect on the nutritional status of the pregnant women so the present study titled “The Effect of Ramadan fasting on the nutritional status of pregnant women and their newborns” was planned with the main objective of assessing the nutritional status of the pregnant women and the outcomes in the fasting pregnant women in comparison with non fasting pregnant women. 


Thirty one pregnant women who were in the second trimester of pregnancy were selected. Among them 16 pregnant women observed fasting during Ramadan and the remaining 15 pregnant women did not observe Ramadan fasting. Information regarding the socioeconomic background, dietary pattern, meal pattern, details on fasting, special food consumed during fasting, obstetric history were collected from all the pregnant women. The anthropometric measurements such as height, weight and BMI and biochemical assessments such as haemoglobin, blood glucose and lipid profile were assessed. Nutrient content of the special foods consumed during fasting (Nonbu Kanji) was analysed. The anthropometric measurements such as crown- heel length, weight, head circumference, chest circumference and mid upper arm circumference were assessed for on the newborns of all the selected pregnant women.
The major findings of the study are summarized as follows

· Majority of the family members were between 15 to 24 and 25 to 64 years of age in fasting (39.1 percent) and in non fasting (25.5 percent and               47.3 percent) group.

· The percentage of female were 55.1 percent in fasting group and males were 50.9 percent in non fasting group. 63.8 percent of fasting group and 74.6 percent of non fasting group were married, while 26.1 percent of fasting group family members and 21.8 percent of the non-fasting group family members were single and 10.1 percent were widows in the fasting group and 3.6 percent in the non-fasting group.
· Regarding the occupation of the family members, 29.1 per cent were house wives in the fasting group and 27.3 per cent were house wives in the non fasting group. The percent of self employed were 27.5 percent in fasting group and non fasting (27.3 percent), the others were retired, students and elderly who stayed at home.
· Both the groups showed educational levels of up to high school which included the fasting group (42.1 percent) and non fasting group                      (41.8 percent).the levels of illiteracy was high in fasting group                         (13.1 percent) when compared to non fasting group (3.6 percent).
· An equal percentage (50%) of joint and nuclear families were present in the fasting group whereas 60 percent were nuclear in the non fasting group.
·  Among the fasting group, 93.8 percent were having a monthly income above Rs. 7,500 while it was 93.4 percent in non-fasting group. None of the families had a monthly income of less than Rs.4500.
· The findings revealed that 21-40 percent and 1-20 percent of income was spent for food by most of the families in the fasting and non fasting group. Out of the fasting group, 31.3 percent spent greater than two percent and 26.7 percent between 1-2 percent and remaining 33.3 spent less than one percent of their income on fuel. In fasting group 1.1-2 percent spent on electricity was 43.7 percent compared to 20 percent in non fasting group. Most of the families did not spend on medicine. The total expenditure of the families showed that 6.2, 62.5, 31.3 percent of the families in the fasting group spent 0.1-25, 25.1-50, 50.1-75 percent of their income. In the non fasting group 6.7, 40, 20, 20, 13.3 percent of the families spent 0.1-25, 25.2-50, 50.1-75, 75.1-100 percent of their income on monthly basis.
· Fifty percent of the families in the fasting group had no savings compared to 26.7 percent in the non-fasting group. 31.2 percent and 33.4 percent of the fasting and non-fasting group families had savings between Rs.1, 00,000-10, 00,000. Majority of the fasting (93.8 percent) and non fasting (86.7 percent) did not borrow money while 13.2 percent of non fasting individuals borrowed money.
· Majority (94.4 %) of the women were non vegetarians in the non fasting group and all the hundred percent in the fasting group.
· Majority (62.4 percent) of fasting pregnant women and non-fasting pregnant women (80 percent) had 5 or more meals a day. While                      18.8 percent of the women in the fasting group had three meals a day and 20 percent of non fasting pregnant women had four meals a day.
· Hundred percent of the pregnant women used boiling, steaming, shallow fat frying and deep fat frying regularly in their daily cooking.  50 percent in fasting group and 33.4 percent in the non fasting group roasted the food while 12.5 percent in fasting group and 6.6 percent in non fasting group used microwave oven.
· 56.2 percent of the pregnant women in the fasting group planned the meal in advance while most of them in non fasting group (60 percent) did not plan their meal in advance. Of the pregnant women who did not plan meals in advance 43.8 percent from fasting group and 46.6 percent from non fasting group purchased the grocery on a daily basis.
· Majority of the pregnant women in the fasting group (62.5 percent) and all from the non fasting group (100 percent) had food from outside. 46.6 per cent of pregnant women in non-fasting group had food outside every week while  30 percent from fasting group had food outside twice in a month. Twenty percent of fasting group and 6.7 percent from non fasting group ate occasionally outside.
· Pregnant women included liver, green leafy vegetables and dates in the diet because they believed it helped in increasing the blood. Fruits, Vegetables, Ragi, Amla, Milk, Flesh foods and pulses were included for good health. Fatty foods, flesh foods and green leaf vegetables caused indigestion and thus they were avoided by pregnant women.
· Rice was consumed daily in both the fasting and the non fasting period.  The intake of ragi, semolina and refined flour was less during the fasting period compared to the non fasting period. Among the pulses, Roasted Bengal gram dhal intake was daily in non fasting period while it was eaten less during fasting period. Other vegetables such as brinjal, cauliflower and ladies finger were also consumed daily and weekly during the non fasting period but was taken only weekly or once in a fort night during fasting period. Lemon juice and dates were eaten daily during fasting period, but it was consumed weekly or monthly in non fasting period. Milk was consumed by 100 percent of pregnant women during both the periods but milk products like curd, buttermilk and ghee were consumed to a lesser extent during fasting period when compared to non fasting period.

· Consumption of cereals was significantly less during the fasting period                      (34.3 percent) when compared to the non fasting period (25.3 per cent).                     The consumption of pulses was less (8.3 percent) during normal period, but it is high (126.6 percent) during the fasting period. Green leafy vegetables were consumed in very small amounts in both normal and fasting period. Excess of other vegetables and fats and oils were consumed by both the group of pregnant women, but it was higher in the fasting period. Roots and tubers and fruits were less than the standard recommendations, whereas the roots and tuber consumption was higher and fruits consumption was deficit during the non fasting period.  Sugar and jaggery consumption was higher in both the groups, while milk intake was very less during fasting period (68.8 percent) and slightly below standard values (11.9 percent) during non fasting period.

· A deficit in the energy intake both in the fasting (20.9 per cent) and non-fasting (5.3 per cent) period was seen Intake of protein was higher during the fasting period but deficit by 0.3 per cent during non fasting period.            The fat intake was much higher in non fasting period than fasting period (45.8 per cent). Calcium, beta carotene and iron intake were deficit in both the groups. Thiamine and riboflavin were taken in excess during fasting period, when compared to the non- fasting period. Folate was taken in deficit amounts in both the periods and vitamin C intake was much higher during the fasting period (207.5 per cent) which was significantly higher than non fasting period (81.3 per cent).

· Moisture content of the Nombu kanji was 76 percent and the fiber content was 1g. The carbohydrate content of the kanji was 43.6g. The protein content of the kanji was 36.3g and fat content was 5.8g. Calcium content of the kanji was 40.7mg, Thiamine content was 0.05mg and the riboflavin content was 0.6mg. The Nombu Kanji contains 3.6mg of iron and its vitamin C content was 3.6mg.

· 56.3 percent of pregnant women in the fasting group and the non fasting group  (40 percent) were between 20 -24 years of age.
· 56.3 percent of pregnant women in fasting group were in the 4th month of pregnancy and 53.3 percent of the non fasting pregnant women were in the 5th month of pregnancy.
· The number of children was less than two in 80 percent of non fasting and                     87.5 percent of fasting pregnant women. 43.7 percent of fasting group and 46.7 percent of non fasting group were expecting their first child.
· 37.6 percent of pregnant women in fasting group and 33.3 percent from non fasting group attained their menarche at 12 years of age and most of the pregnant women did not experience any complication during menarche.
· 43.8 percent of fasting group and 53.4 percent of the non fasting group had normal pregnancy outcomes. 6.2 percent and 6.6 percent had previous history of abortions.
· Majority (87.6 %) of fasting and non fasting (80%) of the pregnant women, had good appetite during the second trimester of pregnancy. 43.8 percent of pregnant women had pica.     

· Iron and folate supplements were taken by hundred percent of pregnant women in non fasting group and 87.6 percent in fasting group. Calcium supplement was taken by 37.6 percent of pregnant women who fasted and 13.4 percent who didnot fast. 31.2 percent in fasting group and 40 percent in non fasting group took multivitamin supplements.
· Nausea and vomiting was present 93.8 percent and 81.3 percent in fasting group   and 80 percent in the non fasting group. 43.8 percent of pregnant women in the fasting group and 60 percent in the non fasting group experienced odema and hypertension was present in 6.6 percent of pregnant women of the non fasting group.

· Hundred percent of live births occurred in both fasting and non fasting group,             No miscarriage and still births occurred in the study group.
· In 6.2 percent of pregnant women in fasting and 13.4 percent of the non fasting group, abnormal presentation of the foetus was present. 13.4 percent of women in the non fasting group were detected to have oligohydramnios. 43.8 percent of fasting and 33.3 percent of non fasting pregnant women did not experience any complications during parturition. Among majority of pregnant women, the labour persisted for less than 12 hours. 50 percent of the non fasting group and 46.7 percent of the non fasting group of pregnant women delivered normally while 50 percent of fasting and 46.7 percent of non fasting underwent cesarean section.
· An increase in mean weight of 1.2 kg was observed during Ramadan in fasting pregnant women, which is statistically significant (p <0.01). The mean weight was the same before and after the fasting period of about 154.4cms. The mean body mass index before and after the Ramadan fasting was 23.2 and 23.7, the difference was statistically significant (p<0.01).

· Mean haemoglobin levels of all pregnant women before and after fasting period reduced considerably after Ramadan month in fasting group              (11.64 to 10.3 g/dl) and the difference in haemoglobin was statistically significant. The blood glucose level showed no significant difference before and after fasting.
· In the fasting group, mean HDL levels raised from 37.78 to 43.81 mg/dl. There was significant difference between HDL levels before and after fasting (p<0.01). LDL levels slightly increased from 86.78mg/dl to 99.4 mg/dl. There was no significant difference in the LDL levels before and after Ramadan. The triglyceride levels and total cholesterol also increased in the fasting group. There was significant difference (p<0.01) in the triglyceride levels. The total cholesterol (p<.0.01) and VLDL (p<0.01) values also differed before and after fasting.
· In the non fasting group, weight of the pregnant women increased from mean value of 57 to 58.4 kg. The mean height was 156.9 cm in the non fasting group. The mean body mass index was 23.1 before Ramadan and it increased to 23.7 after Ramadan.
· Haemoglobin level of the non fasting pregnant women was 12.13 g/dl before Ramadan which reduced to 9.97 g/ in the non fasting group. The mean glucose level which was 103.1mg before fasting remained almost the same after the fasting period. The raise in HDL cholesterol was not much significant in the non fasting group of pregnant women. LDL and VLDL levels showed a slight increase from the initial levels found before fasting. Triglyceride levels and total cholesterol increased in non fasting group.
· The mean weight in the fasting group during the  4th month of pregnancy  was 53.6kg which increased to 62.6 kg in the 9th month .The mean weight gain was 9.13 kg in the fasting group. In non fasting group, 56.2 kg was the mean maternal weight in the 4th month which increased to 64.9 kg in the 9th month. The mean weight gain was 7.83 kg in the non fasting group.  There was no significant difference in the weight in forth month, ninth month of fasting and non fasting group.

· The mean fundal height in both the fasting and non fasting group was similar  (31.6 cm and 31.1 cm). No significant difference was observed.
· Newborns of the fasting group had a crown heel length below the standard value  in males (49.1 cm) and above the standard value in female (49.5 cm). In the non fasting both were above the standard values.

· The mean body weight of both male and female babies were found to be below  the standard in both fasting and non fasting group.

· The mean head circumference was above the standard value in fasting group and below the standard value in non fasting group. Chest circumference was above the standard value  in both fasting (male 33.9cm and female 34.4cm) and non fasting (male 33.4cm and female 32.9cm) group.
· Mid upper arm circumference was below the standard value in all the newborns.

The findings of the study revealed that there were changes in the dietary pattern of pregnant women during the fasting period. Special food such as Nonbu kanji consumed during fasting was rich in carbohydrates, proteins, calcium and fats. The study also revealed that the changes were brought about by fasting in the blood glucose levels and the lipid profile of the fasting pregnant women when compared with non fasting pregnant women. No effect on the weight gain, fundal height and pregnancy outcomes was observed from the study. Further there were no complications during pregnancy and during parturition of the fasting pregnant women. The nutritional status of the newborns did not show much change in comparison with the newborns of the non fasting group. Thus it may be concluded that fasting during Ramadan had no effect on the nutritional status of pregnant women and their newborns.

Future recommendations

· Effect of Ramadan fasting on pregnant women of 1st and 3rd trimester of pregnancy can be evaluated.

· Similar study on pregnant women belonging to low income group can be conducted.

· Nutrition education can be given to both fasting and non fasting pregnant women.

· A similar comparative study on muslim and non muslim women can be conducted.

· Similar study on  pregnant women, when Ramadan falls in summer can be conducted.
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ANNAXURE I (a)

INTERVIEW SCHEDULE

 (FOR SOCIO ECONOMIC AND DIETARY SURVEY)
A.  SOCIO  ECONOMIC STATUS

1. Name of the interviewee
: 
2. Date of interview

:

3. Name of the head of family     :
4. Address
                           :

5. Type of family                         :                            Nuclear family                             Joint family

 7. DETAILS OF FAMILY MEMBERS:

	SI.

No.
	Name of the member
	Relationship with the head 
	Age
	Sex
	Education
	Marital status
	Occupation
	Income

	
	
	
	
	
	
	
	
	


8. Income of the family:

	SOURCE
	AMOUNT

	Income from trade/business/shop
	

	Salary of all the members
	

	Income from rents/interest/dividend etc.
	

	Others
	

	Total Income
	


9.  Savings/Debts:

	SOURCE
	AMOUNT

	Income from trade/business/shop
	

	Salary of all the members
	

	Income from rents/interest/dividend etc.
	

	Others
	

	Total Income
	


10. Monthly Expenditure on food:

	Food items
	Amount
	Price
	Total value

	Cereals:

Rice

Wheat

Course cereals(bajara, maize etc.)
	
	
	

	Pulses
	
	
	

	Oil and vanaspathi
	
	
	

	Suger
	
	
	

	Milk and milk products
	
	
	

	Vegetables and fruits
	
	
	

	Beverage
	
	
	

	Meat,fish and egg
	
	
	

	Spices
	
	
	

	Others
	
	
	

	Total 
	
	
	


11. Monthly Expenditure on non-food items:
	Items
	Amount
	Percentage of income

	Fuel
	
	

	Electricity
	
	

	House Rent
	
	

	Transport
	
	

	Entertainment
	
	

	Telephone/TV
	
	

	Medicines
	
	

	Education
	
	

	Clothing
	
	

	Others
	
	

	Total
	
	


Total monthly expenditure       :

12. Details regarding previous pregnancy  and menarche: 

	s.no
	Name
	Age at menarche
	Complications during menarche
	Age at 1st Pregnancy subsequentpregnancy
	No. of children
	Still births and abortions

	
	
	
	
	
	Alive
	Dead
	

	
	
	
	
	
	
	
	


13. Details regarding fasting:
Have you fasted during previous pregnancires :               
 Yes


 No
If, yes

What was the age of previou pregnancy?

Were, there any complications in previous pregnancies?

 
B.DIETARY PATTERN

14. Food  habits:        Vegetarian       

Non-Vegetarian    
15. Daily meal pattern:

2 times                   3 times             4 times                    5 or more times

16. Recall method:

	Time  
	Day1
	Day2
	Day3

	Early morning
	
	
	

	Breakfast
	
	
	

	Mid morning
	
	
	

	Lunch
	
	
	

	Evening
	
	
	

	Dinner
	
	
	


17. FREQUENCY OF CONSUMPTION OF FOOD ITEMS

	Food items
	Daily
	Frequency  per week
	Fort night
	Monthly
	Occasionally
	Not at all

	
	
	 One
	 Twice 
	Thrice      
	
	
	
	

	A)CEREALS:

 Rice

Wheat

Ragi

Others-specify 

B) PULSES:   
Black gram dhal

Red gram dhal

Green gram dhal

Bengal gram dhal

Cowpea 

Roasted Bengal gram 

Others-specify

C)LEAFY
VEGETABLES:
 Drumstick leaves

Agathi 

Amaranth 

Ponnanganne

Spinach

Cabbage 

others-specify

D)ROOT& TUBERS: 
Beet root 

Carrot 

Colocasia

Onion 

Potato

Radish 

yam 

others-specify

E) OTHER VEGETABLE:
Brinjal

Cauliflower

Cluster Beans

Ladies finger

Snake gourd

Beans

Drumsticks

Sundakai dry

others – specify

G)FRUITS:

Apple
Banana

Dates

Grapes

Guava

Lemon

Orange

Tomato

H)FLESH FOODS:

Fish

Fowl

Mutton

Liver

I)EGG:

J)MILK & MILK PRODUCTS:

Milk

Butter Milk

Curd
	
	
	
	
	
	
	
	


18. Methods of cooking practiced:

        Boiling

       Steaming

       Shallow fat frying

       Deep fat frying

       Roasting

       Stewing

       Microwave cooking

19. Do you plan your meal in advance ? 
       Yes


No
Reason 

20. Do you posses any of the following:

           Kitchen garden

           Poultry

           Dairy 

           Others (specify) 

21. Do you eat outside?          Yes


No
If yes how often?

a) Weekly twice

b) Weekly once

c) Monthly once

d) Monthly twice

e) Others

22. Do you think there is relation between diet and pregnancy

                     Yes


No
If yes, how ?

Changes in food pattern after confirming pregnancy

	Food’s included
	Reason 
	Food’s avoided
	Reason

	
	
	
	


23. Type of work you are involved on

a) Heavy

b) Modrate

c) sedenatary

24. Are ypou taking any nutrient supplements as prescribed by the physician

                      Yes


 No
If yes details

	Iron
	Calcium
	B-complex
	Multivitamin
	Zinc
	Folate

	
	
	
	
	
	


25. Details regarding food fads and taboos:

	s.no.
	Reason
	Foodstuffs
	During pregnancy these foods are to be

	
	
	
	Avoided
	Included

	1.

2.

3.

4.

5.

6.
	Hot foods

Cold foods

Gas producing

Bile producing

Foods causing skin disease

Abortive foods
	
	
	


C. HEALTH STATUS:
26. How often do you see our doctor?

27. Have the doctor identified any health or medical problem concerning pregnancy?

                      Yes


 No
If yes, specify

28. Do you have any of the following?    

a) Nausea

b) Vomiting

c) Anorexia

d) Muscle cramp

e) Urinary symptoms

f) Back pain

g) Hypertension

h) Odema

i) Fibril ailments

j) Heart burn

k) Constipation

l) No health problems
29. How is your appitite?             Healthy           Moderate           Poor
30. Do you suffer from any of the following:

	Conditions
	When?

	Anaemia

Diarrohea

Dysentery

Respiratory infection

Pneumonia

Polio

Measles

Cholera

Chickenpox

Typhoid

Tuberculosis

Mumps

Whooping cough
	


31. Do you have any food allergies?

         Yes


 No
If  yes, specify

32. Do you have cravings for dirt, clay, paint, starch etc.?

         Yes


 No
If  yes, specify

33. Details regaring the delivery condition

Labour pain

a) Less than 12 hrs
b) More than 12 hrs

34. Complications, if any 

   a) Antepartum haemorrage

   b) Premature rupture of membranes

   c) Foetal distress 

   d) others

35. Type of delivery

a) Normal vaginal

b) Vaccum extraction

c) Forceps 

d) Cesarean
D. ANTHROPOMETRIC MEASUREMENTS:

MOTHER
	MEASURES
	BEFORE FASTING
	AFTER FASTING

	1. Weight(kg)

2. Height(cms)

3. BMI
	
	


INFANTS:

Length:

Weight:

Chest circumference:

Head circumference:

Mid upper arm circumference:

E.BIOCHEMICL TESTS:
	TEST
	BEFORE FASTING
	AFTER FASTING

	1. Haemoglobin(g/l)

2. Blood glucose(mg/dl)

3. Lipid profile: (mg/dl)

HDL

LDL

VLDL

Triglycerides

Total cholesterol
	
	


F.MEASUREMENTS BEFORE DELIVERY:

1) Weight gain:

2) Fundal heig
DIETARY SURVEY

(24 Hours Recall Method)

DAY 1

DATE OF SURVEY:

	MEAL TIME
	FOOD CONSUMED
	QUANTITY

	Early morning
	
	

	Breakfast
	
	

	Mid morning
	
	

	Lunch
	
	

	Evening
	
	

	Dinner
	
	

	Bed time
	
	


DAY 2

DATE OF SURVEY:

	MEAL TIME
	FOOD CONSUMED
	QUANTITY

	Early morning
	
	

	Breakfast
	
	

	Mid morning
	
	

	Lunch
	
	

	Evening
	
	

	Dinner
	
	

	Bed time
	
	


DAY 3

DATE OF SURVEY

	MEAL TIME
	FOOD CONSUMED
	QUANTITY

	Early morning
	
	

	Breakfast
	
	

	Mid morning
	
	

	Lunch
	
	

	Evening
	
	

	Dinner
	
	

	Bed time
	
	


ANNEXURE I (b)

INTERVIEW SCHEDULE

( TO STUDY THE FOOD INTAKE DURING FASTING)

1. Name

                   : 

2.  Age


                   :
3. Address
                               :

4.  Educational status
                   :

5.  No. of siblings                          :

6.  pregnancy trimester                  :            First                 Second               Third

7. FREQUENCY OF  FOOD ITEMS CONSUMED  DURING FASTINGS :

	Food items
	Daily
	Frequency  per week
	Fort’ night
	

	
	
	 One
	 Twice 
	Thrice      
	
	

	A) Cereals:

 Rice

Wheat

Ragi

Others-specify 

B) Pulses:   

Black gram dhal

Red gram dhal

Green gram dhal

Bengal gram dhal

Cowpea 

Roasted Bengal gram 

Others-specify

C) Leafy
Vegetables:
 Drumstick leaves

Agathi 

Amaranth 

Ponnanganne

Spinach

Cabbage 

others-specify

D) Root& Tubers: 
Beet root 

Carrot 

Colocasia

Onion 

Potato

Radish 

yam 

others-specify

e) Other vegetable:
Brinjal

Cauliflower

Cluster Beans

Ladies finger

Snake gourd

Beans

Drumsticks

Sundakai dry

others – specify

G) Fruits:

Apple
Banana

Dates

Grapes

Guava

Lemon

Orange

Tomato

H) Fleshy foods

Fish

Fowl

Mutton

Liver

I) Egg

J) Milk and Milk products

Milk

Butter Milk

Curd


	
	
	
	
	


8. SPECIAL FOODS INCLUDED AND AVOIDED IN FASTING DURING PREGNANCY

	Food Items

Included 
	Reason 
	Food Items 

Avoided
	Reason 

	
	
	
	


9. View on fasting during Pregnancy  :
DIETARY SURVEY – 3DAYS

(24 hr recall method)
Name :

Date of survey:

	Days
	Time
	Details of food and drink
	Quantity

	Day 1
	
	
	

	Day 2


	
	
	

	Day 3


	
	
	


Annexure II
METHOD OF PREPARATION OF NONBU KANJI
                                                   INGREDIENTS

                                              Broken rice             2 small cups
                                              Green gram dhal     ½ cup
                                              Onion(medium)      2nos
                                              Tomato(medium)   1 no
                                              Green chillies          2 - 3 nos
                                              Ginger-garlic           30g
                                              Chilly powder         1 tsp
                                              Cumin seeds           ½ tsp
                                              Coconut                  ½ no
                                              Cinnamon              1 – 2 nos
                                              Cloves                   3 - 4 nos
                                              Salt                        As required 
                                             Coriander leaves    A little
                                             Mint leaves            A few
                                             Oil                          30 ml
METHOD

Heat oil or ghee in a pressure cooker. Splutter cumin seeds followed by cinnamon and cloves. Add onion and green chillies and sauté till the onions turn light brown.
 Add ginger-garlic and sauté. Add tomato and sauté till it blends well. Add green gram dhal and broken rice and mix well. Fry the rice and dhal for a while. Add  4 cups of water and mix well again. Add salt and mix. Pressure cook for 5–10 mins or till done. Add scrapped coconut and mix well, add water if required.
Phase I



   




Phase II






Phase III






Phase IV
DESIGN OF THE STUDY




DESIGN OF THE STUDY

FIGURE 1

Mean food intake of pregnant women during fasting and non fasting period
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figure  2
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Mean nutrientm intake of pregnant women during fasting and non fasting period
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figure  3
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anthropometric MEASUREMENTS of pregnant women IN fasting GROUP
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Figure  4
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anthropometric measurements of the pregnant women in non fasting group
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Figure 5

65a
mean weight gain in pregnant women
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Figure  6
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