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ABSTRACT

A  com m unity based intervention study was conducted am ong three groups 

(Nutrition Education Group, Nutrition Education + Food Supplem entation 

G roup and Control G roup) o f 150 pregnant w om en with BM I<17 in three 

Upazillas w ith the aim  to  determ ine the effects o f Nutrition Education and 

Nutrition Education along with Food Supplem entation on them  in term s of 

pregnancy w e igh t gain and birth weight o f babies. The study was 

conducted in Dham rai Upazilla o f Dhaka D istrict (fo r Nutrition Education 

Group), Narsingdi Sadar Upazilla o f Narsingdi D istrict (for Nutrition 

Education + Food Supplem entation G roup) w here a food supplem entation 

program  fo r wom en with BMI <17 o f National Nutrition Program  (NNP) is 

going on and in Rupgonj Upazilla o f Narayangonj D istrict (for Control 

G roup). Pregnant wom en were selected w ith the inclusion criteria o f being 

in the 5'^ m onth o f pregnancy, having a BMI < 17, being free from  system ic 

d iseases like hypertension, diabetes, and kidney d iseases and w illing to 

partic ipate in the study. The wom en w ho delivered before 37 weeks o f 

pregnancy, gave birth o f twin babies, aborted o r had to  be hospitalized for 

severe illness during pregnancy w ere excluded from  the study.

W om en in the Nutrition Education Group & Nutrition Education + Food 

Supplem entation group were given Nutrition Education sessions every 

m onth based on selective topics till the deliveries o f babies. In addition, 

wom en in the Nutrition Education + Food Supplem entation Group were 

supplem ented by 600 Kcal/wom an/day fo r every day o f the w eek except

X
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fo r Friday in addition to  the ir own hom e meals by the C om m unity Nutrition 

Prom oters (CNP) from  the tim e o f selection till delivery. Data w as analyzed 

fo r 139 wom en (there were total dropouts o f 11 wom en due to  abortion, 

preterm  birth & tw in pregnancy) by using SPSS 12 version fo r W indows.

F inally a fter the dropouts, results were obtained from  55 pregnant women 

in the Nutrition Education Group, 40 wom en from  the Nutrition Education + 

Food Supplem entation Group and 44 wom en from  the Control group. Most 

o f the wom en (58.9% ) were between 20 and 25 years o f age; more than 

one-fourth (28.1% ) were illiterate. About 59.0%  did not have any kind of 

m edia at the ir homes. Mean m onthly fam ily  incom e was 

Tk.3761.87±Tk.1922.46. Mean num ber o f fam ily  m em bers was 4 .86±0 .21 . 

A bout one-fourth o f the respondents (24.5% ) w ere prim i and m ost o f the 

w om en (83.5 %) had two or less than two children.

Analysis o f variance (ANOVA) suggests a statistica lly s ign ificant d ifference 

in total pregnancy weight gain across the three groups {P<0.001). Post 

hoc exploration o f the association revealed h igher w e igh t gain in the 

Nutrition Education + Food Supplem entation Group than in the o ther two 

groups (P<0.01). However, weight gain in the Nutrition Education Group is 

g reater than Control G roup but did not show  statistically significant 

d iffe rence from  the control (P>0.05). Mean birth w e igh t w as h igher among 

Nutrition Education + Food Supplem entation group than the Control & 

Nutrition Education group, but com pared to the Control group, it was 

h igher am ong Nutrition Education group. A sign ificant linear relation is

XI
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found between birth weight o f the baby and m aternal w e igh t gain (R=0.46; 

P<0.001). The study concludes that a sm all am ount o f food 

supplem entation could help achieve the necessary w e igh t gain during 

pregnancy.

The study recom m ends that food supplem entation could increase the birth 

weight, which in turn can reduce the infant m orta lity and m orbidity with 

decrease o f foeta l origin o f adu lt d iseases like high blood pressure, adult- 

onset d iabetes, coronary heart disease, and stroke. Therefore  governm ent 

should expand Food Supplem entation Program s on a la rger scale for 

pregnant w om en with BMI <17 along w ith strong Nutrition Education 

com ponents.

XII
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1.1 INTRODUCTION

Low birth w e igh t is a m ajor predictor o f neonatal and in fant mortality^ Birth 

w e igh t is regarded as one simple m easure o f pregnancy outcom e. It is a 

relative ind ica tor o f feta l well being and maturity. Recognizing the im portance 

o f birth w e igh t m easurem ent, 34th world assem bly in 1981 recom m ended it is 

one o f the twelve global indicators fo r m onitoring the health o f the 

community^. In both developed and developing countries, birth weight is 

probably the single m ost im portant factor that a ffects neonatal m ortality and 

m orbidity. Thus birth weight has largely been a subject o f clinical and 

epidem io logical im portance and a target fo r public health intervention. The 

m agnitude o f the problem  can be assessed by the fact that out o f 120 million 

annual births in the world, an estimated 17 million in fants are born every year 

with LBW , representing about 16% of all newborns in developing countries. 

Nearly 80% of all affected newborns with LBW  at term  are born in Asia m ainly 

in south-centra l Asia, w ith Bangladesh having the highest incident rate in the 

world^.

Problem s o f low  birth weight (LBW ) is more in deve lop ing countries'^, 

particularly in the Indian subcontinent, where LBW  rates are 30-50% , which 

are am ong the highest in the world^. Half o f all perinatal death in the world 

and one third o f in fant death are d irectly and indirectly related to low  birth 

weight®.

In Bangladesh percentage o f low birth weight is 30 percent according to  the 

evaluation o f Bangladesh Integrated Nutrition Program^ and another study
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revealed that prevalence o f LBW  in Bangladesh (36% ) is m ore than tw ice the 

15% threshold tha t indicates a public-health problem®.

Cause o f low  birth weight in Bangladesh is due to intrauterine growth 

retardation rather than prematurity. Several studies found association 

between m aternal under nutrition w ith the poor pregnancy outcom e and low 

birth weight®'^®. D ifferent interventional stud ies suggested tha t food 

supplem entation to undernourished m other during pregnancy m ay lower the 

incidence o f low birth weight^^'^°.

Reports from  developed and developing countries showed that poor maternal 

nutritional status is associated w ith perinatal m ortality and low birth weight. 

M aternal under nutrition and poor pregnancy w e igh t gain is positively 

associated w ith birth weight o f babies^'^®' .

P regnancy is a period o f great physiological as well as psychological stress 

fo r the wom en. W om en have to maintain the ir health at optim um  level to 

prepare fo r de livery and lactation and also to provide good nutrition fo r the 

deve lopm ent o f the foetus. Maternal nutrition during pregnancy reflects both 

the increased m etabolic requirem ents o f the m other and the ever-growing 

nutritional dem ands o f the developing fetus. Pregnancy m akes m ajor 

m etabolic dem ands on the mother. The newly pregnant m other enters a hyper 

m etabolic and anabolic state as com pared to her pre pregnancy condition. 

The normal pregnancy is characterized by a positive w e igh t gain tha t reflects 

an increase in uterine, placental and m am m ary tissue, am niotic flu id and fat 

stores. Am ong the m ajor challenges is the need fo r the m other to  increase her
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circulating blood volum e so as to  provide the necessary perfusion o f the ever­

growing placenta. The expansion o f blood volum e takes place prim arily in the 

second trim ester and early part o f the third trim ester and reaches its peak at 

32 w eeks gestation w ith an increase o f 45%  above the pre pregnancy 

volume^®. Additionally, the m other m ust also supply both the essentia l macro 

and m icronutrient dem ands o f the developing fetus as well as meeting her 

own m etabolic requirem ents. Modern recom m endations as to  the desired 

w e igh t gain during pregnancy thus relate both to the pre conception weight 

and the pregnancy period itself. For those m others defined as undenweight 

{Body M ass Index BMI <19.8) the recom m ended w e igh t gain is 12.5-18 

kilogram s. For those m others w ith a preconception norm al weight (BMI 19.8- 

26) the w e igh t gain should be 11.5-16 kilogram s w hile  in obese wom en (BMI

>26) the recom m ended weight gain should be 7-11.5 kilograms^°.

If the m other does not provide adequate m acronutrient substrate during the 

firs t and second trim ester there is uniform  decrease in the num ber o f cells and 

cell size leading to  sym m etric intrauterine growth retardation. Inadequate 

nutrition in the third trim ester, especially in the last tw o m onths o f the 

pregnancy, w ill lead to  a non uniform decrease in cell size and only m inimal 

decrease in cell numbers. This situation leads to the clin ical entity called 

asym m etric in trauterine growth retardation.

The long term  b io logic price o f being small fo r gestational age and growth 

retarded has been discussed by Barker^’ w ho has hypothesized that 

in trauterine events "set” the metabolic activity o f the organism  with long term 

consequences. In particular, the phenom enon o f increased type II diabetes 

(adult onset) in infants born small fo r gestation age em phasizes the concept
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that there are feta l and neonatal origins o f adu lt d isease. It is postulated that 

inadequate in trauterine nutrition leads not only to  poor growth but also to a 

degree o f down regulation o f m etabolic processes that in turn cannot tolerate 

the long term  postnatal loads, especially o f carbohydrates.

Adequate nutrition before and during pregnancy is very im portant fo r a long­

term  health. A wom an w ho has been well nourished before conception begins 

her pregnancy w ith reserves o f several nutrients so that the needs o f the 

grow ing foe tus can be m et w ithout affecting her health. Infants, w ho are well 

nourished in the wom b, have an enhanced chance o f entering life in good 

health. M other's d iet should produce adequate nutrients so that maternal 

stores do not get depleted and produce suffic ient m ilk to  nourish her child 

a fte r birth. Abrams^^ studied weight gain by trim este r in otherw ise healthy 

non-obese wom en and noted that fo r each kilo o f m aternal w e igh t gain in the 

2nd trim ester the fetus gained 33 grams above the m ean, w h ile  a sim ilar 

w e igh t gain in the 3''^ trim ester resulted in only a 17 gram  weight gain. These 

data em phasize the im portance o f weight gain in the second trim ester and the 

need to a llow  the m other an unrestricted though balanced diet during this 

period. The im portance o f the preconception period is clear from  the 

observation that there was a 600 gram decrease in birth weight when the 

m others conceived in an undernourished state and continued to be 

undernourished throughout the pregnancy, as in Leningrad^^

The reduction o f underweight children is a key ind icator o f the firs t m illennium  

deve lopm ent goal (M DGs) which aim  to reduce poverty and hunger between 

1990 and 2015.^“
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1.2 JUSTIFICATION OF THE STUDY

Low birth weight is generally associated with increased m orbidity and 

mortality, im paired im m une function, and poor cognitive deve lopm ent for 

neonates and infants. Infants born LBW are at risk to  deve lop acute diarrhoea 

or to be hospitalized fo r diarrhoeal episodes at a rate a lm ost tw o to four tim es 

greater than the ir normal b irthweight counterparts.^®'^®

Infants w ho are LBW  risk contracting pneum onia or acute low er respiratory 

in fections (ALRI) a t a rate alm ost tw ice that o f infants w ith norm al birthweight; 

and m ore than three tim es greater if the ir we ight is less than 2000 g 40 

The risk o f neonatal death fo r infants who are LBW  w eigh ing 2000-2499 g at 

birth is estim ated to  be four tim es higher than fo r in fants w e igh ing 2500-2999 

g, and ten tim es h igher than for infants weighing 3000-3499 g / ' '  LBW  infants 

during the post-neonatal period {>28 days o f age) also have high m ortality 

rates -and in som e cases the ir risk m ay be greater than those fo r LBW  infants 

during the neonatal period.^'

In Brazil, 67%  o f all infants dying during the ir first week o f life are LBW  infants; 

in Indonesia the rate is 40% ; and in the Sudan the rate is 35% . Infant m ortality 

(less than one year o f age) due to LBW  was slightly lower: 47%  in Brazil and

19% in Indonesia.'’ -̂'*̂

LBW  accounted fo r 69% o f the ALRI deaths in India, and it is estim ated that in 

Bangladesh, alm ost half o f the infant deaths from  pneum onia or ALR i and
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diarrhoea could be prevented if LBW were e lim ina ted .^ '‘‘^Infant m ortality rate 

in Bangladesh is 52/1000 live birth'^^ and about one-third o f the infant m ortality 

shared w ith the neonatal m ortality and m ajority o f death caused by the direct 

and indirect effect o f low birth weight.

If the m other is undernourished the baby is a t an increased risk o f being 

prem ature w ith low birth weight and developm ent irregularities. Intrauterine 

nutrition is highly im portant fo r the growth o f the central nervous system  and 

kidneys o f the foetus, which m ature during the la ter part o f pregnancy. In the 

first trim este r the rate o f growth o f the foetus is slow and the m other is not 

able to take much food because of nausea and vom iting which are common 

during th is period. It is during the next two trim esters that the foetus grows 

rapidly and therefore the nutritional needs fo r the form ation o f new tissues is 

increased. Therefore  the diet o f the pregnant wom en m ust provide the 

additional requirem ents. Maternal under nutrition and poor pregnancy weight 

gain is positive associated w ith birth weight o f babies.®'^®

In order to reduce the incidence o f low birth weight, m aternal nutritional status 

should be im proved. It should be done prior to  the beginning o f a w om an ’s 

reproductive life i.e. from  the early ado lescent period. If a country like 

Bangladesh is to  continue a program aimed to im prove the nutritional status of 

future m others and to enroll the undernourished pregnant m others in nutrition 

intervention program , the verification o f the im pact on birth weight is 

im perative fo r research in the long run. S ince som e sm all scale studies that 

have been carried out have given controversial results about the im pact o f
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food supplem entation on birth weight, it is necessary to  carry out further 

studies w ith d iffe rent study designs to explore the actual benefit o f the 

program.

The aim  o f th is study is to  find out the effect o f nutrition education and food 

supplem entation on pregnancy weight gain o f undernourished pregnant 

wom en (BMI <17) and to explore the effects o f these in terventions on the 

birth weight o f babies. Another intention o f the study is to  com pare and 

contrast the birth w e igh t o f babies and pregnancy w e igh t gain o f 

undernourished (BMI <17) pregnant women between the two intervention 

groups (nutrition education group vs. com bination o f nutrition education with 

food supplem entation group) with the control group.
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1.3 BACKGROUND INFORMATION

Pregnancy:

Involves the transport o f the sperm and egg, fertilisation, deve lopm ent o f the 

Zygote into a B lastocyst, implantation into endom etrium , deve lopm ent o f the 

placenta, deve lopm ent o f the foetus, parturition o r birth a t the end o f 9 months.

Egg transport:

Follow ing ovulation (day 14 o f the menstrual cycle), the egg rem ains fertile  for 

10 to  15h. It is transported down the fa llopian tubes by ciliated epithelium  and 

contraction o f sm ooth muscle. It is a slow process and can take 4  days to 

reach the uterus.

Sperm  transport:

Following re lease o f several hundred million sperm  into vagina, they move 

towards the uterus by the ir own propulsion, cilia o f uterus and contraction of 

uterus, m ucous, e jaculating force. The m ortality is high (only a few  100 reach 

the uterus) due to  long journey, large energy requirem ent and the vaginal 

environm ent being acidic. The sperm remain fertile on average fo r 48 hours.

Sperm  have to  reside in fem ale tract fo r several hours to i) sperm s plasma 

m em brane to becom e altered so that it will be capable o f fusing w ith the egg,

ii) convert the sperm s tail into a more whiplike action from  the wavelike beats.
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Fertilization:

Fusion o f egg and sperm : Many sperm s bind w ith the sperm  receptors in the 

Zona Pellucida, which triggers the sperm head to  open and expose the 

acrosom al enzym es, which digest a pathway through the Zona pellucida. The 

first sperm  to  penetrate the zone then fuses with the eggs plasm a m embrane 

and contractile  e lem ents in the egg draw  the sperm  in. Additional sperm are 

prevented entry by the egg inactivating the sperm binding sites and hardening 

o f the zona pellucida.

If fertilization doesn ’t occur then egg would be broken down uterine cells, but 

som etim es you can get dangerous ectopic pregnancies, in fa llop ian tubes 

usually.

The fertilized egg is called a zygote and duhng the next 3-4 days its cells 

undergo m itosis (cleavage), i.e. 2, 4, 8, 16 and 32 cells etc... W hen it reaches 

the uterus, it receives nutrients from  the intrauterine flu id and continues cell 

d ivision fo r another 3 days until it form s the BLASTO C YST (fluid filled hollow 

sphere). This consists o f an outer layer o f cells called the Trophoblast (which 

will surround the em bryo and foetus and give it nutrition and secrete 

horm ones i.e. form  the placenta) an inner cell mass (The inner cell mass will 

g ive rise to  em bryo and foetus) and a central fluid filled cavity (which w ill give 

the am niotic cavity). Seven days after ovulation (i.e. day 21 o f Menstrual 

cycle), im plantation (burying o f the blastocyst into endom etria l layer) o f the 

B lastocyst into endom etrium  begins, started by proteolytic enzym es from  the 

trophoblast cells. The endom etrium  then increases its vascularisation, blood 

supply and nutrients.
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Am pulla

The Placenta:

The Blastocyst then develops after a few weeks into the PLACENTA, in fact It 

is ftjily developed 5 weeks after implantation. It consists of 3 parts, i) a foetal 

part supplied by the outermost layer of trophoblast cells (CHORION), ii) 

Maternal part is the endometrium below chorion, and iii) finger like projections 

(chorionic villi) which extend from the chorion into the endometrium, these villi 

are a rich network of capillaries which are linked to the foetal and maternal 

circulations via ttie umbilical arteries and veins and the umbilical cord.

Embryo and Foetal Development:

In the first 2-3 weeks, the embryonic membranes develop from the inner cell 

mass, namely the Chorion which encloses the embryo, Amnion sac v^ich 

contains amniotic fluid, Yolk sac containing yolk and the Allantois ( a small 

outgrowth from which the umbilical cord will link to the placenta). During the 

3'^ week a 3 layered embryo approx. 2mm long can be distinguished and this

10
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undergoes G ASTRULATIO N (cell m igration and rearrangem ent) resulting in 

the d ifferentiation into body organs (organogenesis). The 3 layers are the 

Ectoderm  ( from  which the nervous system  and skin deve lops), the Endoderm  

( from  which the epithelia l lin ings o f the d igestive, respiratory and urinary 

system s deve lop) and lastly the Mesoderm  ( everyth ing else, bones, muscle, 

gonads, blood). By three and a half weeks a m iniature heart is pum ping blood. 

By 8 weeks the em bryo is 22mm long and 1g in w e igh t and all organ systems 

are recognizable. From weeks 9 to 40 it is regarded as a foetus and rapid 

grow/th o f body structures occur whilst it is attached to  the um bilica l cord and 

floating in the Am niotic cavity in am niotic flu id. The cavity and flu id, buffers 

m echanical d isturbances and tem perature variations. There  is exchange of 

m aterials between the maternal and foetal b loodstream s, and the maternal 

nutrition is crucial to  the growth o f the foetus. A lso a lcohol, sm oking, drugs 

can be detrim enta l. P rocedures such as u ltrasound scanning can be used to 

m onitor the foetus, w h ils t am niocentesis o r chorion ic villi sam pling can be 

used to  d iagnose the gender or diseases (e.g. Downs Syndrom e).

Hormonal changes during pregnancy:

Are produced by 3 tissues i) the trophoblast cells which surround the em bryo 

-  secrete C horion ic G onadotropin. This is s im ilar to  LH, it m ainta ins the 

corpus luteum  and also causes it to  secrete oestrogen and progesterone, its 

h ighest concentration is 60-80 days after last m enstrual period and the lowest 

a fter 90 days and then rem ains constant fo r the next 6 months, detection of 

th is in urine o r plasma is a positive test fo r pregnancy.

11
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ii) Corpus Luteum  -  secretes O estrogen and Progesterone. This secretion is 

m aintained fo r the initial 3 m onths by m aintenance o f the corpus luteum  by 

the horm one Chorionic gonadotropin. The oestrogen stim ulates growth o f the 

uterine m uscle. Progesterone inhibits uterine motility. The ir concentrations 

increase th roughout pregnancy, with the biggest increase after 3 m onths due 

to placenta.

iii) P lacenta- secretes oestrogen and Progesterone, also Human chorionic 

Thyrotropin {effective ly thyro id stim ulating horm one -T S H ), Human Placental 

Lactogen (hPL) and Inhibin. The placenta can m ake progesterone, but to 

m ake oestrogens needs Androgens (precursor o f oestrogen) to be supplied 

from  the feta! adrenal glands.

hPL is very sim ilar to  growth horm one and prolactin. It m obilises fats, 

stim ulates growth o f fetus, initiates breast developm ent, and stabilizes plasma 

glucose. TSH stim ulates m etabolism . Inhibin inhibits the anterio r pitu itary so 

tha t less FSH is produced and thus prevents fu rther fo llic le  developm ent. The 

high concentrations o f O estrogen and progesterone also inhib it GnRH, thus 

less FSH and LH and thus prevention o f fo llic le developm ent.

Effects o f pregnancy on the M other:

1, The m other’s anterior pitu itary enlarges and there is increased 

secretion o f corticotrophin, thyrotrophin and som atotrophin, resulting in 

increased thyroxine (increased m etabolism ) and aldosterone 

(increases flu id  retention) and cortisol (increases glucose m obilization).

2. Increase in size and vascularization o f breasts and uterus

12
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3. The uterus en largem ent pushes into abdom inal cavity and presses 

aga inst diaphragm , may cause backaches and breathing difficulties

4. Increase in placenta size (fu lly form ed by 16 w eeks) and am niotic fluid 

volum e. The placenta secretes Human chorion ic Thyrotropin which 

increases the m etabolism  of the m other and a lso Human placental 

Lactogen which causes m aturation o f the breasts fo r lactation and 

growth o f foetus due to  m other using less g lucose but more fa tty  acids, 

so tha t the g lucose is available for the foetus,

5. increased calcium  concentration in m other due to  parathyroid and 

vitam in D, to  be used fo r foetus bone developm ent.

6. Gut: nausea and morning sickness in firs t few  months, decreased 

m otility o f d igestive tract i.e. constipation, heartburn

7. Urinary system: more urine due to more foetal wastes and also uterus 

com pressing bladder

8. Respiratory: increase in respiratory frequency, vital capacity and 

decrease in residual volume, dyspnoea in late stages o f pregnancy

9. Card iovascu lar: increased blood volum e, due m ain ly to water. 

Increased blood pressure, heart rate and cardiac output by 20-40%. 

Varicose veins if uterus presses on pelvis.

Care During Pregnancy:

Antenata l care, the care a wom an receives throughout her pregnancy, is 

im portant in helping to  ensure that wom en and newborns survive pregnancy 

and childbirth. The trad itional approach to  antenatal care, which is based on 

European m odels developed in the early 1900s, assum es that more is better
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in care fo r pregnant wom en. Frequent routine visits are the norm , and women 

are c lassified by risk category to determ ine the ir chances o f com plications and 

the level o f care they need .

O bjectives o f ANC:

• P rom ote and maintain the physical, m ental and social well-being 

o f both the m other and baby by providing education on danger 

signals, nutrition, rest, s leep and personal hygiene PLUS the 

environm ent o f the pregnancy and birth; Keeping normal 

“normal"

• Detect and manage com plications, w hether m edical, surgical or 

obstetric: current problems, not predictions

• Develop biriih preparedness plan: who attends, where, 

com m unication/transportation, birth attendant, who 

accom panies, necessary item s {b lanket/tow els, clean plastic 

cover, clean razor blade, clean setting

• Develop com plication readiness plan: where, w ho accom panies, 

who stays with children, who m akes decis ions if primary 

decis ion-m aker not available, potentia l blood donor, finances, 

transportation, com munication.

• Help prepare the m other to  breastfeed successfully, experience 

normal puerperium , and take good care o f the child physically, 

psycholog ically and socially

Follow ing the W orld Health O rganization 's lead, the MNH Program  takes the 

view tha t every pregnant wom an is a t risk fo r com plications and that all

14
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wom en should therefore receive the sam e basic care and m onitoring for 

com plications. The Program does not recom m end relying on certain 

m easures and risk indicators that are routine in trad itional antenatal care 

(such as height, ankle edem a and fetal position before 36 weeks), because 

they have not been proven to  be effective in im proving pregnancy outcom es.

C ounseling and Health Promotion

Focused antenata l care visits should include tim e fo r providers and wom en to 

ta lk about im portant issues related to nutrition and health during pregnancy, 

including the follow ing;

• D anger signs o f com plications during pregnancy and labor: how 

to  recognize them , w hat to  do and w here to  get help

• Nutrition: the im portance o f good nutrition to the health o f the 

m other and baby; how to  get enough calories and essential 

nutrients fo r a healthy pregnancy; m icronutrient supplem ents; 

im portance o f iron intake

• R isks o f using tobacco, alcohol, m edications and local drugs

• Rest and avoidance o f heavy physical work

.  Fam ily planning: benefits o f child spacing to  m other and child:

options fo r fam ily planning services fo llow ing the baby's birth

.  Breastfeeding; health and practical benefits; exclusive

breastfeeding; im portance o f im m ediate breastfeeding after birth

.  HIV and o ther sexually transm itted d iseases: the use of

condom s fo r dual protection from  pregnancy and disease; other 

m easures fo r prevention; availab ility  and benefits o f testing; and

15
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Specific  issues re la ted  to  m o the r-to -ch ild  tra nsm iss io n  and living 

w ith  AIDS {a fte r a pos itive  te s t resu lt)

Birth Preparedness and Com plication Readiness

Focused antenata l care includes attention to  a w om an 's preparations for 

childbirth, such as getting the support she will need from  her provider, fam ily 

and com m unity, and m aking arrangem ents fo r her newborn. The skilled 

provider and the wom an should plan fo r the follow ing;

• A  skilled provider to  be at the birth

• The site fo r the birth and how to get there

• Items needed fo r the birth, w hether it w ill be a t hom e or in a 

healthcare facility

• M oney to  pay for the skilled a ttendant and any needed 

m edications

• Support a fter the birth, including som eone to  accom pany the 

wom an during the birth and som eone to  take  care o f her fam ily 

while  she is away

In addition, since 15 percent o f all pregnant wom en deve lop a life-threatening 

com plication and m ost o f these com plications cannot be predicted, every 

wom an and her fam ily  m ust be ready to  respond to  such a problem . Every 

wom an should have a plan fo r the following;
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• A  person designated to  make decis ions on her behalf, in case 

she is unable to make them

• A  way to  com m unicate with a source o f help (skilled attendant, 

facility, transportation)

• A  source o f em ergency funds

• Em ergency transportation

• B lood donors

Pregnancy & Nutrition:

Pregnancy is a period o f great physiological as well as psychological stress 

fo r the wom en. W om an has to maintain her health a t optim um  level to prepare 

fo r de livery and lactation and also to  provide good nutrition fo r the 

deve lopm ent o f the foetus. Adequate nutrition before and during pregnancy is 

very im portant fo r a long-term  health, A  wom an who has been well nourished 

before conception begins her pregnancy with reserves o f several nutrients so 

tha t the needs o f the grow ing foetus can be met w ithout affecting her health. 

Infants, who are well nourished in the wom b, have an enhanced chance of 

entering life in good health. Mother's d iet should produce adequate nutrients 

so that m aternal stores do not get depleted and produce suffic ient m ilk to 

nourish her child after birth.

If the m other is undernourished the baby is a t an increased risk o f being 

prem ature w ith low  birth weight and deve lopm ent irregularities. Intrauterine 

nutrition is h ighly im portant fo r the growth o f the central nervous system  and 

kidneys o f the foetus, which m ature during the la ter part o f pregnancy.
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In the first trimester the rate of growth of the foetus is slow and the mother is 

not able to take much food because of nausea and vomiting which are 

common during this period. It is during the next two trimesters that the foetus 

grows rapidly and therefore the nutritional needs for the formation of new 

tissues is increased. Therefore the diet of the pregnant women must provide 

the additional requirements. Apart from the increase in foetal tissue there is 

an increase in maternal tissues like mammary glands and tissues supporting 

the foetus like placenta.

Accretion of nutrients in a foetus takes place during last trimester of 

pregnancy. This has to be supplied by mother either from her diet or from her 

reserve. A term neonate will have adequate stores of iron, protein, vitamin C 

and other vitamins. If the diet is lacking in nutrients and there is no store of 

nutrients foetus will have intra uterine growth retardation.

A well balanced diet that is high in fibre, carbohydrates, proteins, vitamins, 

minerals and low In saturated fats will help a mother to stay fit and supply the 

foetus with all the essential nutrients for healthy development.

Im pact o f M aternal Nutrition Status during Pregnancy:

r  Maternal nutrition and maternal well being 

Maternal nutrition and pregnancy outcome 

Maternal nutrition and fetal growth 

r  Maternal nutrition and fetal development

Maternal nutrition and adult diseases of the infant

Nutrition and M aternal Well Being During Pregnancy
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Pregnancy m akes m ajor m etabolic dem ands on the m other. The newly 

pregnant m other enters a hyper m etabolic and anabolic state as com pared to 

her pre pregnancy condition. The normal pregnancy is characterized by a 

positive w e igh t gain that reflects an increase in uterine, placental and 

m am m ary tissue, am niotic flu id and fa t stores. Am ong the m ajor challenges is 

the need fo r the m other to increase her circulating blood volum e so as to 

provide the necessary perfusion o f the ever-grow ing placenta. The expansion 

o f blood volum e takes place prim arily in the second trim este r and early part o f 

the th ird trim ester and reaches its peak at 32 weeks gestation w ith an 

increase o f 45%  above the pre pregnancy volume^^. Additionally, the mother 

m ust also supp ly both the essentia l macro and m icronutrient dem ands o f the 

developing fe tus as well as meeting her own m etabolic requirem ents. Fetal 

grow th is peaking at 32-34 weeks gestation. At tim es the m acronutrient 

dem ands o f the fetus exceed the capacity o f the m other’s intake. In those 

situations the m other m ust rely to a degree on the energy stores (prim arily fat) 

that have been deposited in the second trimester.

The im portance o f the preconception period is c lear from  the Leningrad siege 

during W orld W ar II observation that there was a 600 gram  decrease in birth 

w e igh t when the m others conceived in an undernourished state and continued 

to  be undernourished throughout the pregnancy, as in Leningrad. W hen the 

m alnutrition was lim ited to the firs t trim ester there w as an increased incidence 

in early spontaneous abortions. Inadequate nutrition lim ited to  the second 

trim ester had re lative ly little effect on maternal health o r feta l grow th provided 

that there was adequate nutrition in the third trim ester. Third trim ester

19

Dhaka University Institutional Repository



m alnutrition how ever m anifested a 10% reduction in average birth weight 

(less than 300 gram ) and a 15% reduction in placental weight.^^

Pregnancy Requirement:

Energy:

During pregnancy, extra calories are needed due to  a w om an ’s increased 

basal m etabolic rate and h igher energy dem ands. Accord ing to  the Institute o f 

Nutrition & Food Science (INFS) an extra 150 kcal is recom m ended in the first 

trim este r and an extra 350 Kcal for the second & 3̂ *̂  trim ester.

Protein;

Protein requirem ents are increased during pregnancy due to  grow/th fo r body 

tissues, includ ing fo r the grow ing baby, the p lacenta, the increase in the 

m other's blood volum e and the am niotic fluid, and m aternal storage reserves 

fo r labor, de livery and lactation. Canadian recom m endations state that an 

extra 5g/day during the firs t trim ester, an extra 20g/day in the second 

trim este r and an extra 24g/day in the third trim este r are needed. A  to ta l o f 2 to 

3 servings a day is recom mended (one serving o f protein is 100 gm.). D ietary 

sources o f protein include; lean meats, poultry, turkey, fish, low fa t milk 

products, legum es, soy. eggs, seeds & nuts.

Other Essential Nutrients during Pregnancy

The other 3 nutrients that are essential to the health o f a m other and her 

grow ing baby are calcium , iron  and fo lic acid. These require special attention, 

because m ost wom en don ’t get enough through the ir norm al diet.
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It is needed fo r proper fe ta l skeleton and tooth bud form ation, as well as for 

m aternal calcium  m etabolism . D ietary sources o f calcium  include: m ilk & milk 

products, fortified soym ilk, canned sardines o r salm on with bones, sesam e 

seeds, a lm onds, soy beans, tofu, leafy greens and broccoli. V itam in D helps 

body to absorb calcium  therefore adequate am ount o f v itam in D also required 

during pregnancy. V itam in D is found in m ilk and m ilk products, eggs and
>•

sunlight. Calc ium  is found prim arily in m ilk products, a lthough the vegetable, 

broccoli, and canned fish are also good sources.

Iron

There is a high iron dem and during pregnancy, as extra iron is needed to 

m ake red blood cells that carry oxygen through m other's body and to  the 

-4- baby. If a pregnant does not have enough iron in her diet, her body will draw

on its own iron stores to supply it to  her baby. The result is feelings o f 

tiredness and low iron stores called iron defic iency anemia.

Dietary sources o f iron include: whole grain and iron enriched cereals, liver, 

red m eats, and dried fruits, dried peas and beans, dark green vegetables, 

dried fru its and nuts. To increase iron absorption from  plant based sources, 

' ' ' ea t them  w ith foods rich in vitam in C such as straw berries, orange ju ice,

peppers, cantaloupe, tom atoes, potatoes, cauliflow er and kale. A lso, coffee or 

tea consum ed right before, during or a fter a meal can reduce the am ount of 

iron your body absorbs from  plant based foods and should be avoided at 

these tim es.

C alcium
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Folic acid is essentia l fo r the process o f cell d ivision and the deve lopm ent of 

healthy tissues. Like iron, fo lic  acid can be found in m any foods, including leafy 

green vegetables, liver and eggs. S tudies show that fo lic acid can help prevent 

certain birth defects o f the brain and spine - called neural tube effects.

S tudies also suggest that fo lic acid reduces the risk o f spina bifida (open 

spine) and anencephaly {a lethal defect involving absence o f a m ajor portion o f 

the brain and skull), and related birth defects by about 50%,

Studies reveal that this dosage of fo lic acid reduces recurrences by m ore than 

70% in babies o f w/omen who have already had a child w ith a neural tube 

defect. D ietary sources o f fo lic acid include; liver, cooked legum es (kidney 

beans, chick peas, and lentils), sunflower seeds, nuts, dark leafy greens, 

asparagus, broccoli, cooked spinach, oranges, canta loupe and whole grains.

Essential Fatty Acids:

Pregnant wom en should consum e adequate am ounts o f essentia l fatty acids 

(EFAs), lino le ic acid and linolenic acid in the ir daily eating habits fo r proper 

feta l neural and visual developm ent. D ietary sources o f essentia l fa ts  include: 

fish oils, flax  seed, flaxseed oil, canola, soybeans and soy-based products 

(tofu, soy burgers), vegetables, nuts and seeds.

It is also im portant to  avoid excess vitam in A  during pregnancy because it may 

cause dam age to the em bryo. Foods containing large am ounts o f vitam in A 

include liver and should be eaten only on occasion.

Folic Acid
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A m oderate salt in take is im portant fo r pregnant wom en. Fluids also are 

essential, and the recom m ended daily intake o f six to  e ight g lasses can be met 

by drinking water, ju ice  or milk.

Pregnancy W eight Gain:

Gaining 1 0 -1 5  Kg on average during your pregnancy is norm al.

Fetes 3 kg

Placenta, amniotic fluid and membranes 1.8 kg

Matemal blood, tissue fluids, fat, etc 4.1 kg

Uterus 0.9 kg

Mammary glands 0.9 kg

Total 11 kg

Low Birth Weight:

Low b irthw eight has been defined by the W orld Health O rganization (World 

Health O rganization, International statistical c lassification o f d iseases and 

related health problem s, tenth revision, W orld Health O rganization. Geneva, 

1992.) as w e igh t a t birth o f less than 2,500 gram s (5.5 pounds). This practical 

cu t-o ff fo r in ternational com parison is based on epidem io log ica l observations 

that infants w eigh ing less than 2,500 g are approxim ate ly 20 tim es m ore likely 

to d ie than heavier babies.

A  baby’s low w e igh t at birth is e ither the result o f preterm  birth (before 37

48
weeks o f gestation) or o f restricted foetal (in trauterine) growth. Low 

birthweight is c lose ly associated w ith foetal and neonatal m ortality and
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m orbidity, inhibited growth and cognitive developm ent, and chronic diseases 

la ter in life.^^ M any factors affect the duration o f gestation and foetal growth, 

and thus, the b irthweight. They relate to the infant, the m other, or the physical 

environm ent and play an im portant role in determ in ing the b irthw eight and the 

fu tu re  health o f the infant.

More than 20 m illion infants worldwide, representing 15.5 per cent o f all births, 

are born w ith low  birthweight, 95,6 per cent o f them  in developing countries. 

The level o f low birthweight in developing countries (16.5 per cent) is more 

than double the level in developed regions (7 per cent). Half o f all low 

b irthweight babies are born in South-central Asia, w here m ore than a quarter 

(27 per cent) o f all infants weighs less than 2,500 g at birth.

One o f the m ajor challenges in measuring the incidence o f low  birthweight is 

the fact tha t m ore than ha lf o f infants in the developing world are not weighed. 

In the past, m ost estim ates o f low birthweight fo r deve lop ing countries were 

based on data com piled from  health facilities. However, these estim ates are 

biased fo r m ost developing countries because the m ajority o f new borns are 

not delivered in facilities, and those w ho are represent on ly a selected sample 

o f all births.

What are the causes of LBW?

Prem ature birth -  Infant born before term  or less than 37 w eeks gestation 

Intra-uterine growth retardation -  A condition where foeta! grovi/th has been 

constrained
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A  baby’s low  w e igh t a t birth is e ither the result o f preterm  birth (before 37 

weeks o f gestation) or due to restricted foeta i (in trauterine) growth. Low 

birthweight is closely associated with foeta l and neonatal m ortality and 

m orbidity, inhibited growth and cognitive developm ent, and chronic diseases 

la ter in life.

Many factors affect the duration o f gestation and foeta l grow th, and thus, the 

birthweight. They relate to the infant, the mother, o r the physical environm ent 

and play an im portant role in determ ining the birthweight and the fu tu re health 

o f the infant. B irthw eight is affected to a great extent by the m other's own 

foetal growth and her d iet from  birth to pregnancy, and thus, her body 

com position a t conception. M others in deprived socio-econom ic conditions 

frequently  have tow birthweight infants.

M any factors affect the duration o f gestation and o f foeta l grow th, and thus, 

the b irthweight. They relate to the infant, the m other o r the physical 

environm ent and play an im portant role in determ in ing the in fant's birthweight 

and fu tu re health"''^ For the same gestational age, girls weigh less than boys, 

firstborn in fants are lighter than subsequent infants, and tw ins weigh less 

than singletons;

■ B irthw eight is affected to  a great extent by the m other’s own foetal 

growth and her d iet from  birth to pregnancy, and thus, her body 

com position a t conception:
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W om en o f short stature, wom en living a t high a ltitudes, and young 

wom en have sm aller babies;

O nce pregnant, the m other's nutrition and diet, lifestyle (e.g., alcohol, 

tobacco o r drug abuse) and o ther exposures (e.g., malaria, HIV or 

syphilis), o r com plications such as hypertension can affect foetal 

growth and developm ent, as well as the duration o f pregnancy;

M others in deprived socio-econom ic conditions frequently  have low 

birthweight infants. In those settings, the in fant’s low  birthweight stems 

prim arily from  the m other’s poor nutrition and health ove r a long period 

o f tim e, including during pregnancy, the high prevalence o f specific and 

non-specific  infections, o r from  pregnancy com plications underpinned 

by poverty. Physically dem anding w ork during pregnancy also 

contribu tes to  poor foetal growth.

M aternal m alnutrition - including vitam in A, iron, fo lic  acid, zinc 

defic iencies.

High m aternal blood pressure.

M ultip le births.

Teenage pregnancy.

Inadequate rest and continued hard w ork during pregnancy.

Stress, anxiety and other psychological factors .

Sm oking during pregnancy and exposure to  second-hand smoke.
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r  Acute and chronic infection during pregnancy -  such as malaria, 

bacteria l vaginosis, etc.

C O N SEQ UENCES OF LOW  BIRTH W EIGHT:

LBW  infants are a t risk of:

^  A 40-fold g rea te r chance o f dying in the neonatal period.

A  50 percent g reater chance o f serious deve lopm ent problem s, e.g. 

learn ing disabilities and mental retardation.

IQ Point decrease o f 5-10 points.

^  Long term  d isabilities, including visual and hearing im pairm ents.

Illnesses associated w ith cardiovascular d isease and diabetes in later 

life.

^  P rem ature death,

F O E T A L  O R IG IN  O F  A D U L T  D IS E A S E S

Any stim ulus o r insult that occurs during the critica l period o f fetal 

deve lopm ent m ay cause a fetal response and adaptation that leads to long­

term  o r perm anent changes in the structure or function o f the body, a process

50som etim es referred to as program m ing M aternal nutrition m ay act as a 

fo recast fo r the fetus o f the nutritional environm ent it will encounter a fte r birth. 

The fetus responds and adapts to that forecast using a num ber o f strategies 

in order to m axim ize its chances o f postnatal survival. The im m ediate 

response to under nutrition is catabolic consum ption o f substrates to provide 

energy^^ (If under nutrition is prolonged, the fe tus changes its m etabolic rate
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and alters the production o f horm ones and the sensitiv ity o f tissues to them. 

For exam ple, a decrease in maternal food in take leads to  fall in the 

concentrations o f fetal insulin, the IGF-1 (insulin-like grow th factor-1) and 

glucose, causing reduced transfer o f am ino acids and g lucose across the

52placenta, u ltim ate ly reducing the rate o f fetal growth M etabolic program m ing 

is also thought to  occur, fo r exam ple the fetus prepares to  store nutrients as

53fa t in antic ipation o f poor postnatal nutrition Cell d ifferentiation is also

52thought to  a lter due to  a rise in Cortisol concentrations . Redistribution o f 

fetal blood flow  also occurs to  protect key organs, especia lly the brain, at the 

expense of o ther tissues such as muscle, kidneys and the endocrine 

pancreas.^'* The decreased requirem ent fo r substrates and the lowering o f 

m etabolic rate lead to slowing o f fetal growth and the birth o f an infant with 

lower birth weight, who did not reach its full growth potentia l. The ‘thrifty 

phenotype’ hypothesis proposed by Hales and Barker in 1992 aims to provide 

an explanation fo r the link between the fetal in tra-uterine environm ent and the 

susceptib ility to  chronic d iseases in la ter life^^. It proposes that if the 

malnourished fe tus is born into an environm ent o f poor postnatal nutrition and 

rem ains in such an environm ent throughout childhood and adulthood, the 

prenatal adaptations are beneficia l and the long-term  health is unaffected. 

However, problem s occur if a m alnourished fetus is born into an environm ent 

o f adequate o r over nutrition. Fetal adaptations perm anently a lter insulin and 

glucose m etabolism , thus increasing susceptib ility to  Type 2 d iabetes, obesity 

and the m etabolic syndrom e in adults. The ‘th rifty  phenotype ' hypothesis is 

w idely supported by studies in both human and anim al models^® Extending
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the th rifty  phenotype, G luckm an and Hanson^^ proposed the ‘predictive 

adaptive response ’ hypothesis. It postulates that the developing fetus 

assesses the plane o f nutrition it receives in utero, predicts the postnatal 

nutritional plane (low  o r high) that it will encounter and adapts to  the predicted 

environm ent in a w ay that would give it the best chance o f survival. If the diet 

in adu lthood diverges from  the predicted plane, d isease m anifests itself.

Figure. Described effects of altered fetal nutrition on growth and 
maturation of fetal organ systems and their links with adult disease.

Courtesy; The Royal Australian and New Zealand College of Obstetricians and 
Gynaecologists, 2006; 46: 4-14
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1 .4  H Y P O T H E S IS

The Birth W eight o f Newborn is Influenced by Nutrition Education and 

Com bination o f Nutrition Education and Food Supplem entation among 

M alnourished P regnant W om en

1 .5  O B J E C T IV E S  O F  T H E  S T U D Y  

General O bjective

To evaluate the effect o f nutrition education & nutrition education combined 

with food supplem entation on undernourished pregnant wom en in term  of 

pregnancy w e igh t gain and the birth weight o f the ir babies

Specific O bjectives

1. To m easure the weight gain o f undernourished (BMI <17) pregnant 

wom en throughout pregnancy starting from  5th month and the birth 

w e igh t o f the ir babies after were given nutrition Education

2. To m easure the w e igh t gain o f undernourished (BMI <17) pregnant 

wom en throughout pregnancy starting from  5th m onth and the birth 

w e igh t o f the ir babies after they have been given a com bination of 

nutrition education and food supplem entation.

3. T o  m easure the weight gain o f undernourished (BMI <17) pregnant 

wom en th roughout pregnancy starting from  5th m onth and the birth 

w e igh t o f the ir babies in the control group
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4. To com pare the pregnancy weight gain and birth w e igh t o f the babies 

in the three groups

5. To find w hether nutrition education alone or nutrition education 

com bined w ith food supplem entation is m ore effective to  increase total 

p regnancy w e igh t gain o f undernourished (BMI <17) pregnant women 

and birth w e igh t o f the ir babies. .

6. To recom m end appropriate strategy fo r better birth w e igh t o f the 

newborn and weight gain o f undernourished pregnant wom en through 

proper nutrition intervention by giving nutrition education and food 

supplem entation to undernourished pregnant w om en to be undertaken 

in s im ila r upazillas o f Bangladesh.
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1.6 KEY VARIABLES

1. Age

2. Religion

3. Education

4. O ccupation

5. Access to  Media

6. M onthly Fam ily Income

7. Types o f Fam ily

8. N um ber o f Fam ily M em bers

9. Duration o f M arriage

10. Num ber o f pregnancy

11. Num ber o f Children

12. Birth W eight o f Last Child

13. Assum ption o f B irth W eight o f Last Child

14. P regnancy Loss

15. Type o f Pregnancy Loss

16 .had MR o r not

17. W antedness o f current Pregnancy

18. Problem  during Current Pregnancy

19. P lace in tent to  deliver

20. W eight

21. Height

22. BMI

23. Anaem ia
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24. Jaundice

25. O edem a

26. No o f Total Food Supplem entation

27. W eight Gain during the to 2""  ̂ visit

28. W eight Gain during the 2^^ to  3'’̂ ' visit

29. W eight Gain during the 3"̂  ̂to 4"^ visit

30. W eight Gain during the 4"^ to 5"  ̂ visit

3 1 .Total Pregnancy W eight Gain

32. Hour passed a fte r Delivery

33. P lace o f Delivery

34. M ode o f Delivery

35. Person conducted Delivery

36. Sex o f the Baby

37 .A pga r Score

38. Congenita l Anom alies

39. Birth W e igh t o f the Baby
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1.7 OPERATiONAL DEFINITIONS

A ge  of th e  Respondent: Self m entioned age o f respondent

Religion: Religion tha t was observed by the respondent

Education Level o f Respondent: 1-16 actual yea r o f schooling studied by

the respondent

Education Level o f Respondent’s Husband: 1-16 actual year o f schooling 

studied by the respondent’s husband

O ccupation o f Respondent: Occupation o f the respondent tha t earns money 

or not

Occupation o f Respondent’s Husband: O ccupation o f the respondent’s 

husband that earns m oney o r not

Access to M edia; W hether respondent have any access to  m edia at hom e or 

not

M onthly Fam ily Incom e; Income o f the all earning fam ily  m em ber tha t spend 

fo r m aintenance o f fam ily.

Types o f Fam ily: Nuclear m eans fam ily consisted o f husband, w ife & their 

children; Jo int fam ily  means if two fam ilies i.e. if the respondent lives with 

fa ther in laws o r w ith m other in laws; extended fam ily  m eans if the respondent 

lives with fa ther/fa ther- in-law along w ith uncle/uncle-in-law .

Num ber o f Fam ily Mem bers: Num ber o f persons share sam e kitchen 

Duration o f M arriage: Duration o f m arriage in com plete yea r from  the tim e of 

m arriage till the date o f interview

Num ber o f  Pregnancy: Total num ber o f pregnancy by the respondent 

experienced including current one
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Num ber o f Children: Number of living children of respondent

Birth W eight o f Last Child: Birth weight of last child of respondent in

kilogram

A ssum ption o f Birth W eight o f Last Child: Assumption of size of last child 

at birth by the respondent

Pregnancy Loss: Spontaneous loss of pregnancy i.e. abortion, intrauterine 

and neonatal death excluding of menstrual regulation 

Type o f Pregnancy Loss: abortion means spontaneous abortion, intrauterine 

death means if the fetus dies inside uterus before delivery and neonatal death 

means death of baby within 1 month of delivery.

had MR or not; W hether the respondent had gone through menstrual 

regulation

W antedness o f Current Pregnancy: W hether the current pregnancy was 

wanted to respondent or not

Problem  during Current Pregnancy: Any pregnancy related health

problem that was encounter by the respondent during first inten/iew 

Place intend to  deliver: Place where the respondent was intending to deliver 

current pregnancy

W eight: Weight of the respondent in Kg measured by the researcher 

Height; Height of the respondent in meter measured by the researcher 

BMI: Calculated from height & weight by using formula weight in kg/height in 

meter^

Anaem ia: Clinically assessed by the researcher by observing lower 

conjunctiva
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Jaundice: Clin ically assessed by the researcher by observing co lor o f the 

sclera, skin & low er surface o f the tongue

Oedema: C lin ica lly assessed by the researcher by pitting o f the T ib ia l shin 

Time between two visits: Num ber o f days between tw o visits 

No of total nutrition education session: N um ber o f nutrition education 

session attended by the respondent that was provided by the researcher 

No of Total Food Supplementation taken; Total num ber o f day 

supplem entation taken by the respondent

Problem during Visit: Any health problem that was encounter by the 

respondent during each visit

Weight Gain during the 1®' to 2"'* visit: O btained by subtracting the weight 

o f the respondent taken during 1 vis it from  w e igh t m easured in 2'̂ '̂  visit 

Weight Gain during the 2"'* to 3'̂ '* visit: Obtained by subtracting the weight 

o f the respondent taken during 2'^  ̂v is it from  w eight m easured in 3'̂ '“ visit 

Weight Gain during the 3"'' to 4'^ visit: Obtained by subtracting the weight of 

the respondent taken during 3'’'’ visit from  weight m easured in 4 “  ̂visit 

Weight Gain during the 4 ‘'̂  to visit: O btained by subtracting the weight 

taken during 4"^ vis it from  weight m easured in 5'^ visit:

Total Pregnancy Weight Gain: Obtained by subtracting the w e igh t o f the 

respondent taken during vis it o r enrolm ent from  w e igh t m easured in S'*" & 

last visit.

Week of Delivery: N um ber o f weeks passed from  1 day o f last m enstruation 

to the tim e o f de livery
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Hour passed after Delivery: Hour passed from  tim e of de livery till 

m easurem ent o f birth w e igh t o f baby

Place o f Delivery: Places w here the respondents delivered the babies either 

in hom es o r in hospita ls which includes D istrict Hospital, Upazilla Hospital, 

M aternal & Child W elfa re  Centre (M CW C) and Fam ily W e lfa re  Centre (FW C) 

Mode of Delivery: W hether delivered by caesarean section or normal by 

vaginally

Person conducted Delivery

Sex o f the Baby; Biological sex o f the baby by observing external genitalia 

during postnatal visit

A pgar Score: Score given by the health personnel to  the neonate at birth 

accord ing to the A pgar Score during hospital delivery.

Crying after Delivery: W hether the baby cried or not a fte r birth which was 

stated by the m other

Congenital Anom alies: W hether the baby had any visib le congenital 

anom alies/ de form ity or not which was exam ined by the data collector.

Birth W eight o f the Baby: W eight o f the baby w ithout any clo thes taken by 

the data co llector w ith the help o f Seca Baby Scale w ith in 48 hours of 

delivery.
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1.8 LIMITATIONS OF THE STUDY

■i.

The study used the present food suppiem entation package o f NNP 

which was 600 Kcal/pregnant w om an/day fo r 5 days o f week & the 

researcher had no option regarding th is due to  lack o f fund.

FW As and CNPs (in case o f NNP upazilla) w ho were previously being 

given adequate training on anthropom etric m easurem ents were 

engaged in taking birth weight. However, there m ight be very little 

d ifferences in the ir obsen/ed birth weights. But in term s o f com parison 

between three groups the effect w as a lm ost nullified.

Though the researcher wanted to have equal num ber o f respondents 

from  each group, but the availability o f pregnant wom en w ith BMI<17 

determ ined the total num ber o f respondents from  each group i.e. NE, 

NE+FS & Control groups.
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LITERATURE REVIEW

2.1 ANTHROPOMETRIC MEASUREMENT & BIRTHWEIGHT

Allan A. Johnson, Enid M. Knight, Cecile H. Edwards, Lira Jean Oyem ade, 

O. Jackson Cole, O eida E. W estney, Lennox S. W estney, Haziel Laryea 

and S idney Jones^ in the ir study “Dietary Intakes, Anthropom etric  

M easurem ents and Pregnancy O utcom es” found that, underw eight prior to 

pregnancy and low pregnancy weight gains were found am ong 12.9% and 

44.4%  o f the subjects respectively. D ietary intakes were not s ignificantly 

corre lated with pregnancy outcom es. Maternal anthropom etric m easurem ents 

sign ificantly corre lated with pregnancy outcom es included delivery weight, 

pregnancy w e igh t gain, weekly weight gain, pre pregnancy weight, height, pre 

pregnancy body m ass index (P < 0.05). They conducted a prospective 

observational study on 322 urban A frican- Am erican W om en & concluded that 

anthropom etric m easurem ents were better nutritional predictors o f pregnancy 

outcom e than d ie ta ry  intake.

Karim  E, M ascie-Taylor in the ir study “The association between

birthw eight, sociodem ographic variables and m aternal anthropom etry in 

an urban sam ple from  Dhaka, Bangladesh.” was exam ined the relationship 

between birthweight, socio-dem ographic variab les and maternal 

anthropom etry in a sam ple from  an inner urban area o f Dhaka, Bangladesh.
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About 21%  o f babies were o f low birthweight (LBW ) using the W orld Health 

O rganization cut-o ff o f < 2500 g. LBW  was m ore com m on in younger {< 20 

years) and o lder (> 30 years) mothers, the low-incom e group and those with 

little o r no education. The mean birthweight o f the h igher-educated, higher- 

incom e group and male children were on average 290, 260 and 120 g. 

respectively, h igher than uneducated, lower-incom e groups and female 

children. The best cut-offs fo r detecting LBW  and norm al-w eight infants was 

m aternal w e igh t o f 50 kg (odds ratio = 4.6), m aternal arm  circum ference o f 23 

cm (odds ratio = 5.0) and body mass index o f 20.5 (odds ratio = 6.5). The 

sensitiv ity and specific ity were best fo r m aternal w e igh t (69%  and 68%, 

respectively). Logistic regression analyses show  that m others ' w e igh t a t term 

was the best sing le predictor o f LBW  (31% ), w hile  m aterna l w e igh t along with 

age, educational level and income group correctly predicted jus t over 35% of 

LBW . Regression analyses also confirm ed that m others' w e igh t at term  was 

the best p red icto r o f birthweight, w ith a corre lation coeffic ient o f 0.49.

2.2 PREGNANCY WEIGHT GAIN & BIRTH WEIGHT

A b ra m s  e t al studied weight gain by trim ester in othenwise healthy non- 

obese w om en and noted that fo r each kilo o f m aternal w e igh t gain in the 2nd 

trim este r the fe tus gained 33 gram s above the m ean, w h ile  a sim ilar weight 

gain in the 3^  ̂trim este r resulted in only a 17 gram w e igh t gain.

M able Everette^® in his study “ G e s ta tio n a l W e ig h t and  D ie ta ry  In take 

D u rin g  P re g n a n cy : P e rsp e c tive s  o f A fr ic a n  A m e ric a n  W o m e n ”  focused 

on the six partic ipants (including three teenagers) w ho delivered low birth
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w eigh t and/or preterm  babies and 13 participants aged S18 years (teenagers) 

who delivered normal weight babies. The aim  was to study the reasons for 

low birth w e igh t and infant m ortality am ong African A m ericans in Los Angeles, 

California, Data were collected during the years 1992-1995 . Data were 

analyzed utiliz ing qualita tive methodology. Four o f the partic ipants who 

delivered low b irth /w eight preterm  infants reported w e igh t related concerns 

during pregnancy. These included: weight loss and lack o f weight gain.

Nadine Nannan, Rosana Norm an, M ichael Hendricks, M uham m ad A

59Dhansay, Debbie Bradshaw  in the ir study titled “Estim ating the burden  

of d isease attributable to childhood and m aternal undernutrition in 

South Africa in 2 0 0 0 ” found that 3.5%  o f the burden from  LBW  was 

attributab le  to  m aternal underweight status.

Rode L, Hegaard HK, Kjaergaard H, M oller LF, Tabor A, O ttesen  

conducted a study titled “Association between m aternal w eig h t gain and 

birth w eig h t.” to investigate the association between m aternal w e igh t gain 

and birth w e igh t less than 3,000 g and ^  4,000 g in undenweight {body mass 

index less than 19.8 kg/m^, normal weight (BMI 19.8-26,0 kg/m^), overweight 

(BMI 26,1-29.0  kg/m^}, and obese (BMI greater than 29,0 kg/m^) wom en, with 

em phasis on the use o f the Am erican Institute o f M edicine (lOM ) 

recom m endations in Denmark. They analyzed data from  2,248 wom en with 

singleton, term  pregnancies. The relationship between w e igh t gain and risk of 

birth w e igh t less than 3,000 g and > 4,000 g was exam ined in the four BMI 

groups, and use o f lOM recom m endations was tested by logistic regression
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analyses. They found an inverse re lationship between m aternal weight gain 

and the proportion o f infants w ith a birth w e igh t less than 3,000 g. Birth weight 

£ 4 ,000 g increased w ith an increasing w e igh t gain in undenweight and 

norm al-weight wom en, but the association was less apparent in overweight 

and obese wom en.

1 ft
Shapiro C, Sutija VG. Bush J in M ethodist Hospital, Brooklyn, New York, 

USA. conducted a study on “Effect o f m aternal w eight gain on infant birth 

w e ig h t.”  to ascertain w hether increased w e igh t gain during pregnancy 

resulted in h igher birth w e igh t infants. A  database was constructed from  valid 

data o f a sam ple o f 159 healthy wom en between 19 to 37 years o f age. The 

inclusion criteria  were; m aternal age o f 19-37 years, term  gestations (37-42 

weeks), a baseline w e igh t obtained a t 0-15 w eek ’s gestation, and a final 

w e igh t obta ined w ith in 2 weeks o f delivery. They calcu la ted w e igh t gain by 

subtracting base line w e igh t from  the final weight. The study find ing was the 

wom en with low er firs t trim ester BMI {< 25) had infants o f low er birth weight 

than wom en o f h igher BMI (> 25). W om en w ith low er gain (< 35 lbs) delivered 

sm aller in fants than wom en with h igher gain (> 35 lbs). W om en o f h igher BMI 

and higher gain delivered the largest infants (F = 5,37; p = 0,0015}. 

Underweight wom en (BMI < 19) gained less w e igh t than wom en of normal 

weight (BMI 19-25), w ho gained the m ost weight. O bese wom en (BMI > 29) 

gained the least w e igh t (F = 6.26; p = 0.0005). The study results confirm ed 

that excessive m aternal weight gain in pregnancy (> 35 lbs), does result in 

h igher birth w e igh t infants.
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2.3 FOOD SUPPLEMENTATION & BIRTH WEIGHT

0 A
Kram er MS, Kakum a R found in the ir review  o f published reports, 

supplem ented by additional inform ation from  the tria lis t titled “Energy and 

protein intake in pregnancy” that, in five tria ls  {1134 wom en), nutritional 

advice to increase energy and protein intakes was successfu l in achieving 

increase energy & protein intake w ith pregnancy w e igh t gain, but no 

consistent benefit w as observed on pregnancy outcom es.

In 13 tria ls  {4665 wom en), balanced energy/prote in supplem entation was 

associated w ith m odest increases in maternal weight gain and in mean 

birthweight, and a substantia l reduction in risk o f sm all-for-gesta tional-age 

(SGA) birth. These effects did not appear g reater in undernourished women. 

No sign ificant effects were detected on preterm  birth, but sign ificantly reduced 

risks were observed fo r stillb irth and neonatal death.

E A M itchell, E Robinson, P M Clark, D M 0  Becroft, N G lavish, N S

62Pattison, J E Pryor, J M D Thom pson and C J W ild  conducted a Case- 

control study o f 844 cases {SGA) and 870 contro ls titled “Maternal 

nutritional risk factors fo r sm all fo r gestational age babies in a 

developed country: a case-control study” and the ir study suggests that 

sm all varia tions in m aternal d iets w ithin the normal range during pregnancy in 

developed countries are associated with d ifferences in birth weight.
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A. Lechtig A, Yarbrough C, Delgado H, M artorell R, Klein RE, Behar 

conducted the study “Effect of M oderate M aternal M alnutrition on the 

Placenta” to  determ ined the influence o f m oderate m aternal m alnutrition on 

the w e igh t and chem ical characteristics o f the p lacenta are discussed. In the 

firs t study, two groups o f pregnant wom en of high and low socioeconom ic 

status from  G uatem ala C ity were studied. The average placental w e igh t in the 

low socioeconom ic group was 15 per cent be low  tha t o f the high 

socioeconom ic group and there was a consistent association between the 

postpartum  m aternal weight and placental weight.

The hypothesis tha t the d ifference in placental w e igh t obsen/ed between the 

two groups w as prim arily due to maternal nutritional status w as tested in the 

second study by m eans o f nutritional in tervention in fou r rural villages in 

Guatem ala. Tw o o f the villages received a prote in-ca lorie  preparation while 

the o ther two received a calorie supplem ent. P lacental w e igh t was higher 

among wom en w ith high levels o f supplem ented ca lories during pregnancy, 

independently o f the type o f food supplem ent ingested. On the average, the 

groups w ith low  caloric supplem entation (sm aller than 20,000 calories) had 

placental w e igh t 11 per cent below those w ith high ca loric supplem entation 

(larger than or equal to 20,000 calories), in contrast to placental weight, the 

concentration o f placental chem ical com ponents studied w as not associated 

w ith ca loric supplem entation. It was concluded tha t m oderate protein-calorie 

m alnutrition during pregnancy leads to lower placental w e igh t w ithout 

sign ificantly changing the concentration o f the b iochem ical com ponents 

studied. The reduction o f placental we ight m ay be the m echanism  by which
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^ m aternal m alnutrition is associated with high prevalence o f low-birth-weight

babies in these populations.

Kaseb F, K im iagar M, G hafarpoor M, Valail N®'' in the ir study “Effect of 

traditional food supplem entation during pregnancy on m aternal w eight 

gain and birthw eight” explore the effects o f supp lem entary trad itional food 

on pregnant w om en in a clinical trial in Islam shahr, a suburban area 35 km 

southw est o f Tehran. The study com prised 53 healthy m others who were 

neither addicts nor on m edication and w ere free from  genetic disorders. The 

pregnant m others' health was evaluated by the ir w e igh t gain tha t o f lactating 

m others by breast m ilk adequacy, and that o f newborns by the ir we ight at 

birth. The experim enta l group received trad itional food {rice-m ilk porridge, 

lentils, pottage, cheese, yogurt, eggs, and m ilk w ith bread), supplying an extra 

400 kcal energy and 15 g protein from  the fourth m onth o f pregnancy until 

childbirth. All subjects were weighed monthly. To ascerta in  breast milk 

sufficiency, the duration o f exclusive breastfeeding and the growth trend of 

infants w ere surveyed. The study showed the w e igh t gain in the experim ental 

and control groups to be 11.0 ± 2.9 and 8.5 ± 3 kg respectively: the d ifference 

was 29.4%  and statistically sign ificant (p < 0.02), The confounding variables 

(energy and protein intake, age, height, BMI, age a t firs t pregnancy, parity, 

last pregnancy spacing, num ber o f children, num ber o f m iscarriages, duration 

of residence in the area, fam ily  size, education, housing, occupation o f the 

m other o r her husband) did not reveal any s ign ificant differences. Maternal 

weight gain was higher in the experim ental com pared to  the control group. 

Birth weights in experim ental and control groups w ere 3,33 ± 0.4 and 3,08 ±

0,3 kg, respectively. This d ifference, which am ounts to  8.1% , was statistically

. 4 .
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significant (p < 0.05). W hile the two groups o f new borns had equal 

breastfeeding duration, heights and weights o f new borns were significantly 

h igher in the experim enta l group. This was also confirm ed when com pared to 

the NCHS figures.

Piyush G upta, M ily Ray, Tarun Dua, Grta Radhakrishnan, Rajeev  

Kum ar, H. P. S. Sachdev.^® was conducted a double-b lind, random ized, 

p lacebo-contro lled trial in a tertia ry care hospital titled “M ultim lcronutrient 

Supplem entation fo r Undernourished Pregnant W om en and the Birth 

Size o f Their O ffspring” to evaluate the e ffect o f m ultim lcronutrient 

supplem entation fo r undernourished pregnant wom en on the birth size o f their 

offspring, incidence o f low-birth-weight infants (<2500 g), and early neonatal 

morbidity.

Tw o hundred pregnant wom en (of 13 465 approached) w ith a body mass 

index o f less than 18.5 and/or a hem oglobin level o f 7 to  9 g/dL were enrolled 

at 24 to 32 w eeks o f gestation. One hundred fo rty-s ix  neonates (73.0% ) were 

available fo r analysis o f birth size and 170 (85 .0% )fo r analysis o f m orb id ity in 

the 7 days a fte r delivery.

The m icronutrien t supplem entation group (n = 99) received a multi 

m icronutrient supp lem ent containing 29 vitam ins and m inerals once a day, 

from  enro llm ent until delivery (median duration, 58 days; in ter quartile range, 

37-77 days; com pliance, 87% ). The com parison group (n = 101) received 

placebo fo r 52 (15-66) days, w ith 85% com pliance. All subjects also received 

supplem ents o f iron (given in the form  o f ferrous sulfate, contain ing 60 mg of 

elem ental iron), 60 mg/d, and fo lic acid, 500 pg/d.
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Infants in the m icronutrient group were heavier by 98 g (95%  Cl, 16 to  213 g) 

and m easured 0.80 cm {95%  Cl, 0.03-1.57 cm ) longer and 0.20 cm (95%  C!, 

0 .04-0.36 cm) la rger in mid arm circum ference com pared with the placebo 

group. Incidence o f low  birth weight declined from  43.1%  to 16.2% w ith multi 

m icronutrient supplem entation a ( a 70% decrease; relative risk, 0.30; 95% Cl, 

0.13-0.71; P=.006), and that o f early neonatal m orb id ity declined from  28.0% 

to 14.8% (a 58% decrease; relative risk, 0.42; 95%  Cl, 0.19-0.94; P=.04). 

They concluded tha t com pared with iron and fo lic  acid supplem entation, the 

adm in istration o f multi m icronutrients to  undernourished pregnant wom en may 

reduce the incidence o f low birth weight and early neonatal morbidity.

Ferland S, O ’Brien was conducted a study on “M aternal Dietary

Intake and Pregnancy O utcom e” to  study the re lationship between 

m aternal d iet and infant anthropom etric m easurem ents in 56 wom en, aged 28 

± 5.1 years, w ith s ingleton pregnancies. The overall qua lity  o f the d iet (three 

24-hour recalls), including supplem entation, was evaluated a t 34 ± 1.3 weeks 

using a tota l m ean adequacy ratio (TM AR) o f 12 nutrients. Specific 

in terview ing techn iques were used to  m inim ize social desirab ility  bias. 

Anthropom etric m easurem ents o f both parents and m aternal lifestyle 

practices were also obtained. Infant weight, crown-heel length and head 

circum ference w ere m easured 14.6 ± 4.4 days after birth. S tepw ise multiple 

regression analysis revealed that maternal d iet qua lity  (TM AR) was 

sign ificantly related to infant weight (r = .039, P = .036) and crown-heel length 

(r = .071, P = .007). O ther significant predictors included gestational age,
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m aternal height, sex, sm oking and physical activity. M aternal d iet was 

positively associated with infant weight and crown-heel length.

1 ft
O rto la n o  SE, M ahm ud  Z, Iqba l K a b ir  AF, L e v in s o n  FJ In the ir study 

“ E ffe c t o f  ta rg e te d  fo o d  s u p p le m e n ta tio n  a n d  s e rv ic e s  in the 

B a n g la d e sh  In te g ra te d  N u tr it io n  P ro je c t on  w o m e n  and  th e ir  p re g n a n cy  

o u tc o m e s ”  m onitoring data from  the Bangladesh Integrated Nutrition Project 

and new data  co llected fo r th is purpose w ere analyzed to  assess the effects 

o f targeted project services, including supplem entation o f food, on 

m alnourished pregnant wom en (women with a body m ass index o f ^18.5  in 

early pregnancy). The data on 456 wom en--195 receiving food supplem ent 

and 261 not receiving supplem ent--were co llected from  17 upazilla (sub­

d istricts) in fou r d istricts o f Bangladesh. The assessm ent found that, despite 

lower econom ic status, the wom en with low  BMI receiving supplem entation of 

food and in tensified services were more likely to  have adequate pregnancy- 

related w e igh t gain than the more econom ically-advantaged wom en with 

h igher BMI. Prim i gravida receiving supplem entation w ere  also more likely to 

have adequate pregnancy-re lated weight gain than the better-off non­

supplem ented prim i gravidae (85.7%  vs. 51.9% , p = 0.044). The mean birth- 

w e igh ts o f in fants o f the supplem ented wom en w ith low BMI were com parable 

to those o f the better-off, non-supplem ented wom en.

A h ra r i M, H o u s e r RF, Y a ss in  S, M ogheez M, H u s s a in i Y, C ru m p  P, 

D a rm s ta d t G L. M arsh  D, L e v in s o n  FJ conducted a study on “ A  p o s itiv e
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deviance-based antenatal nutrition project im proves birth-w eight in 

U pper Egypt” . An antenata l project was p ilot-tested in A l-M in ia Governorate, 

U pper Egypt, during 2003-2004 in the target villages, wom en at-risk of 

delivering low -birth-w eight infants were enrolled in w eekly 'IM PRESS' 

(im proved pregnancy through education and supp lem entation) sessions with 

counselling and supplem enta l food. In total, 519 w om en (344 target, 175 

com parison) w ere enrolled in the third or fourth month o f pregnancy and were 

fo llowed through delivery. B irth-weights o f the target m others increased 2.2 

tim es m ore than birth-weights o f the com parison m others ove r baseline (mean 

increase: 0.58 vs. 0.26 g respectively, p<0.01). S im ilarly, the decrease in 

prevalence o f low  birth-weight from  baseline was greater in the ta rge t villages 

than in the com parison m others (% of decrease: 26.9 vs. 11.9 respectively, 

p<0 .01 ). The ta rge t a t-risk wom en were fa r more like ly than the ir counterparts 

to  report eating m ore food (54.9%  vs. 10.6%), m ore m eat (57.1%  vs. 4.2% ), 

more vegetab les (66.9%  vs. 5.3% ), increasing daytim e rest (64.1%  vs. 11.7%), 

and avoid ing second-hand sm oke (91.3% vs. 51.6% ) during pregnancy. The 

cost per 100 g o f im provem ent in b irth-weight w as US$ 3.98. The G overnm ent 

o f Egypt and partners are scaling up the e lem ents o f the project.

The study titled “Diet during Pregnancy in relation to M aternal W eight 

Gain and Birth S ize” conducted by Lagiou P, Tam im i RM, Mucci LA, 

Adam i HO, Hsieh CC, Trichopoulos D®® in U niversity hospital in Boston. 

USA. : A tota l o f 224 pregnant wom en com ing fo r the ir firs t routine prenatal 

v is it were fo llow ed through delivery. Pregnant w om en 's d ie ta ry  intake during
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the second trim este r was ascerta ined at the 27th w eek o f pregnancy through 

a food frequency questionnaire. Intake o f neither energy nor any o f the 

energy-generating nutrients was significantly associated w ith birth size. In 

contrast, m aternal w e igh t gain by the end o f the second trim ester o f 

p regnancy was sign ificantly associated w ith energy intake. They concluded 

that, a lthough m aternal weight gain is strongly associated w ith birth size, the 

indicated nutritional associations w ith weight gain are not reflected in sim ilar 

associa tions w ith b irth-size param eters.

2.4 NUTRITION EDUCATION & BIRTH WEIGHT

O rs te a d  C, A rrington D, K am ath  SK, O lso n  R, K o h rs  MB®®, w as conducted 

a retrospective study titled “ E ffic a c y  o f  P rena ta l N u tr it io n  C o u n se lin g : 

W e ig h t G ain , In fa n t B irth  W e ig h t, and  C o s t-e ffe c tiv e n e s s ”  to evaluate the 

effect o f in tensive nutrition counseling on weight gain o f pregnant wom en and 

birth w e igh t o f the ir infants a t an outpatient clin ic by com paring one group o f 

86 wom en who attended on ly a nutrition class w ith another group o f 114 

wom en w ho attended the class plus m ultip le counseling sessions on 

appropria te w e igh t gain and nutrient intake. T he  wom en receiving the 

counseling on an average gained 2.5 kg more weight, had few er low-birth- 

w e igh t infants (4%  vs. 13%), and had infants w eigh ing 100 gm  more a t birth. 

That ind ica tes tha t intensive nutrition counseling results in a superior outcom e 

o f pregnancy. W hen the cost o f in tensive neonatal care fo r six infants was 

com pared w ith the cost o f nutrition counseling, a benefit-to -cost ratio o f 1:5 

was found.
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Sachdeva R, Mann SK®^ was conducted a study on “Im pact o f Nutrition  

Education and M edical Supervision on Pregnancy O utcom e.” The

authors therefore investigated the effect o f com bined nutrition education, 

m edical supervision, and nutrient supplem entation on the anthropom etry of 

rural pregnant wom en and the ir neonates. Sixty Punjabi wom en from  low and 

lower-m iddle incom e groups were selected fo r the study from  eight villages in 

Ludhiana district. There were th irty wom en in the experim enta l group and 

th irty controls. The average weights o f wom en in the experim enta l and control 

groups during the firs t trim ester w ere 48.4 kg and 46.5  kg, respectively. 

W om en in the control group received iron and fo la te  supplem ents as per 

governm ent practice, while subjects in the experim enta l group received 

regular supplem ents o f iron, fo lic acid, and calcium  in the form  o f Folifer and 

Calcium  Sandoz tablets from  the second trim ester onw ards. W om en in the 

experim enta l group also received a pam phlet on diet during pregnancy along 

w ith fou r individual and three group contacts during the second half o f 

pregnancy.

Body height, weight, m id-upper arm circum ference (M U A) and skin fold 

th ickness o f the subjects were recorded. W eight gained during pregnancy and 

post partum  weights w ere also recorded and body mass index was calculated. 

In addition, crown heel length (CHL), birth w e igh t (BW ), skin fo ld thickness, 

MUA, head c ircum ference (HC), Chest c ircum ference (CC) and ponderal 

index (PI) o f the neonates were recorded w ith in e ight hours o f the ir birth. The 

gain in w e igh t during pregnancy was 6.30 and 5.7 kg in E and C groups

51

Dhaka University Institutional Repository



.V

respectively. The study revealed that BW. CHL, skin fold th ickness and PI o f 

the new borns were sign ificantly (p < 0,01) h igher in E group. The m ean BW of 

new borns in E and C groups was 2700 g and 2300 g, respectively. W eight 

gained during pregnancy had significant (p < 0 .05) corre lation to MUA, BW 

and skin fo ld th ickness o f the newborn.

Kram er MS®® was conducted a study titled “Nutritional advice in 

pregnancy” to assess the effects o f advising pregnant wom en to increase 

the ir energy and protein intakes on those intakes, on gestational weight gain, 

and on the outcom e o f pregnancy. Data w ere extracted by the author from 

published reports, and supplem ented by additional in form ation from  trialists 

contacted by the author. Four tria ls involving 1108 wom en were included and 

found that advice to  increase energy and protein intakes seem s to  be 

successful in achieving those goals, but the increases are lower than those 

reported in tria ls  o f actual protein/energy supplem entation. The study revealed 

that nutritional advice appears effective in increasing pregnant wom en's 

energy and protein intakes, but the im plications fo r fetal, infant, o r maternal 

health cannot be judged from  the available trials. G iven the rather modest 

health benefits dem onstrated w ith actual prote in /energy however, the 

provision o f such advice is unlikely to  be o f m ajor im portance.

2.5 FACTORS OF LOW BIRTH WEIGHT & INFANT MORTALITY

69
Sohely Yasm in, David Osrin, Elizabeth Paul, & A nthony Costello, 

conducted a study on “Neonatal m ortality o f low -b irth -w eight infants in
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B angladesh” w here they prospectively fo llow  up a cohort o f neonates with 

tow birth w e igh t a fte r de livery in a hospital in Dhaka, Bangladesh, and 776 

were successfu lly  fo llowed up either at home or. in the event o f early death, in 

hospital & found that low  birth weight approxim ate ly doubles the Neonatal 

M ortality Rate.

o
A.K.M .A . Salam , F. Haseen, H.K.M. You and H. Torlesse conducted a 

survey titled “National Low B irth-w eight Survey o f Bangladesh, 2003- 

2004” on 4 ,414 pregnant adolescent girls & wom en in 107 random ly selected 

rural and urban clusters in Bangladesh & fo llowed up to delivery. The 

find ings o f the ir study were:

The mean b irth-weight o f infants was 2,632 (SD 433) g. The prevalence o f 

LBW  {<2,500 g) was 36% , and <1% o f infants w ere born with very low 

birthweight {<1,500 g). A t least 77% of the LBW  infants w ere growth-retarded, 

confirm ing that in trauterine growth retardation is the m ajor cause o f LBW  in 

Bangladesh. The prevalence o f LBW  was h igher in rural areas (37% ) than in 

urban areas {29%). O ther risk factors fo r LBW  included low socioeconom ic 

status, low  level o f parental education, young (<20 years) o r old {>35 years) 

m aternal age, prim igravidity, m ultigravidity, short stature, lack o f antenatal 

check-ups, and iron supplem entation during pregnancy, pre-term  delivery, 

and lack o f adequate rest during pregnancy.

Laura P Torres-Arreola, Patricia Constantino-C asas, Sergio Flores- 

Hernandez, Juan Pablo V illa-Barragan and Enrique Rend6n-M ac(as^° in 

the ir study titled “Socioeconom ic factors and low birth w eight in M exico”
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found tha t low  socioeconom ic level was the m ost im portant risk fac to r fo r LBW  

and was independent o f o ther factors, including those related to  reproduction 

and nutrition, sm oking, m orb idity during pregnancy, accessib ility  to  health 

services and prenatal care (OR 2,68; 95%  Cl 1.19, 6.03).

H irve  SS, G ana tra  B R ^ \ on the ir study “ D e te rm in a n ts  o f  lo w  b irth  w e ig h t: 

a c o m m u n ity  based  p ro s p e c tiv e  c o h o rt s tu d y ”  to  identifying and 

quantifying determ inants o f low birth weight (LBW ) by fo llow ing a com m unity 

based prospective cohort o f pregnant wom en in 45 villages in Pune district of 

India. In the 1922 live births born to  m others w ithout a chron ic illness, in 

whom  birth w e igh t w as available w ith in 24 hours, the cum ula tive  incidence of 

LBW  (< 2500 g) was 29% . The unadjusted relative risks fo r LBW  were 

sign ificantly h igher fo r lower socio-econom ic status (RR = 1.71), maternal age 

less than 20 years (RR = 1.27), prim i parity (RR = 1.32), last pregnancy 

interval less than 6 m onths (RR = 1.48), non-pregnant w e igh t less than 40 kg 

(RR = 1.3), he ight be low  145 cm (RR = 1.51), hem oglobin less than 9 g/dl 

(RR = 1.53) and third trim ester bleeding (RR = 1.87). M ultivariate logistic 

regression analysis showed that the adjusted odds ratio fo r LBW  decreased 

with increasing gestational duration, non-pregnant weight, parity and rising 

education level o f the m other. Socio-econom ic status, non-pregnant weight, 

m aternal height, and severe anem ia in pregnancy had substantia l attributable 

risk per cent fo r LBW  (41.4%, 22.9% , 29.5%  and 34.5% , respectively). The 

find ings suggest that selectively targeted in terventions such as improving 

m aternal education and nutrition, specifically anem ia, w ider availab ility  o f 

contraception to  de lay the first pregnancy and to increase pregnancy intervals
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m ay help in identifying and ensuring adequate care fo r those wom en at 

greatest risk o f LBW.

G. M. M o n a w a r H osa in , N ilesh  C h a tte rjee , A fro z a  B egum  a n d  S ubas

72
C h and ra  Saha in the ir study "F a c to rs  A s s o c ia te d  w ith  Lo w  B ir th w e ig h t 

in  R ura l B a n g la d e s h ”  exam ined factors associated w ith low  birthweight 

(LBW ) in rural Bangladesh. They enrolled 350 wom en in early firs t trim ester & 

fo llowed fo r duration o f pregnancy and data gathered on m aternal factors such 

as social, dem ographic, anthropom etric, b iochem ical m easures and newborn's 

birth w e igh t w ith in  48  hours o f birth. A lm ost a quarte r o f babies (24% ) were 

born w ith LBW  and mean birth weight was 2961 g. S tudy found associations 

between LBW  and m other's age, parity, w e igh t and hem oglobin level at 

booking, w e igh t gain and health problem s during pregnancy, tobacco 

consum ption, and gestational age by b ivariate analysis. But no such 

association was seen in the ir study fo r birth spacing, m other's height, 

econom ic status, educational level, body m ass index, mid upper arm 

c ircum ference and num ber o f ANC visits. M ultivariab le analysis revealed 

gestational age, hem oglobin levels a t firs t v is it and w e igh t gain during 

pregnancy as s ign ificant predictors o f LBW  in th is  rural setting.

N a ha r N, A fro za  S, H o ssa in  M. was conducted a prospective study titled 

“ In c id e n c e  o f  lo w  b ir th  w e ig h t in  th re e  s e le c te d  c o m m u n it ie s  o f 

B a n g la d e s h ”  in urban affluent, slum and rural com m unities o f Bangladesh 

during Feb '94 to  Feb '95. From each com m unity, 250 pregnant m others were 

recruited in the study and at the end tota l 660 live births were studied to 

determ ine the incidence and risk factors o f low  birth weight. Incidence o f low
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birth w e igh t was highest in urban slum (36.8% ) fo llow ed by rural area (20.9% ) 

and lowest in urban a ffluent com m unity (18.3% ). The area o f residence had a 

sign ificant in fluence on birth weight suggesting tha t environm enta l stress had 

detrim ental effect on birth weight. Age, weight and height o f m others were 

also risk fac to r fo r low  birth weight o f the ir babies. M others o f less than 20 

years and m ore than 35 years, weighing less than 40 kg and having height 

less than 140 cm had the h igher risk o f giving birth to  low birth w e igh t babies. 

Incidence o f low  birth w e igh t was highest (73.2% ) am ong the prim i gravidae 

m others and 36.8%  am ong the m others who had no antenata l check-up, but it 

was 15.9%  am ong those who had check-up more than 7 tim es. The 

distribution o f low birth w e igh t babies was h igher (48.2% ) am ong the m others 

who had never gone to  school.
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Methods & Materials

3.1 Study Design:

C om m unity based Intervention Study.

3.2 Place & Population:

Rupganj Upazilla (Nutrition Education Ger.) o f Narayangonj District, 

Narshingdi sadar upazilla (Nutrition Education + Food Supplem entation Gr) o f 

Narsingdi D istrict & Dhamrai upazilla (Control G r) o f Dhaka District. All 

undernourished (BM I<17) pregnant wom en o f study/contro l areas were 

included in this research work.

3.3 Period of Study:

Data collection period was April 2008 to Septem ber 2008

3.4 Sample Size:

All undernourished (BM l <17) Pregnant W om en with specific inclusion criteria 

w ho were ava ilab le  at the data collection. Total 139 (Nutrition Education Gr. 

55, Nutrition Education + Food Supplem entation G r 40, Contro l 44) after drop 

out in all groups.

3.5 Inclusion Criteria:

Pregnant wom en in 5th month o f Pregnancy
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^  B M I< 1 7

Free from  system ic d isease like hypertension, d iabetes, kidney 

d iseases etc

W illing to partic ipate in the study

3.6 Exclusion Criteria

^  Those w ho delivered before 37 weeks o f pregnancy 

r  Those w ho gave birth o f tw in babies 

r  Aborted cases

^  Severe illness leading to hospitalization

3.7 Study Parameters:

r- Socio-econom ic condition o f the pregnant wom en 

z' Nutrition Education 

Food supplem entation 

z' Anthropom etric m easurem ent o f pregnant wom en 

Birth weight o f the Newborn

3.8 Data Collection Tools

Preparation & Pre testing of Questionnaires & Checklist:

Standard questionnaire was developed in accordance w ith the study 

objectives to obtain re levant inform ation regarding socio-dem ographic 

variab les and o ther pregnancy related inform ation like problem  during current 

pregnancy & w here  they intend to deliver, A  checklis t was developed to
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co llect data on anthropom etric m easurem ent and pregnancy related problem 

like anaem ia, jaund ice  etc. These too ls w ere pre-tested in sim ilar setting 

o ther than study areas.

3.9 Selection of Study Areas

For nutrition education Dhamrai upazilla o f Dhaka D istrict, fo r nutrition 

education & food supplem entation a NNP upazilla which w as Narsingdi Sadar 

upazilla o f Narsingdi D istrict were purposively selected & fo r control Rupgonj 

upazilla o f Narayangonj D istrict was purposively selected.

3.10 Selection of Pregnant Women for Nutrition Education 

Pregnant wom en with BMI <17 were identified at the FW Cs o f Dhamrai 

upazilla  and those w ho had filled inclusion criteria w ere enrolled in the study. 

The subsequent fo llow  up visits w ere conducted a t the satellite clin ics in 

groups w here data w ere collected after providing nutrition education sessions. 

Post natal v is it fo r taking birth weight was m ade at the ir hom es w ith in 48 hrs 

o f delivery.

Total 5 nutrition education sessions were given in Bangla using sim ple & easy 

language, one in each month. Each session was consisting o f 5 top ics and 

flipchart, posters and som e models were used to  conduct the sessions.
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3.11 Nutrition Education Sessions

Session One; P rim ary Information about Food & Nutrition

Session Two; Nutrition, Care & C leaniiness during Pregnancy

Session Three: Food intake during Pregnancy & Foetal Developm ent 

Session Four: Food M isconceptions & Hom estead Food Production

Session Five; Breast Feeding & Imm unization

3.12 Selection of Pregnant Women for Food Supplementation

Narsingdi Sadar upazilla is a NNP intervention area. From their 

supp lem entation program  those wom en who were at the 5th m onth of 

pregnancy entered into food supplem entation program  were firs t identified 

from  the register and those who fulfilled inclusion criteria were included in the 

study. W om en under study were inten/iewed & exam ined by the researcher to 

co llect data accord ing to the questionnaire & checklis t and nutrition education 

were also given by the researcher. Only food supplem entations were provided 

by the NGO workers working on behalf o f NNP.

3.13 Food Supplementation

W om en w ere provided w ith 6 packets o f meal, each packet contained 

fo llow ing ingredients;

20 gm  crushed rice 

10 gm crushed lentil

5 gm  m olasses 

3 ml oil

this provides 153 Kcal
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W om an under study was given 600 Kcal o f supp lem entation every day of 

w/eek except Friday from  the enrolm ent in the study till delivery. Nutrition 

education sessions w ere conducted every month before fo llow  up 

exam ination-

3.14 Selection of Pregnant Women for Control

Pregnant wom en w ith BMI < 17 were identified at the d iffe rent FW Cs of 

Rupgonj upazilla  and those fu lfilled inclusion criteria  were enrolled in the 

study. W om en w ere  fo llow ed-up every month w ith out any intervention. Post 

natal v is it was carried out to  take birth weight a t the ir homes,

3.15 Collection of Anthropometric Data

W eight o f the pregnant wom en was taken by using bathroom  scale & height 

w ith w ooden height m easuring scale. BMI w as calculated from  this 

m easurem ent a t firs t visit. Later on only w e igh t w as m easured in every month

& weight o f the baby was taken w ith in 48 hours o f birth a t hom e vis it by using 

Seca baby scale.
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CHAPTER-IV: RESULTS

PART-A: Socioeconomic Conditions of tlie

Respondents

PART-B; Pregnancy Weight Gain of Respondents &

Birtli Weiglit of their Babies across the Three 

Groups

PART-C: Comparison of Pregnancy Weight Gain of

Respondents & Birth Weight of Their Babies 

across Three Groups
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RESULTS

Data was analyzed on 139 pregnant wom en - 55 in Nutrition Education group, 

40 in Nutrition Education + Food Supplem entation group and 44 in Control 

group. SPSS 12 version was used to  analyze data. Variab les were tested 

according to  the study objectives. Results o f the study were described in three 

sections.

PART- A: SOCIOECONOMIC CONDITIONS OF THE 

RESPONDENTS

Table 1a. D istribution o f Respondents by Age Group
(n = 139)

Age G roup in Year Frequency Percentage
<20 21 15.1
20-25 82 58.9
26-30 24 17.3
31-35 7 5.1
> 35 5 3.6
Total 139 100.0

IVIean 23.70 years, SD ± 4.62 years

This tab le shows tha t among 139 respondents, about three-fifth  (58.9% ) o f 

respondents belong to  the age group o f 20-25 years. 15.1% respondents ' age 

was below  20 years and only 3.6%  respondents were above 35 years o f age. 

Mean age of the respondents was 22.73 years w ith SD o f ± 4 .24 years.

Tab le  2a. D istribution o f Respondents by Religion

Religion Frequency Percentage
Islam 122 87.8
H induism 17 12.2
Total 139 100.0
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M ost o f the respondents’ religion (89% ) was Islam and only few  (12.2% ) 

respondents’ religion was Hinduism.

Table 3a. D istribution o f Respondents by Education

Level o f Education Frequency Percentage
Illiterate 39 28.1
Can on ly sign 47 33.8
Non Formal 9 6.5
Class 1-XI 44 31.6
Total 139 100.0

More than one-fourth o f the respondents (28.1% ) were illiterate, m ore than 

one-third (33.8% ) can only sign, 6.5%  had non-form al education and about 

one-third o f the respondents (31.6% ) had schooling from  class I to  class XI.

Table 4a. D istribution o f Respondents by their H usbands’ Education
(n=139)

Level o f Education Frequency Percentage
Illiterate 21 15.1
Can only sign 47 33.8
Non Formal 12 8.6
Class l-X 55 39.7
Class XI- C lass XV 4 2.8
Total 139 100.0

More than one-tenth o f the respondents' husbands (15.1% ) were illiterate, 

more than one-th ird o f respondents’ husbands (33.8% ) can on ly sign, more 

than one-th ird o f the respondents’ husbands (39.7% ) had schooling from 

class I to class X  and only 2.8%  of the respondents’ husbands had schooling 

of C lass X I -  C lass XV.
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Table 5a. Distribution o f Respondents by Exposure to Medias
(Multiple Response n »139)

Types o f Media Frequency Percentage
None 82 59.0
Newspaper 2 1.4
Radio 4 2.8
TV 53 38.1
Magazine 0 0
Total 139 101.3

About three-fifth of the respondents (59.0%) did not have any access to the 

media at home. More than one-third (38.1%) of respondents had television & 

only 1.4% had newspapers at home.

Fig la . Bar Diagram is sliowing the Occupation o f Respondents

100 
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80 

7 o | r  
6 0 - r
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40 
30 

20 
10 
0

100

NE NE+FS Control

9S j-98-------------------

0 2

B  House W ife  

■  Agriculture 

□  Small Business

This bar diagram shows the occupation of the respondents. All Uie 

respondents in Nutrition Education (NE) group were housewives. Most of the
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respondents (95% & 98% respectively) in Nutrition Education + Food 

Supplementation (NE+ FS) and in Control group were housewives. Only 2%  

of respondents in Nutrition Education + Food Supplementation (NE+ FS) 

group and Control group were involved in small business.

Fig 2a. Bar Diagram showing the Occupation of Respondents’ 

Husbands

■  Service
■  Agriculture 

Small Business
□  Unemployed
■  Others

NE NE-i-FS Control

This bar diagram shows the occupations of the respondents’ husbands. The

occupation of 16% of the respondents’ hust^ands in Nutrition Education group,

12.5% in Nutrition Education + Food Supplementation group and 14% in

Cc^trol group was service. 42%  of the respondents' hu^ands in Nutrition

Education group, 25%  in Nutrition Education + Food Supplementation group

and 27%  In Control group were involved in agriculture related works.

Table 6a. Distribution of Respondents by their Monthly Family Income
(n=139)

Monthly Income In Taka Frequency Percentage
<3000 55 39.6
3000-7000 62 44.6
> 70 0 0 22 15.8
Total 139 100.0
Mean IK . 3761.87, SO 1 TK 1922.46
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About half of the respondents (44.6% ) had family incomes between TK. 3000  

and T K  7000, more than one-third of the respondents' family incomes were 

below TK. 3000 & the mean family income was TK. 3761.87 with SD of ±  TK  

1922.45.

Fig 3a. Pie Diagram Showing Types of Family Respondents were Living 
in

type ofbm ity
■  Nudear
■  Joint
□  Extended

Out of the 139 respondents, 62%  lived in nuclear families, 36%  lived in joint 

families and only 2%  lived extended families.
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Table 7a. D istribution o f Respondents by N um ber o f Fam ily
Mem bers

(n = 139)
No o f Fam ily M em ber Frequency Percentage

< 3 44 31.7
4-6 68 48,9
> 6 27 19.4
Total 139 100.0
M ean 4.86, SD ± 0.21

Table 7a shows tha t about half o f the respondents (48.9 .% ) had 4  to  6 fam ily 

m em bers and near about one-third (31.7% ) had less than 3 fam ily  members.

Table 8a. D istribution of Respondents by their Duration o f M arriage

Duration o f M arriage in Year Frequency Percentage
<5 63 45.4
5-10 59 42.4
>10 17 12.2
Total 139 100.0

O ut o f the 139 respondents, about half o f the respondents (45.5% ) had been 

m arried fo r less than 5 years. More than two-fifth o f the respondents (42.4% ) 

had been m arried fo r 5 to  10 years and only 12.2 percent o f the respondents 

had been m arried fo r more than 10 years.

Table 9a. D istribution o f Respondents by the Num ber o f Pregnancy
{n = 139)

No o f Pregnancy Frequency Percentage
1®' pregnancy 34 24.5
2'’° to  3'° pregnancy 82 59.0
4'^ to 5"  ̂ pregnancy 14 10.1

6"  ̂ to  8'" pregnancy 9 6.5

Total 55 100.0

Mean 2.53, S D ±  1.48
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About one-fourth of the respondents (24.5%) were in 1®* pregnancy i.e. primi. 

/UK>ut three-fifth of the respondents (59.0%) were in 2™* to 3"* pregnancy and 

more than one-tenth of the respondents (10.1%) were in 4*'’ to 5*̂  pregnancy 

and 6.5%  of respondents were in 6®’ to 8”’ pregnancy.

Table 10a. Distribution o f Respondents by the Number o f Children

No of Children Frequency Percentage
81 83.5

>2 16 16.5
Total 97 100.0

M ean1.28, S D ± 1 .2 7

Out of 139 respondents, 42 did not have any living children. Out of 97 

respondents, most of them (83.5%) had 1 to 2  children and 16.5% had more 

than 2 children.

Fig 4a. Pie diagram sliowing the place o f Delivery o f Last cliild

Placaof last 
delivery 

■  Home 
B  Hospital
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Out of 139 respondents, most (93% ) delivered their last child at home and few  

(7% ) delivered their last child at a  hospital.

Fig 5a. Pie Diagram Showing the Percentage of Choice Involved in 

Becoming Pregnant amongst the respondents

Is this pregnancy 
V\^nted to you?

■  Yes 

B  No

Out of 139 respondents, most of the respondents (76% ) said that the current 

pregnancy was wanted by them and rest of the respondents (24% ) said that it 

was unwanted.
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Out o f 139 respondents, m ost o f the respondents (76% ) said tha t the current 

pregnancy w as wanted by them  and rest o f the respondents (24% ) said that it 

was unwanted.

Table 11a. D istribution o f Respondents by the their W eight during 1®‘
Visit

(n = 139)

W t in Kg Frequency Percentage
30-34 16 11.5
35-39 101 72.7
>39 22 15.8
Total 139 100.0

Mean 37.29 Kg, SD ± 2 .5 0

M ost o f the respondents’ (72.7% ) weight at firs t v is it was between 35 to 29 kg 

and on ly 15.8 percent respondents’ we ight was above 39 kg.

Table 12a. D istribution o f the Respondents by the their Height
(n=139)

Height in M eter Frequency Percentage
< 1 .5 36 25.9
> 1 .5 103 74.1
Total 139 100.0

Mean 1.51 m, SD ± 0.04 m

M ost o f the respondents’ (74.1% ) heights were s  1.5 meter.

Table 13a. D istribution o f Respondents by Height and Birth W eight of
their Babies 

(n=139)

Birth W eight in 
kg

Height o f Respondents Total X2
& P Value< 1 .5 m > 1.5 m

< 2 .5 40 (48.8) 42 (51.2) 57 (100.0) 1.95 
P > 0 .0 5  
P= 0.16

> 2 .5 21 (36.8) 36 (63.2) 82 (100.0)
Total 61 (43.9) 78 (56.1) 139 (100,0)

Table 13 a shows that no statistical s ignificant association was found between 

height o f the m others with birth weight o f the ir babies.
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P A R T  - B: P re g n a n c y  W e ig h t  G a in  o f  R e s p o n d e n ts  &  B irth  

W e ig h t  o f  th e ir  B a b ie s  a c ro s s  th e  T h re e  G ro u p s

B.1 N u tr it io n  E d u c a tio n  G ro u p

Table 1b. D istribution o f Respondents In Nutrition Education Group  
by W eight Gain in eacli V is it during Pregnancy

(n=55)

W eight Gain  
In kg during  
Pregnancy

from  1®* visit 
till 2"'' visit

from2"® visit 
till visit

from  3̂ *̂  
visit till 4'*̂  
visit

from
visit till S**’ 
visit

< 2 36 (65.5) 36 (65.5) 37 (67.3) 33 (60.0)
> 2 19 (34.5) 19 (34 .5 ) 1 8 (3 2 .7 ) 22 (40.0)
Total 55 (100.0) 55 (100 .0 ) 5 5 (1 0 0 .0 ) 5 5 (10 0 .0 )

M ost o f the respondents {82.0% ) gained less than 2 kg o f w e igh t from  1 visit 

till 2"'* visit.

More than half o f the respondents (62.6% ) gained less than 2 kg o f weight 

from  2'^  ̂ v is it till v is it and more than one-third o f respondents (37.4% ) 

gained 2 kg o r more.

About half o f the respondents (49.7% ) gained less than 2 kg o f weight 

between the tim e o f the 3̂ '̂  and the 4 ’*̂ visit and m ore than two-fifth of 

respondents (40.3% ) gained weight 2 kg o r more.

Sixty percent o f the respondents (67.3% ) gained less than 2 kg o f weight 

between the tim e o f the 4'^ and 5‘  ̂v is it and about two-fifth  o f the respondents 

(40% ) gained w e igh t 2 kg o r more.
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Table 2b. D istribution o f Respondents in Nutrition Education Group  
by Total Pregnancy W eight Gain during Pregnancy

(n = 55}

W eight Gain in kg 
during Pregnancy

Frequency Percentage

< 7 30 54.5
> 7 25 45.5
Total 55 100.0

M ean 6.68 kg, S D ± 0 .7 7  kg

For m ore than half o f the respondents (54.5% ), the to ta l w e igh t gain during 

pregnancy was less than 7 l<g. About forty  six (45.5% ) respondents had 

weight gain o f 7 kg o r more.

Table 3b. D istribution o f Respondents in Nutrition Education Group  
by Birth W eight o f their Babies

(n = 55)

Birth W eight in kg Frequency Percentage
< 2 .5 25 45.5
> 2.5 30 54.5
Total 55 100.0

Mean 2.61 kg, S D ± 0 .2 9  kg

IVlore than half o f the respondents (54.5% ) delivered babies w ho weighed 2.5 

kg or less and 45.5  percent o f the respondents delivered babies w ho weighed 

above 2.5 kg.
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Table 4b. D istribution o f Respondents in Nutrition Education G roup by 
Their M onthly Fam ily Incom e & Total W eight Gain during  
Pregnancy

(n = 55}

Total W t 
gain in kg 
during  
Pregnancy

M onthly Incom e in Taka Total X2

& P

Value

< Tk. 3000 Tk. 3000 - 
7000

> Tk. 7000

< 7  Kg 18
(60.0% )

8 (26.7% ) 4 (13.3% ) 30
(100% )

3.648,
P > 0.05 
P = 0.161> 7  Kg 20

(80.0% )
2 (8.0%) 3 (12.0% ) 25

(100% )
Total 38

(69.1% )
10(18 .2% ) 7 (12.7% ) 55

(100% )

This tab le shows the distribution o f respondents by the ir m onthly fam ily 

income and tota l pregnancy weight gain. Three-fifth o f the respondents with 

m onthly incom e less than TK. 7000 had total pregnancy w e igh t gain less than 

7 kg. M ore than one-tenth (12.0% ) o f the respondents w ith m onthly income 

greater than TK. 7000 had total pregnancy w e igh t gain 7 kg greater than 7 kg. 

No statistical s ign ificant re lationship (P>0.05) was observed between m onthly 

fam ily incom e and total pregnancy weight gain o f pregnant wom en.

Table 5b. D istribution o f Respondents in Nutrition Education G roup by 
Total W eight Gain during Pregnancy & Birth W eight o f Babies

Birth W eight 
in kg

Total W eight gain during  
pregnancy

Total X2

& P  Value< 7 kq ^ 7 k f l
< 2 .5 17 (68.0% ) 8 (32.0% ) 25 (100% ) 3.346

P > 0 ,0 5
(0.067)

> 2 .5 13 (43 .3% ) 17(56 .7% ) 30 (100% )
Total 30 (54.5% ) 25 (45.5%) 5 5 (1 0 0 % )

This tab le shows the distribution o f respondents by tota l pregnancy weight 

gain and birth w e igh t o f the babies. About 68 percent o f respondents w ith total 

pregnancy w e igh t gain <7 kg delivered babies w ith birth w e igh t 2.5 kg o r less.
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More than ha lf o f the respondents (56.7% ) w ith to ta l pregnancy weight gain > 

7 kg delivered babies w ith birth weight greater than 2,5 kg. This relationship 

was not s tatistica lly sign ificant (P<0.05).

Table 6b. D istribution o f Respondents in Nutrition Education G roup by 
Their M onthly Fam ily Incom e & Birth W eight o f T heir Babies

(n=55)
Birth
W eight in 
kg

M onthly Incom e in Taka Total X2
& P Value< T k .  3000 Tk. 3000- 

7000
> T k .  7000

> 2 .5 K q 13 (52.0% ) 8 (32.2% ) 4 (16.0% ) 25 (100% ) 7.398,
P = 0,025* 
P > 0 ,0 5

> 2 .5  Kg 25 (83.3% ) 2 (6,7% ) 3 (1 0 .0 % ) 30 (100% )
Total 38 (69.1% ) 10 (18,2%) 7 (12,7% ) 55 (100% )

More than half o f the respondents (52.0% ) w ith m onth ly incom e less than TK. 

3000 delivered babies w ith birth weight 2.5 kg o r less. O ne-tenth (10.0% ) o f 

respondents w ith m onthly income greater than TK. 7000 delivered babies with 

birth w e igh t g reater than 2.5 kg The difference in m onthly incom e with birth 

weight was statistica lly significant.
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B .2  N u tr it io n  E d u c a tio n  +  F o o d  S u p p le m e n ta tio n  G ro u p

Table 7b. D istribution o f the Respondents in Nutrition Education + Food 
Supplem entation Group by W eight Gain in Each V isit during Pregnancy

{n = 40)

W eight Gain  
in kg during  
Pregnancy

from  1®' visit 
till 2"^ visit

from 2"'’ visit 
till 3"'' visit

from  3̂ '* 
visit till 
visit

from  4*'’ 
visit till s'*" 
visit

< 2 34 (85,0) 23 (57,5) 22 (55.0) 15 (38.5)
> 2 6 (1 5 .0 ) 17 (42.5) 18 (45.0) 24 (61,5)
Total 4 0 (1 0 0 .0 ) 40 (10 0 ,0 ) 40 (100.0) 39 (100.0)

M ost o f the respondents (85.0% ) gained less than 2 kg o f w e igh t between the 

tim e of the 1®‘ and the 2'^  ̂ visit.

About three-fifth o f the respondents (57,5% ) gained less than 2 kg o f weight 

between the tim e o f the 2^^ and the visit.

More than half o f the respondents (55,0% ) gained less than 2 kg o f weight 

between the tim e o f the 3̂ '̂  and the 4'^ vis it and about half o f respondents 

(45.0% ) gained 2 kg and above.

About two-fifth  o f the respondents (38.5% ) gained less than 2 kg o f weight 

between the tim e o f the 4 '’" and the 5'^ vis it and m ore than three-fifth o f the 

respondents (61.5% ) gained 2 kg and above.
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Table 8b. D istribution o f the Respondents in Nutrition Education + Food 
Supplem entation G roup by the Total W eight Gain during Pregnancy

(n = 40)
W eight Gain in Kg 
during Pregnancy

Frequency Percentage

< 7 18 45.0
> 7 22 55.0
Total 40 100.0

Mean 7.37 kg, SD ± 1 . 1 8  kg

For more than half o f the respondents (55.0% ), the total w e igh t gain during 

pregnancy was m ore than 7 kg. About forty five (45.0% ) respondents had 

weight gain less than 7 kg.

Table 9b. D istribution o f the Respondents in Nutrition Education +  Food 
Supplem entation Group by Birth W eight o f Th e ir Babies

(n=40)

Birth W eight in kq Frequency Percentage
< 2 .5 11 27.5
> 2 .5 29 72.5
Total 40 100.0

Mean 2.68 kg, SD ±  0.24 kg

About three-fourth o f the respondents (72.5% ) delivered babies who weighed 

more than 2 .5  kg and 27.5 percent o f the respondents delivered babies who 

weighed 2.5 kg o r less.
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Table 10b. D istribution o f Respondents in Nutrition Education + Food 
Supplem entation Group by Their M onthly Fam ily Incom e & Total W eight

Gain during Pregnancy  
(n=40)

Total W t 
gain in kg 
during  
Pregnancy

M onthly Incom e in Taka Total X2

& P 

Value

< T k .  3000 Tk. 3000- 
7000

> Tk. 7000

< 7  kg 5 (27.8% ) 8 (44.4% ) 5 (27.8% ) 18
(100% )

3.29,
P > 0.193

> 7  kg 11
(50.0% )

9 (40.9% ) 2 (9.1% ) 22
(100% )

Total 16 (40% ) 17 (42.5%) 7 (1 7 .5 % ) 40
(100% )

This tab le shows the distribution o f respondents by m onthly fam ily  incom e and 

tota l pregnancy w e igh t gain. More than one-fourth o f respondents (27.8% ) 

w ith m onth ly incom e less than TK. 3000 had tota l pregnancy weight gain less 

than 7 kg. About 9 percent (9.1%) o f respondents w ith m onthly incom e more 

than TK. 7000 had total pregnancy weight gain o f 7 kg o r g reater than 7 kg. 

No statistical s ign ificant re lationship (P>0.05) was observed between m onthly 

fam ily  incom e and total pregnancy weight gain o f pregnant wom en. .

Table 11b. D istribution o f Respondents in Nutrition Education + Food 
Supplem entation G roup by Total W eight Gain during Pregnancy & Birth

W eight o f Babies  
(n=40)

Birth W eight 
in kg

Total w eight gain during  
pregnancy

Total X2

& P  Value< 7 kq > 7  kg
< 2 .5 9 (81.8% ) 2 (18.2% ) 11 (100% ) 6.385 

P < 0.05 *> 2.5 9 (3 1 .0 % ) 20 (69.0% ) 29 (100% )
Total 18 (45.0% ) 22 (55.0% ) 40 (100% )

This tab le  shows the distribution o f respondents by to ta l pregnancy weight 

gain and birth w e igh t o f the babies. About 82 percent o f respondents with total
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pregnancy w e igh t gain <7 l<g delivered babies w ith birth w e igh t 2.5 kg o r less 

and 69 percent o f respondents w ith total pregnancy w e igh t gain > 7 kg 

delivered babies w ith the birth weight more than 2.5 kg. This re lationship was 

statistica lly s ign ificant (P<0.05).

Tab le  12b. D istribution o f Respondents in Education -i- Food  
Supplem entation Group by M onthly Fam ily Incom e & Birth W eight of

their Babies 
(n=40)

Birth  
W eight 
in kg

Mon thiv Incom e in Taka Total X2 
& P 

Value
< Tk. 3000 Tk. 3000- 

7000
> Tk. 7000

> 2 .5  kg 4 (36.4% ) 3 (27.3% ) 4 (36.4% ) 11 (100% ) 4,40 
P = 0.11 
P > 0.05

> 2 .5  kg 20 (69.0% ) 6 (20.7% ) 3 (10.3% ) 29 (100% )
Total 24 (60.0% ) 9 (22.5% ) 7 (17.5% ) 40 (100% )

More than one-th ird o f the respondents (36.4% ) w ith m onthly incom e less 

than TK. 3000 delivered babies w ith birth w e igh t o f 2.5 kg or less than 2.5 kg. 

About ten (10.3% ) percent o f respondents w ith m onthly incom e more than TK, 

7000 delivered babies w ith birth weight g reater than 2.5 kg. The difference in 

m onthly incom e w ith birth weight was not statistically significant.
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Table 15b. D istribution o f Respondents in Control G roup by the Birth
W eight o f their Babies

Birth W eight in kg Frequency Percentage
< 2 .5 21 47.7
> 2 .5 23 52.3
Total 44 100.0

M ean 2.58 kg, SD ±  0.26 kg

More than half o f the respondents (52.3% ) delivered babies who weighed

more than 2.5 kg and 47.7 percent o f the respondents delivered babies who

weighed 2.5 kg o r less. Mean birth weight was 2.58 kg ± 0.26 kg.

Table 16b. D istribution o f Respondents in Control G roup by Their 
M onthly Fam ily Incom e & Total W eight Gain during Pregnancy

(n = 44)

Total W t 
gain in kg 
during  
Pregnancy

Mon hiv Incom e in Taka Total X2

& P

Value

< T k .  3000 I k .  3000- 
7000

> I k .  7000

< 7 kg 14
(51.9% )

7 (25.9% ) 6 (22.2% ) 27
(100% )

0.973 
P >0.05 
(0 .6 1 5 )^ 7  kg 9

(52.9% )
6 (35.3%) 2 (11.8% ) 17

(100% )
Total 23

(52.3% )
13 (29.5%) 8 (18.2% ) 44

(100% )

This tab le shows the distribution o f respondents by m onthly fam ily  incom e and 

total pregnancy w e igh t gain. More than half o f the respondents (51.9% ) with 

m onthly incom e less than TK. 3000 h%d total pregnancy weight gain less than

7 kg. About 12 percent (11.8% ) o f respondents w ith m onth ly incom e more 

than TK. 7000 had total pregnancy weight gain o f 7 kg o r g reater than 7 kg. 

No statistical s ign ificant re lationship (P>0.05) was observed between m onthly 

fam ily  incom e and total pregnancy weight gain o f pregnant w o m e n ..
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Table 17b. D istribution o f Respondents in Control G roup by Total W eight 
Gain during Pregnancy & Birth W eight o f Babies

(n=44)

Birth W eight 
in kg

Total W eight Gain during 
Pregnancy

Total X2

< 7 kg > 7 kg & P Value
< 2 .5 18 (85.7% ) 3 (14.3% ) 21 (100% ) 10.05
> 2 .5 9 (39.1% ) 14(60 .9% ) 23 (100% ) P < 0.05*
Total 27 (61.4% ) 17(38 .6% ) 44 (100% ) (0.002)

This tab le shows the distribution o f respondents by to ta l pregnancy weight 

gain and birth w e igh t o f the babies. M ost o f the respondents (85.7% ) w ith total 

pregnancy w e igh t gain <7 kg delivered babies w ith birth w e igh t 2.5 kg or less. 

More than three-fifth  o f respondents (60.9% ) w ith total pregnancy w e igh t gain 

o f 7 kg o r m ore delivered babies with birth weight g reater than 2.5 kg. This 

re lationship was statistica lly sign ificant (P<0.05).

Table 18b. D istribution o f Respondents in Control G roup by M onthly  
Fam ily Incom e and Birth W eight o f Their Babies

(n=44)

Birth
W eight in 
kg

Mon thly Incom e in Taka Total X2
& P

Value
< I k .  3000 Tk. 3000- 

7000
> Tk. 7000

< 2 .5  kg 13 (61.9% ) 4 (19.0% ) 4 (19.0% ) 21 (100% ) 2.275 
P = 0.321 
P > 0.05

> 2.5 kq 10 (43 .5% ) 9 (39.1% ) 4 (17.4% ) 23 (100% )
Total 23 (52.3% ) 13(29 .5% ) 8 (18.2% ) 44 (100% )

More than three-fifth o f the respondents (61.9% ) with m onth ly incom e less 

than TK. 3000 delivered babies w ith birth weight 2.5 kg o r less than 2.5 kg. 

About one-fifth o f the respondents (17.4% ) w ith m onth ly incom e m ore than TK. 

7000 delivered babies w ith birth weight g reater than 2.5 kg. The difference in 

m onthly incom e and birth weight was not statistically significant.
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PART -  C. COMPARISON ACROSS THE THREE GROUPS

Table 1c: D istribution o f Respondents by Age G roup

Age group Group
Nutrition

Education
Nutrition Education + 

Food Supplementation
Control

Total

< 20 yrs 11 (20.0) 3 (7 .5 ) 7 (15.9) 21 (15.1)

20 - 24 yrs 24 (43.6) 18 (45.0) 28 (63.6) 70 (50.4)

25 - 29 yrs 17 (30 .9 ) 10 (25.0) 5 (11.4) 32 (23.0)

S30 yrs 3 (5 .5 ) 9 (22.5) 4 (9.1) 16 (11.5)

Total 55 (100) 40 (100) 44 (100) 139 (100)

C h i-Square=15.0 d f =6 P=,020

This tab le shows the distribution o f respondents by age group. M ost o f the 

pregnant wom en in the three groups belonged to  the age group o f 20-24 

years. There  was statistical s ignificant (P<0.05) d iffe rence observed in age 

groups across the three groups.

Table 2c: Analysis of Variance {ANOVA} o f Age across 3 

Groups

R espondents Group N
Mean
age

SD F
Statistics

P value

Nutrition
Education

55 22.7 4.24

4.34 0.015
Nutrition
Education + Food 
supplem entation

40 25.4 5.26

Control 44 23.3 4.06

Total 139 23.7 4.62

AN O VA o f age groups o f respondents across the three groups was done and 

sign ificant d iffe rence (P<0.05) in age groups across the three groups of 

w om en was found.
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Table 3c: D istribution o f Respondents by Level o f Education of
Respondent

Level of 
Education

Group Total
Nutrition

Education
Nutrition Education +  

Food Suppiementation
Control

Illiterate 13 (23,6) 12 (30.0) 23 (52.3) 48 (34,5)
Can sign on ly 7 (1 2 .7 ) 20 (50.0) 20 (45.5) 47 (33.8)
Prim ary
education

19 (34.5) 8 (20.0) 1 (2.3) 28 (20.1)

Above 
prim ary level

16 (29,1) 0 (0 ) 0 (0 ) 16 (11,5)

Total 5 5 (1 0 0 ) 40 (100) 44 (100) 139 (100)

Chi-Square = 55.3 d f = 6 P<.001

Table 3c is show ing the distribution o f respondents by the level o f their 

education. About one-fourth (23.6% ) in the Nutrition Education group, about 

one-th ird (30.0% ) in the Nutrition Education + Food Supplem entation group 

and m ore than ha lf (52.3% ) o f the respondents in the Contro l group were 

illiterate. There  w as statistically significant d ifference (P<0.G5) observed in the 

levels o f education am ong all three groups.

Table 4c; D istribution o f Respondents by Level o f Education o f Husband

Level of 

Education

Group Total
Nutrition

Education
Nutrition Education + 

Food Supplementation
Control

Illiterate 16 (29,1) 10 (25.0) 7 (15.9) 33 (23.7)

Can sign on ly 6 (10,9) 15 (37.5) 26 (59.1) 47 (33.8)
Prim ary
education

21 (38.2) 11 (27.5) 9 (20,5) 41 (29.5)

Above 

prim ary level

12 (21,8) 4 (10.0) 2 (4.5) 18 (12,9)

Total 55 (100) 4 0 (1 0 0 ) 44 (100) 139 (100)

C h i-Square=27.5 d f = 6 P<,001
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This table ^ o w s  the distribution of respondents by the level of educatim  of 

their husbands. About one-third (29.1) women's husbands In Nutrition 

Education group, one-fourth (25.0) women’s husbands in Nutrition Education 

+  Food Supplementation group and 15.9%  women’s husbands in Control 

group were illiterate. More than one-fifth of the respondents’ (21.8% ) 

husbands in Nutrition Education group, one-tenth of ttie respondents’ 

husbands in Nutrition Education + Food Supplementation group and 4.5  %  

respondents’ husbands in Control group had above primary level of 

education. Difference in education levels across the three groups was 

statistically significant.

Figure 1c: Distribution of the Respondents by Exposure to Mass 
Media
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"Riis bar d ig ra m  shows the distribution of respondents by access to media at 

their home. More than one-third of Uie respondents in Nutrition Education
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group, one-fourth of the respondents in Nutrition Education + Food 

Supplementation group and one-fifth of the respondents in Control group did 

not have any access to media at their homes. Only 2%  of the respondents in 

the Nutrition Education group had access to newspapers at their homes, 

respondents from the other two groups did not have any access to 

newspapers at their home. One-fifth (20% ) to more than one-fourth (29% ) 

respondents in all three groups had access to television at their homes.

Figure 2c: Distribution of Respondents by Type of Family
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This bar diagram shows the distribution of respondents by type of family. 

More than half of the respondents (66.4% ) in Nutrition Education group, more 

than three fifth (62.5% ) in Nutrition Education + Food Supplementation group 

and more than two-third (68.2% ) of respondents in Control group lived in
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nuclear fam ilies. About one-third to more than one-th ird {32%  to 38% ) o f 

respondents in all three groups lived in jo in t fam ilies. O nly a few  in the 

Nutrition Education + Food Supplem entation group lived in extended fam ilies.

Table 5c: D istribution o f Respondents by Incom e G roup across Three

Incom e Group Group Total
Nutrition

Education
Nutrition Education + 

Food Supplementation
Control

< TK, 2500 18 (32.7) 11 (27.5) 12 (27,3) 41 (29.5)

TK. 2500-6000 29 (52,7) 22 (55.0) 24 (54,5) 75 (54.0)

> TK, 6000 8 (14.5) 7 (17 .5 ) 8 (18.2) 2 3 (1 6 .5 )

Total 5 5 (1 0 0 ) 40 (100) 44 (100) 139 (100)

Chi-Square=.57 d f = 4, P=.96

Table 5d shows the distribution o f respondents by incom e groups across the 

three groups. From th is tab le it is revealed that no statistical significant 

d iffe rence (P>0.05) was observed in income groups across the three groups 

o f pregnant wom en.

Table 6c: Analysis o f Variance (ANOVA) o f M onthly Incom e across Three 

Groups

Respondents Group N Mean
Income

SD F
Statistics

P value

Nutrition Education 55 3716.4 1909.6

0.03 0.98
Nutrition Education + 
Food Supplem entation

40 3787.5 1955.7

Control 44 3795.5 1951,5

Total 139 3761.9 1922,5

AN O V A o f m onth ly incom e across the three groups also did not find any 

statistical s ign ificant d ifference across the three groups.
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Tab e 7c; D istribution o f Respondents 3V Fam ily Size

Fam ily size Group Total
Nutrition

Education
Nutrition Education + 

Food Supplementation
Control

< 5 persons 33 (60.0) 15 (37 .5 ) 25 (56.8) 73 (52.5)

5 - 6 persons 13 (23.6) 11 (27.5) 15 (34.1) 39 (28.1)

> 6 persons 9 (16.4) 14 (35 .0 ) 4 (9.1) 27 (19.4)

Total 5 5 (1 0 0 ) 40 (100) 44 (100) 139 (100)

Chi-Square=11.1, d f= 4 , P=.025

Three-fifth o f respondents (60.0% ) in Nutrition Education group, about three- 

fifth o f respondents (56.8% ) in Control group and m ore than one-third of 

respondents in Nutrition Education + Food Supplem entation had fam ily  size o f 

less than 5 persons. About one-fourth to  m ore than one-third o f respondents 

(23.6%  to  34.1% ) in three groups had fam ily m em bers between 5 and 6 

persons. The  d iffe rence in fam ily size observed across the th ree  groups was 

statistica lly s ign ificant (P<0.05).

Tab e 8c; D istribution o f Respondents by Sex o f the E aby

Sex o f the Group Total

Baby
Nutrition

Education
Nutrition Education + 

Food Supplementation
Control

Boy 24 (43.6) 27 (67.5) 18 (40.9) 69 (49,6)

Girl 31 (56.4) 13 (32.5) 26 (59.1) 70 (50.4)

Total 55 (100) 4 0 (1 0 0 ) 44 (100) 139 (100)

Chi-Square=7.2, df=2, P=.027

Above tab le  shows the distribution o f respondents by the sex o f the baby 

across the three groups. S ignificant d ifference (P< 0.05) o f sex o f the babies 

was observed across the three groups o f respondents.
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i-.

Fig. 3c: Comparison of Weight Gain during Pregnancy from Visit till
2̂  ̂Visit by Groups

G r o u p

Fig 3c is showing the box plot w^ich describes the weigtit gain of respondents 

from 1®* visit till 2™̂  visit across the three groups. Median of vk^eight gain of 

women from 1®* visit till 2' ^  visit was higher in Nutrition Education + Food 

Supplementation group and the Nutrition Education group than in the Control 

group.
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Fig. 4c: Comparison of Weight Gain during Pregnancy from 2*̂  Visit till
3rd Visit by Groups

3 .50-

0 .50-

C ontrof NE N E  & F S
G r o u p

Fig 4c is showing the box plot which describes the weight gain of respondents 

from 2"*̂  visit till 3^  visit across the three groups. Median of weight gain of 

women from 2"*^ visit till 3"* visit was higher in Nutrition Education + Food 

Supplementation group than the Nutrition Education group and the Control 

group.
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Fig. 5c: Comparison of Weight Gain during Pregnancy from 3”̂ Visit till
4 Visit by Groups

4.00-

0 . 00 -

Control N E & F S

G r o u p

Fig 5c is showing the box plot which describes the weight gain of respondents 

from 3"* visit till 4"' visit across the three groups. Median of weight gain of 

women from 3"* visit till 4®’ visit was higher in Nutrition Education + Food 

Supplementation group and control group than the women of Nutrition 

Education group.
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Fig. 6c: Comparison of Weight Gain during Pregnancy from 4^ Visit till
5 Visit by Groups

G r o u p

Fig 6c is showing the box plot which describes the weight gain of respondents 

from 3"* visit till 4”’ visit across the three groups. Median of weight gain of 

women from 3"* visit till 4*" visit was higher in Nutrition Education + Food 

Supplementation group and Control group than the women of Nutrition 

Education group.

Table 9c: Distribution of Respondents by Total Weight Gain
during Pregnancy

Total w eight 
gain during  
Pregnancy

Group Total
Nutrition

Education
Nutrition Education + 

Food Supplementation
Control

2 7 kg 30 (54.5) 18 (45 ,0 ) 27 (61.4) 75 (54.0)
< 7  kg 25  (45.5) 22 (55.0) 1 7 (3 8 .6 ) 64 (46.0)
Total 5 5 (1 0 0 ) 4 0 (1 0 0 ) 4 4 (1 0 0 ) 13 9 (1 0 0 )

Chi-Square=2.27, df =2, P= 0.32  

More than half of the respondents (54.5% ) in Nutrition Education group, about 

half of the respondents (45.0% ) in Nutrition Education *  Food
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Supplem entation group and more than three-fifth o f the respondents in 

Control group had total pregnancy weight gain 7 kg o r more. About half o f the 

respondents (45.5% ) in Nutrition Education group, m ore than ha lf o f the 

respondents (55.0% ) in Nutrition Education + Food Supplem entation group 

and m ore than one-third o f respondents (38.6% ) in Control group had total 

pregnancy w e igh t gain below 7 kg. This d ifference in total pregnancy weight 

gain across the three groups was not statistically s ign ificant (P> 0.05)

7-

Table 10c: Analysis o f Variance (ANOVA) o f Mean o f Total W eight Gain 
during Pregnancy across Three G roups

Respondents Group N Mean
W tGain SD F

Statistics P value

Nutrition Education 55 6.68 0.77

9.53 <0.01Nutrition Education + 
Food Supplementation 40 7.37 1.18

Control 44 6.55 0.80
Total 139 6.55 0.80

Analysis o f variance o f total pregnancy w e igh t gain shows statistically 

sign ificant d ifferences across the three groups.

Table 11c: Post Hoc Com parison o f M ean o f Total W eight Gain during  
Pregnancy am ong Three Groups

Groups
Mean

difference
SE P value

Control Vs. Nutrition Education 0.13 0.19 0.86
Control Vs. Nutrition Education + Food 
Supplementation 0.82 0.20 <0.01

Nutrition Education Vs. Nutrition 
Education Food Supplementation 0.69 0.19 <0.01

Post hoc exploration o f total pregnancy weight gain across the three groups 

shows tha t the d ifference in total pregnancy w e igh t gain across the three 

groups is due to Nutrition Education + Food Supplem entation group.
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Fig. 7c: Comparison of Median of Total Weight Gain during Pregnancy
by Groups

N E  & FS-
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4 4 6 9 0 3

This box plot supports the finding of the post hoc exploration of total 

p re g n ^ c y  weight gain across the three groups. Median value of total 

pregnancy weight gain in Nutrition Education^ Food Supplementation group is 

higher than the other two groups.
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■L Table 12c: Logistic Regression Analysis o f Total W eight Gain Adjusted  
fo r Possible Confounders Considered

Group

B S.E. Wald P
Value

Odds
Ratio

Lower
95%
C.l.

Upper
95%
CJ.

2.80 0.25
Group (Nutrition 
Education) -0.06 0.69 0.01 0.93 0.94 0.24 3.63
Group Nutrition Education 
+ Food Supplementation 0.93 0.66 1.97 0.16 2.54 0.69 9.35
Age group 1.81 0.61
Age group (20 -  24 Yrs) 0.27 0.62 0.19 0.66 1.31 0.39 4.45
Age group (25-29 y r ^ 0.88 0.18 0.67 1.45 0.26 8.08
Age group (>30 yrs) -1.19 1.38 0.74 0.39 0.31 0.02 4.58
Incom e Level 4.79 0.09
Incom e Level (2500 -  
6000 Tk/m o)

0.23 0.50 0.21 0.64 1.26 0.47
3.35

Incom e Level (>6000 
Tk/m o)

-1.44 0.79 3.38 0.07 0.24 0.05
1.10

Fam ily Type 0.12 0.94
Fam ily type (Joint) -0.24 0,85 0.08 0.78 0.79 0.15 4.15
Fam ily type (Extended) -0.56 1.81 0.10 0.76 0.57 0.02 19.72
Fam ily size 1.51 0.47

Fam ily size(5-6 Person) -0.27 0.85 0.10 0.75 0.76 0.14 4.03
Fam ily size(> 6 person) 0,59 0.91 0.43 0.51 1.81 0.30 10.75
O rder o f Pregnancy 5.07 0.17
O rder o f Pregnancy (2'̂ '̂ 
-3^'')

-0.34 1.31 0.07 0.79 0.71 0.05
9.18

O rder o f Pregnancy (4“  ̂- -3.63 2.09 3.03 0,08 0.03 0.00
1.58

O rder o f Pregnancy ( 6‘" 
& above)

-3.67 2.43 2.27 0.13 0.03 0.00
3.01

Pregnancy loss (Yes) 0.30 0.77 0.15 0.69 1.36 0.30 6.18

Anaem ia 0.17 0.92

Anaem ia (M oderate) -0.25 0.83 0.09 0.77 0.78 0.15 4.01

Anaem ia (Severe) -0.63 1.68 0.14 0.71 0.53 0.02 14.25

Jaundice (Present) 0.69 0.78 0.77 0.38 1.98 0.43 9.19

Constant -2.20 1.97 1.24 0.26 0.11

Nagelkerke R Square = .298
Hosm er and Lem eshow  Chi-square = 6.254; P =0.619

The d iffe rence in total pregnancy weight gain across the three groups o f 

w om en was found not to  be statistically significant. Logistic regression
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analysis o f tota l pregnancy weight gain across the three groups was done 

after correcting possible confounding factors. No confounders found seemed 

to be significant.

Table 13c: Distribution o f Respondents by Birth W eight

Birth
Weight

Group Total

Nutrition
Education

Nutrition Education 
Food Supplementation

Control

< 2 ,5  kg 30 (54.5) 29 (72.5) 23 (52,3) 82 (59.0)

> 2.5 kg 25 (45.5) 11 (27,5) 21 (47,7) 57 (41.0)

Total 55 (100) 40 (100) 44 (100) 139 (100)

Chi-Square=4.3. df=2, P =0 .12

Table 13c shows the distribution o f respondents by birth w e igh t across the 

three groups. More than half o f the respondents (54.5% ) in Nutrition 

Education group, about three-fourth in Nutrition Education + Food 

Supplem entation group and more than ha lf o f the respondents (53.3% ) in 

Control gave birth to  babies with birth weight 2.5 kg o r less than 2.5 kg. About 

half o f the respondents (45.5%  & 47,7%  respective ly) in Nutrition Education 

and Control groups and about one-third o f respondents (27.5% ) in Nutrition 

Education + Food Supplem entation group gave birth to  babies w ith birth 

w e igh t g reater than 2.5 kg.
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Fig. 8c: Comparison of Median of Birtli Weight of Babies across
Groups

2 X X t-

Control

Fig 8c shows that the median value of birth weight of babies of women in the 

Nutrition Education -t- Food Supplementation group is greater than those of 

the other two groups.

Table 14c: Analysis of Variance (ANOVA) of Mean Birth Weight of babies
across Three Groups

Respondents Group N Mean 
Birth wt SD F

Statistics
P
value

Nutrition Education 55 2.61 0.29

1.47 0.23Nutrition Education + 
Food Supplementation 40 2.68 0.24

C o n ^ l 44 2.58 0.26
Total 139 2.62 0.27

Analysis of variance shows Uiat no ^gnificant difference vtras observed in 

birthweight of babies across the three groups.
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Table 15c: Logistic Regression Analysis o f Birth W eight Adjusted  
fo r Possible Confounders Considered

■i-

Group

B S.E. W ald P
Value

Odds
Ratio

Low er
95% C.I

Upper 
95%  C.l

4.41 0.11
G roup {Nutrition 
Education)

-0.42 0.65 0.42 0.52 0.65 0.18 -0.42

G roup (Nutrition 
Education + 
Supplem entation)

1.07 0.69 2.43 0.12 2.93 0.76 1.07

A ge group 3.58 0.31
Age group (20 - 24 
Yrs)

1.12 0.63 3.12 0.08 3.07 0.89 1.12

Age group (25-29 
yrs)

0.89 0.87 1.05 0.31 2.44 0.44 0,89

Aqe group (>30 yrs) 1.67 1.39 1.44 0.23 5.32 0.35 1.67

Incom e Level 0.42 0.81
Income Level (2500 
-  6000 Tk/m o)

0.14 0.51 0.07 0.79 1.15 0.43 0.14

Income Level 
(>6000 Tk/m o)

-0.31 0.73 0.18 0.67 0.73 0.17 -0.31

Fam ily Type 4.76 0.09
Fam ily type (Joint) -2.05 0.94 4.76 0.03 0.13 0.02 -2.05
Fam ily type 
(Extended)

-23.04 22828 <.000 1.00 <.001 0 -23.04

Fam ily size 1.93 0.38
Fam ily size(5-6 
Person)

1.18 0.90 1.71 0.19 3.25 0.56 1.18

Fam ily size(> 6 
person)

1.25 1.01 1.53 0.22 3.47 0.48 1.25

O rder of 
Pregnancy

1.34 0.72

O rder o f Pregnancy 
(2"=' -3rd)

-1.32 1.26 1.10 0.29 0.27 0.02 -1.32

O rder o f Pregnancy 
(4‘^ - 5 th )

-2.13 1.92 1.23 0.27 0.12 0.00 -2.13

O rder o f Pregnancy 
( 6'^ & above)

-2.26 2.26 1.00 0.32 0.10 0.00 -2.26

Pregnancy loss  
(Yes)

0.33 0.73 0.20 0.65 1.39 0.33 0.33

Anaem ia 2.71 0.26

Anaem ia (M oderate) 1.48 0.90 2.71 0.10 4.40 0.76 1.48

Anaem ia (Severe) 21.22 28394 <.000 0.99 <.000 0 21.22

Jaundice (Present) 0.47 0.81 0.33 0.56 1.59 0.33 0.47

Constant -1.97 1.89 1.09 0.30 0.14 -1.97

Nagelkerke R Square = .312 
Hosm er and Lem eshow  Chi-square = 5.653; P =0.686
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Logistic regression of birth weight of babies across the three groups was done 

after correcting possible confounding factors. It was found that the difference 

in birth weight was not statistically significant after controlling the possible 

confounding factors above.

Fig. 9c: C orrelation betw een Total Pregnancy W eight G ain  and Birth
Weight of Babies

T e t il w * lg h t ga in  (K g ) d u rin g  p regnancy

C orrelations betw een Total W eight G ain and Birth W eight o f  the  
Baby

Pearson Correlation coefficient (R) P Value (1-tailed)

463 <.001

Fig 9c Is showing the scattered plot diagram which displays the linear 

correlation between total pregnancy weight gain and birth weight of the babies. 

It concludes that the birth weight w ll increase with the increase of total 

pregnancy weight gain.
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5.1 DISCUSSION

A com m unity based intervention study was conducted am ong three groups 

(Nutrition Education Group, Nutrition Education + Food Supplem entation 

Group and Contro l G roup) o f 150 pregnant wom en w ith BM I<17 and free from 

system ic d iseases in three Upazillas w ith the aim  to determ ine the effects of 

Nutrition Education and Nutrition Education along w ith Food Supplem entation 

on them  in term s o f pregnancy weight gain and birth w e igh t o f babies. W om en 

in the Nutrition Education Group & Nutrition Education + Food 

Supplem entation group were given Nutrition Education sessions every month 

based on selective top ics till the deliveries o f babies till the deliveries o f 

babies. W om en in the Nutrition Education + Food Supplem entation Group 

were supplem ented by 600 Kcal/wom an/day fo r every day o f the week except 

fo r Friday in add ition to  the ir hom e meals by the Com m unity Nutrition 

Prom oters (C N F) from  the tim e of selection till delivery.

Finally a fte r the dropouts, results were obtained from  55 pregnant wom en in 

the Nutrition Education Group, 40 wom en from  the Nutrition Education + Food 

Supplem entation Group and 44 wom en from  the Control group.

Mean age o f the respondents was 23.70 ± 4.62 years, 28.1%  were illiterate, 

59.0%  did not have any access to media a t the ir hom es, m ost o f them  (98%- 

100% ) w ere housew ives. Mean fam ily incom e was Tk. 3761.87 ± Tk. 1922.46, 

m ost o f them  were lived in nuclear fam ily, about one-fourth (24.55) were primi,

99

Dhaka University Institutional Repository



No sign ificant relation was observed between BMI, Pre pregnancy weight of 

the m others w ith the birth w e igh t o f the ir babies. Th is  find ing was not sim ilar 

w ith the find ing o f A llan e t al®. They conducted a prospective observational 

study on 322 urban A frican- Am erican W om en and found that maternal 

anthropom etric m easurem ents significantly corre lated w ith pregnancy 

outcom es included delivery weight, pregnancy w e igh t gain, w eekly weight 

gain, pre pregnancy weight, height, pre pregnancy body m ass index (P < 

0.05). This d iss im ilarity  m ay be due to as the BMI o f all w om en was below 17 

therefore w e igh t and BMI o f the pregnant w om en in th is study was not that 

m uch varied. P resent study finding is sim ilar w ith the find ing o f Hosain G M M 

et al^^. They did not found any statistical s ign ificant association between 

height and BMI o f the m others with the birth w e igh t o f the ir babies.

In this study, s tatistica lly significant association was found between birth 

w e igh t and m onth ly fam ily  incom e o f the respondents. S im ila r find ings were 

observed by Karim  et al.^^ They found that m ean birth weight o f h igher income 

group is g reater than the lower incom e group. S im ilar finding also observed by 

A.K.M .A. Salam  et al®, Laura P e t al^®, H irve SS e t a\^' found tha t one o f the 

risk fac to r o f low  birth w e igh t w as low socio-econom ic condition.

They also found that low birth weight was m ore com m on in younger (< 20 

years) and o lde r (> 30 years) m others and those w ith little  o r no education. 

The ir study revealed tha t m ale children were on average 290, 260 and 120 g, 

respectively, h igher than uneducated, lower-incom e groups and female
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children. These find ings o f the ir study were not s im ilar w ith this study. Present 

study did not found any statistical re lationship w ith age, education o f the 

m others w ith birth weight o f the ir babies.

Present study revealed that pregnancy w e igh t gain has linear corre lation with 

the birth w e igh t o f babies (correlation coefficient o f 0.45). S im ila r finding was

observed by others^^'

Present study suggested that total pregnancy w e igh t gain is g reater (P<0.01) 

in wom en o f Nutrition Education + Food Supplem entation group than the other 

two groups (Nutrition Education & Control group). O rto lano e t af® in their 

study “E ffect o f targeted food supplem entation and sen/ices in the 

Bangladesh Integrated Nutrition Project on w om en and the ir pregnancy 

outcom es” found that, despite lower econom ic status, the wom en with low 

BMI receiving supplem entation o f food and intensified services w ere more 

likely to have adequate pregnancy-related w e igh t gain than the more 

econom ically-advantaged wom en with h igher BMI. K ram er MS and Kakuma 

in the ir review  o f published reports titled "Energy and protein intake in 

pregnancy” found that in 13 tria ls (4665 wom en), balanced energy/prote in 

supplem entation was associated w ith m odest increases in m aternal weight 

gain and in mean birthweight.

Ahrari M et al^° found in the ir study that, the m others w ho received food 

supplem entation and counselling during pregnancy delivered babies with 

birth-weights 2.2 tim es greater than the babies w hose m others did not
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received any food supplem entation or counselling (mean increase; 0.58 vs.

0.26 g respectively, p<0.01).

However, in present study, weight gain in the Nutrition Education Group is 

greater than Control G roup but did not show statistica lly s ign ificant d ifference 

from  the control {P>0.05). This finding d iffe r from  K ram er MS and Kakuma 

They found that, in five  tria ls (1134 wom en), nutritional advice to  increase 

energy and protein intakes was successful in achieving increase energy & 

protein intake w ith pregnancy weight gain. The present study finding also 

d iffers from  the finding o f Orstead C et al They found that the women 

receiving the counselling on an average gained 2.5 kg m ore weight, had few er 

low -b irth-w eight in fants (4% vs. 13%), and had in fants w eigh ing 100 gm more 

a t birth.

Mean birth w e igh t was greater among the babies delivered by the wom en of 

Nutrition Education + Food Supplem entation group and Nutrition Education 

group than the babies o f Control group o f wom en. Th is  d iffe rence was not 

statistically significant.

This finding is not sim ilar w ith findings o f E A  Mitchell.®^ and Ferland^^. They 

found that sm all varia tions in m aternal d iets w ith in the normal range during 

pregnancy in developed countries are associated w ith d ifferences in birth 

weight and m aternal d iet quality (TMAR) w as s ign ificantly  related to  infant 

weight (r = .039, P -  .036).
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5.2 Conclusion

M ost o f the  respondents (58.95) were 20 to 25 years o f age

More than one-fourth o f wom en (28.1% ) were illiterate

A lm ost all o f them  (98% -100% ) w ere housew ives, 59%  did not have 

any kind o f m edia a t the ir homes

M onth ly fam ily  incom e was ~Tk.3700

M ean fam ily  num ber was 5 to  6, about 55% to  65%  o f wom en were 

e ithe r prim i o r second gravida, and 55 % to 70% had on ly one child.

M onthly m ean weight gain was higher am ong Nutrition Education + 

Food Supplem entation group, but no s ign ificant w e igh t gain was 

observed am ong the Nutrition Education group than the Control group.

Total w e igh t gain o f pregnancy was s ign ificantly  h igher am ong Nutrition 

Education + Food Supplem entation group than the Contro l & Nutrition 

Education group, but com pare to Control it was h igher am ong Nutrition 

Education group.

A nalys is o f variance (ANOVA) suggests a  statistica lly significant 

d iffe rence in mean o f total pregnancy w e igh t gain across the three

groups (P<0.001).
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Post hoc exploration o f the association revealed h igher tota l pregnancy 

w e igh t ga in in Nutrition Education + Food Supplem entation group than 

o ther two groups (P<0.01).

r- M ean o f total we ight gain in pregnancy in Nutrition Education group is 

g reater than Control group but did not show  statistica lly significant 

d iffe rence from  the Control (P>0.05).

>  M ean birth weight was higher among Nutrition Education + Food 

Supplem entation group than the Control & Nutrition Education group, 

but com pare to Control it w as h igher am ong Nutrition Education group.

A  sign ificant linear relation is found between birth w e igh t o f the baby 

with m aternal weight gain (R=0.46; P<0.001).
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^  5.3 Recommandations

• G overnm ent should take Food Supplem entation program  on a larger 

scale as Food Supplem entation could increase the birth w e igh t & in 

turn could reduce the infant m ortality and m orb id ity w ith decrease the 

foetal orig in o f adult d iseases like high blood pressure, adult-onset 

d iabetes, coronary heart disease, and stroke,

• More em phasis should be given to  provide Nutrition Education to 

pregnant wom en during antenatal v is its both in static & satellite 

clinics.

•  W om en should come forward to engage them selves in small 

business to  help the ir husbands to  ensure food security  at household 

level.

• Health care providers should m otivate wom en during antenatal visits 

e ithe r to de liver at hospitals o r if at home, w ith the assistance of 

skilled birth attendants.

■>

•  Like h ighly nutritious biscuits given to selected school children, the 

governm ent may also consider giving nutrient dense Food 

Supplem entation to  all pregnant wom en who posses BMI < 17.
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i*£m» ĉ ')&J> JHisSa -
- •q':

CNd̂ l.̂ tg' - fei;
^k’sfesik) 

i  isu^. j j ik :  ^ u s i  I O'

....................................................  f^ ^ l l^ - l t ^  ( 4 !

_ ^ M g %  ( S '  l i f e  ( ^

^  iS4^ (8 
Kibkfe (<;

4  l i f e  & U ± J * U S i  I t

Mt'sk

Dhaka University Institutional Repository



OZl

MSLikkjkO
i  t . a - i & ' i d .  b ~ ) t >  t > i * a  i M | t >  l u i a i ! ^  I

( t . r f > g >  t e . 6 2 © )  U s l J a  ( - q  M l M i 5  J J s U i  I b

Ifijfc Sfei (f  ̂ b!»,tC' (Z) (8
iu.mt»3. fo

( t * 4  ^  /V fi2U» 6 a ®  l^fejEtla b 2 k lS i sfe2iJs l i2 i  I C>i:

UiO  U i(i;
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..... iî s> I >!:

^ (C

............................ k 2 M J s  s f e 2 J s 3  i K M 'E c t e N  I | ; 5 ^

lht»jErto I o-̂  

k ^ m s ^ ^ U M t e  s f e ^ J s c i k  a U i 5  I « ? 'n  

U f c ^ k  1 ! ^  4 1 1 0  I

tiUk ]g'l>fhht &I? -sUtetik Q jiJi I ?5':

Jk .

Dhaka University Institutional Repository



i l l

'kiSiO. ikia I Aii

....................................fe2 i IfcSog; ifej b o i l s '  sb2lte ^ I te ?  ^  I b-5

(■ft ^OiJfe«  4tiE SUAlba I

S il^  ( t  te^ik tellk (^ £k. i

.......................................................  ( E 2 A 3  k i i S i J J o k i i )  E & 5  £ l i 4 l * U £  I 8 ^

l il io  (>  132^3 ('v £j^aik I S'®

......................................... t e S m )  M lb tJ S L  ( H

aiu/ r>lilies (̂ ^
piykP (S'

t r ^  »lJs (-5 
0

LalCNmU-l̂  (^

It (8
m ia  {<.

k k I S  I 

iilket? fekB I 0-0

ilS k ......
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Uteik ^  atJiD i

t iU k  fc tr ^ b te jk  l b tf

' a l i k l k l t i i

X .

Dhaka University Institutional Repository



Annexure 1b

Nutr i t ion  educa t ion  and  food supplementa t ion  d u r in g  p regnancy  and
the i r  influences on bir th  weight  

Quest ionnaires

I am  seeking your consent for enrolm ent o f  your in the above m entioned study which will
include participation in N utrition Education Sessions in each m onth and taking
Supplem entation Food 6 days o f  a w eek according to N ational N utrition Program  (NNP) rule 
from  the enro lm ent into the study till delivery o f  your baby. I am also socking your 
perm ission to take birth w eight o f  your baby during hom e visit. Your participation in the 
study will not ham per the health o f  you and your baby and all the inform ation will be used
only for study purpose and will keep in secret.

A bove statem ent is uttered to take verbal/w ritten consent.

Penn ission  granted

(Signature o f  Respondent)

Q uestionnaire for: ID N o ..................... ......  D ate o f  E n ro lm en t:...........................

NE Gr.
N E+ FS Gr.
Control Gr.
Study Place:

Identity o f the R espondent

V
Nam e o f  the Respondent: 

H usband’s N a m e : .............

Address:
Identification o f  the H ousehold:: ...............................................Village:

Union: .District:
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A. Socio-dem ographic C haracteristics

], W hat is your age?.......................................................  (in  year)

2. W hat is your rehgion? 1. MusHm 2, H indu 3. Buddhist

4. C hristian 9. O thers (Specify)...

3. W hat is your educational level?

4. W hat is your husband 's  educational level?

1-16 (years o f  education)

17- illiterate

18- non  forma! education

19-only can sign

1-16 (years o f  education)

17- illiterate

18- non  form al education

19-only can sign

5. W hat is your occupation? 1. H ouse w ife 2. Govt. Service 
3. Private Service 4. Sm all Business 
9. O thers (Specify).................................

6. W hat is your husband’s occupation? 1. U nem ployed 2. Govt. Service
3. Private Service 4. Sm all Business 5. Farm er 
9. O thers (Specify)............................................

V

7. W hat kind o f  m edia do you have 
in your hom e?
(in m ultiple responsesuse give mark)

8. W hat is your m onthly fam ily incom e?

l .N o n e  2. N ew spaper 3. Radio 4, TV
5. M agazines 9. O thers (Specify)...........

9. W hat k ind o f  fam ily do you live in? 1. N uclear 2. Joint 3. Extended

10. How m any m em bers arc in your fa m ily ? ....................................................... person
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B. M arriage  & Pregnancy Related In form ation

11. H ow  long have you been m arried for? (in years)

12. H ow  m any tim es have you been ever pregnant?

13- How^ m any children do you have?

14. W here did you  delivered your last child? 1. H ospital 2. Hom e

15. Do you know  the birthw eight o f  your last child? 1. Y es 2. N o

16. If  Yes. w hat w as the birth w eight? ...................................

17. It'N o . how  did he/she look? 1. Sm all 2. Average 3. Big

18. D id you have any pregnancy loss? l .Y e s  2. No

V

19. If  Yes, W hat was that?

( answ er start from  0. 1, 2 ctc.)
Abortion Intra uterine death Neonatal death

20. H ow  m any tim es did you have MR?
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C . Inform ation related to current pregnancy

21. Is th is pregnancy expected to  you? 1. Yes 2. N o

22. D o you have any problem  in this pregnancy? 1. Yes 2. No

23- I f  Yes, then w hat problem  do you have? 
(in m uhiple responses use give V m ark)

1. N ausea
2. V om iting
3. Loss o f  appetite
4. Sleeplessness
5. A cidity
6. Palpitation
7. V ertigo
8. W eakness
9. O thers

(Specify).................................

V -

24. W here do you  w ant to  deliver this baby? 1. H ospital 2. Hom e
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C t . First Visit
D ate;........................

A nthronom etric M easurem ent

1. W eight:.................................................. K.g

2. H eight:.........................................................m eter

3. B M I:........................................................... Kg/m^

Exam ination

4. Anaem ia 1. A bsent 2. Present -  ( M ild to M oderate) 3. Present (Severe)

5. Jaundice 1. A bsent 2. Present

6. O edem a 1. Absent 2. Present

C 2. Second Visit

7. Gap betw een two visit;

8. N um ber o f  N utrition education received:

9. Total num bers o f  days supplem entation taken:

10. Problem s Present:

Date;

.days

..times

Yes

....... days

2. N o

1. If  Yes. specify;.

V
A nthropom etric M easurem ent

12. W eight:...................................................kg

13. W eight g a in : .........................................kg

Exam ination

14. A naem ia 1. A bsent 2. Present -  ( M ild to M oderate) 3. Present (Severe)

15. Jaundice 1. A bsent 2. Present

16. O edem a 1, A bsent 2. Present
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C 3. T ird Visit

17. G ap betw een tw o visit:

18. N um ber o f  N utrition education received:

Date:

.-days

•times

19. Total num ber o f  days supplem entation taken: ................................... days

20. Problem  l .Y e s  2. N o

21. If  Yes, specify :..................................................................................................................

A nthropom etric M easurem ent
22. W eight:..................................................... kg

23. W eight g a in : ...........................................kg

Exam ination

24. A naem ia 1. A bsent 2. Present ( M ild to M oderate) 3. P resent (Severe)

25. .laundice 1. A bsent 2. Present

26. O edem a 1. A bsent 2. Present

>-

C 4. Fourth Visit

27. G ap betw een tw o visit: ......

28. N um ber o f  N utrition  education received: ......

29. Total num ber o f  days supplem entation taken;

30. Problem  l .Y e s 2. N o

31. If  Yes. specify:

32. W eight;

33. W eight g a in ; ......................... kg

A nthronom etric M easurem ent
............................... kg

Exam ination

Date;

•days 

.times 

.. days

34. A naem ia 1. A bsent 2. Present (M ild to M oderate) 3. P resent (Severe)

35. Jaundice 1. A bsent 2. Present

36. O edem a 1. A bsent 2. Present
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C 5. Fifth & Last Visit Date;

37. Gap betw een tw o visit: ............................................... days

38. N um ber o f  N utrition education received: ..............................................tim es

39. Total num ber o f  days supplem entation taken: ................................................days

40. Problem  l . Y e s  2. N o

41. I f  Yes. specify :.......................................................................................................................

A nthropom etric M easurem ent
42. W eight:.................................................. kg

43. W eight g a in : .........................................kg

44. Total Prcgnancy W eight G a in : ............................ kg

Exam ination

45. A naem ia 1. A bsent 2. Present { M ild to  M oderate) 3. Present (Severe)

46. Jaundice 1. A bsent 2. Present

47. Oedem a 1. A bsent 2. Present

-T

IK*liver>’ O utcom e D ate o f  Delivery:.

48. W eek o f  D elivery
49. 1 lour passed after Delivery:

50. Place o f  D elivery:

51. M ode o f  Delivery:

w eek 
. hrs

1. Hospital 2. Hom e

1. N orm al 2. Caesarean

52. Delivery conducted by: 1. D octors 2. FW V/ M idw ife/ N urse
3, SBA 4. FW A 5. TTBA
6. Relative/U TTBA  9. O thers (specify).

53. Sex o f  Baby: l .M a le  2. Female

54. A pgar Score (in case o f  hospital delivery):.........................................

55. Cry after birth; 1. Im m ediate 2. Delayed

56. Congenital A nom alies; 1. A bsent 2. Present

57. If  present, specify;

58. Birth W eight;

A nthropom etric M easurem ent o f  Babv

........................... kg
Signature o f  the Interviewer
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study Location Map
Annexure 2
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