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ABSTRACT

Introduction. Low  b irth  w eight (LBW ) neonatal rate is h igh  in  Bangladesh. 

W hich is the m ain  cause o f  neonatal m ortah ty  and  m orbid ity . T he LBW  

neonates m ay be  zinc deficien t and  this m ight adversely  affect their postnatal 

grow th. Z inc supplem entation is loiown to help w eight gain in LBW  o f  

course, evidence for an effect o f  zinc supplem entation  on grow th in very 

young infant in  developing countries is scarce and  inconsistent. We 

therefore, tried to exam ine the effect o f  zinc supplem entation  during  neonatal 

period. So, a prospective random ized, double blind, placebo-treated  

contro lled  trial study  w as carried out during the period  from  M ay '05 to May 

2007 to evaluate the  role o f  zinc on w eight gain in low  birth  weight 

neonates. The study w as carried  upon ethical clearance obtained from 

B angladesh  M edical R esearch  Council.

H Y P O T H E S IS : Z inc supplem entation enhances m ore w eigh t gain  in low 

birth  w eigh t neonates.

O b jec tiv e  : To assess the effect o f  zinc su p p km en ta tion  on  w eight gain in 

low birth  w eight neonates.
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y

M aterials and M ethods: The study w as carried  out using  a pre-tested 

standard questionnaire in the neonatal w ard o f  D epartm ent o f  Paediatrics o f  

Sher-E -B angla M edical C ollege, Barisal, B angladesh, during  the period 

from  M ay '05 to M ay '07. O ne hundred low  b irth  w eigh t neonates were 

included in group A and another one hundred in group B m atched  for birth 

w eight, sex, types o f  low birth w eight and  feeding pattern.

Each LBW  N eonate w as given an identification  num ber and random ly 

assigned  into one o f  the tw o groups fo llow ing a  com puter generated  random  

num ber table. A t the end  o f  the tria l the code w as decoded and found  ' 

for zinc, D 2 for p lacebo respectively.

In the first 28 days o f  life, the neonates o f  group A  received  syrup d i  (2.5m l) 

and group B received  Syrup D 2 (2.5m l) p e r day  respectively . syrup 

(2.5m l) contained  5m g o f  zinc and  Syrup D 2 (2.5m l) for group B  contained 

no zinc. The tw o syrups w ere indistinguishable in taste and color. The syrups 

codes w ere kept secret w ith  the pharm acist to m aintain confidentiality.

The paren ts or attendants w ere instructed  to feed 2.5m l o f  d i  syrup  for group 

A and D 2 syrup for group B every m orning  at 10 am  to their neonates for 28 

days. The researcher closely  supervised the en tire activ ities carefully.

W eights o f  study neonates w ere m easured  w ithout c lo th  before feeding ai 

9a.m  on 3rd day, 7th day, 14th day, 21st day and 28th day  o f  b irth  and 

recorded  in  the questionnaire. D ata w ere analyzed by using  statistical 

softw are SPSS.
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R esult : A m ong the study subjects 54%  w ere m ale and 46%  w ere fem ale. 

78%  w ere preterm , 22%  w ere lU G R . The m ean birth  w eight o f  both case 

and  control neonates w as 1789.50 + 228.89gm . A fter 3 days o f  b irth , w eight 

decreased  in  case neonates to 1610.50 +  255.38gm s and to 1613.00 ±  215.04 

gm s in controls. W eight w as m ore increased  in cases than controls aftci' " 

days o f  b irth . H ighly significant increase in w eight w as observed  after 21 

days (2261.50 + 296.14 gm s) in cases than controls (2165.50 ±  243.47  gm s). 

as well as after 28 days (2665.00 ±  331.52 gm s) in  cases than controls 

(2374.00 + 410.07 gm s). So, m ean w eigh t after 2 r '  and 28"’ days in cases 

w as significantly  h igher (P<0.05) than that o f  control group.

Per day  m ean w eight gain  (31.37 ±  6.91 gm /day) in cases w as significantly  

h igher than  the m ean w eight gain  (21.63 ±  5.67 gm /day) o f

control group. H ow ever, final m ean w eigh t o f  zinc group (cases) increased 

to 2665.00 ±  331.52 and that o f  p lacebo group increased  to 2374.00 ±  410.7, 

w hich w ere significantly  h igher (P<0.000) w hen com pared w ith m ean birtli 

w eight o f  bo th  groups.

L inear curve o f  effectiveness on  w eight for age z-score, it w as found lhal 

increm ent o f  effectiveness in Z inc group w as h igher than that o f  placebo 

group. E ighty  four percen t o f  cases gained m ore w eigh t than conti'ol group.

P roblem s like physiological jaundice, infection  and  convulsion w ere less in 

study group (zinc group) com pared  to control group.
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C onclusion  : N eonatal m ortality  in  B angladesh is h igh  as experienced by  the 

causes o f  death during  neonatal period  due to  low  b irth  w eight. T he result o f 

the p resen t study prov ided  positive ev idence that zinc supplem entation  in 

low  b irth  w eight neonates enhanced m ore w eigh t gain and  experienced  less 

problem s like infection, convulsion, jaundice. There found n o  adverse effect 

in zinc supplem entation group. Therefore, w e can conclude that zinc 

supplem entation to  LBW  neonates is beneficial to  com bat curse o f  low  birth 

weight.
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1. INTRODUCTION

Zinc is essential for grow th. Z inc supplem entation accelerated  w eight gain 

by  increases circulating insulin like grow th factor (IG F-I) appetite  . 

im proved ingestion o f  energy and protein IG F-I is the m ediator o f  the 

grow th  prom oting  action o f  grow th horm one. Positive effect o f  zinc 

supplem entation circulating IGF-1 w as reported  by P ayne”’, N akam ura". 

Z inc m ay prom ote grow th through  changes in protein synthesis and cell 

rep lication , contributing to accum ulation o f  lean tissue Z inc plays a role 

in nucleic acid m etabolism , in m any biochem ical fijnctions, horm one 

structure and in genetic transcription fac to rs '^

Z inc, w hich  has an im portant im m unology and grow th prom oting  role is 

am ong m icronutrients.

It is needed for diverse physiological p rocesses and  m etabolic functions 

including  m any aspects o f  the im m une system''*. It is a lso  im portan t for the 

structure and function  o f  m em branes, the m etabolism  o f  essential fatty acid. 

Z inc acts as defiance against oxygen radicals. Z inc is such a  critical elem ent 

in hum an health  that even a sm all deficiency is a  disaster. Zinc 

supplem entation  is a pow erful therapeutic tool in m anaging a long list o f
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illness. Z inc supplem entation significantly  reduces the  incidence o f  low  birth  

w eight'^.

F igure 1A  : Z inc deficiency affects nearly  one billion people

throughout the w orld

The deficiency o f  z inc is very w idespread  throughout the w orld  affecting 

nearly  one billion people '^. Z inc deficiency  im pairs m any ce llu lar and
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hum oral (involving horm ones and sim ilar com pounds) im m une functions 

including lym phocyte num ber and function, Z inc deficiency in m an results 

in dw arfism  and hypogonadism  (retarded genital developm ent). There is loss 

o f  taste acuity. There is also poor grow th, loss o f  appetite  and  hypogeiisia in

young m alnourished children w ith  subnorm al hair zm c levels. I'hc 

deficiency o f  zinc causes delayed closure o f  the epiphysis o f  the long bones. 

Z inc deficiency disturbs thyroid function and m etabolic rate. D ue to 

deficiency  grow th failure associated w ith  infectious disease is well 

docum ented '^ . F urther recent ev idence suggests that fetal organs are 

affected b y  zinc deficiency. Failure to thrive, n ight b lindness m ay  also  occur.

Z inc is an essential m ineral for hum an cell grow th, d ifferentiation, and  DNA 

synthesis and  it is know n to im prove w ater and electro lyte absolution, 

accelerate the regeneration o f  the gu t epithelium , increase the activ ity  o f  

b rush  border enzym es and enhance overall im m une function.

Z inc deficiency, a prevalent condition  o f  young children in developing 

countries, is associated w ith  decreased  im m unocom petence and  increased 

rates o f  serious infectious diseases. R ecently, strong evidence for a  causal 

re lationship  betw een zinc deficiency and  ch ildhood infections has com e

from random ized controlled  trials o f  zinc supplem entation in p o o r but not

18severely  m alnourished children in  several developing co u n tn es  .
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Z inc is perhaps the m ost w idely  studied m icroelem ent in infant feeding as it 

is im portan t to  grow th, cell d ifferentiation, and to the m etabolism  o f  

p ro teins, carbohydrate and lipids.

There is no  sim ple and accurate m ethod to m easure zinc status in human. 

T here is  no  zinc storage in the body for w hich zinc deficiency in hum an is 

quickly  m anifested at various m agnitudes. A dequate zinc m ust be available 

in daily  diet. Experim ental zinc deficiency in hum an vo lun teer has shown 

that p lasm a zinc level absorp tion  b y  5̂  ̂day  o f  deprivation w hen subjects had 

low zinc intake in prev ious 2  w eeks

Z inc status in a  m an can be m easured  by  p lasm a o r serum  zinc, o r presences 

o f  zinc in hair, urine, saliva, leukocytes, p latelets and red  b lood cells. Zinc 

status can be  m easure by  turnover o f  labeled  zinc. Proxy indicators such as 

activ ity  o f  zinc m etalloenzym es (alkaline phophatase, carbonic anhydrasc 

etc), has been  show n to be u se fliP .

Serum  A lkaline phosphatase is low  in severe zinc defic iency  and returns to 

norm al and  a rise in serum  alkaline phosphatase after zinc supplem entation.

T he ro le  o f  zinc in hum an nu trition  is being  increasing by h ighlighted after 

recent advances in biom edical research. Z inc as a  m icronutrien t contributes 

greatly  to healthy grow th and developm ent, especially  in children

S tudies have dem onstrated  low  zinc status in low  birth  w eigh t neonates'**. A 

zinc requirem ents o f  LBW  neonates are high because o f  their im m ature
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gastrointestinal tracts, w hich leads to both  h igh  endogenous losses and 

decreased  absorption, an extended period o f  rapid grow th and low body

sores o f  zinc"’̂ '̂ '".

M ore characteristic m anifestations develop after 3 m onths, includ ing  weight 

loss, failure to thrive, periorifical derm atitis, g lositis, and enhanced 

susceptib ility  to infections. Z inc deficiency has been associated  w ith poor 

g row th  and zinc supplem entation in  grow th retarded  children  stim ulated 

grow th T hese studies indicate a  reduced  level o f  zinc in low  birth 

w eigh t neonates w hich m ight w ell account for grow th  failure in such 

neonate. B ecause there are n o  reliab le  b iochem ical indices for m arginal zinc 

status, particu larly  for young children. It therefore convenient to use 

contro lled  supplem entation, assessed by  grow th indices and m orbidity  

reduction, as outcom e variables^^ Low  birth  w eight is a m ajo r pediatric 

problem , accounting  for 50%  o f  all live b irth s  in a developing  country such 

as Bangladesh^"*. This study w as undertaken to assess the effect o f  zinc 

supplem entation on w eight gain in neonates.

Z inc in tervention  trial in infants and children have show n sign ilican t 

im provem ent in growth^^ and  decreased m orbid ity , particu larly  from 

diarrhoea! disease^*^ and  malaria^^, although m ore recen t studies have 

challenged  the  later finding.

C handra found significant im provem ent in im m une function even in LBW 

supplem ented w ith zinc.**'*
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0 + 1 .1 : S tatem ent o f  the Problem
Bangladesh is an alluvial and deltoid land o f  1,47,570 sq.km. She is a poor and most 
densely (948/sq km.) populated country in the world. Her neonatal mortality is 41, The 
incidence o f  low birth weight 30 -  50%.
The most common cause o f  neonatal mortality is low  birth weight (24%).
According to diet counseling center, Bangladesh the prevalence o f  malnutrition in 
Bangladesh is the 2"‘* highest in the world. Currently 45% children and 35% wom en are 
suffering from extreme malnutrition.

Figure: IB. Prevalence o f  Malnutrition (M UAC less than 12,5 cm) 
in Children o f  Bangladesh,

Source: BBS/UNICEF Multiple Indicator Cluster Sun’ey.
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The period  o f  intrauterine grow th and developm ent is one o f  the m ost crucial 

in the hum an lifecycle.‘̂ ‘ The w eigh t o f  an infant at birth is an im portanl 

indicator o f  m aternal health  and nutrition prio r to, and  during  pregnancy, and 

a pow erfu l prediction  o f  infant grow th and survival. Infants born w ith low 

birth  w eight (LBW ) suffer from  extrem ely high rates o f  m orbid ity  and 

m ortality  from  infectious disease. O ver and  above under w eight, stunting oi- 

w asting  beginning in the neonatal period  through  childhood. Every  year 

approxim ately  17 m illion  infants in  developing countries are born  with 

and  those infants w ho survive have little chance o f  flilly reaching 

their grow th  potential. M oreover, evidence now  show s that adults b o m  with 

L B W  face an increased risk  o f  chronic d iseases including  h igh  blood 

pressure, non-insulin  dependent diabetes m ellim s, coronary heart disease and 

stroke in adulthood''^

T he causes and effects o f  LB W  are com plex and  best considered w ithin the 

lifecycle conceptual fram ew ork (Figure IC). P oor nutrition often begins in 

u tero and  extends throughout the lifecycle. This am plifies risks to the 

ind iv idual’s health  and increases the likelihood o f  dam age to future 

generations tlirough further fetal under nutrition. U nder nutrition , m anifested 

by decreased  m aternal heigh t (stunting), and  below  norm al pre-pregnancy 

w eigh t and  pregnancy w eigh t gain, are am ong the strongest predictors o f  

delivery  o f  a  LB W  infant. There are few  w ell-defined  and proven effective 

nutritional in terventions d irected  at adolescent giris and w om en o f 

ch ildbearing age and  during  pregnancy. F or those in terventions proven to be 

scientifically  efficacious (e.g., dietary supplem entation during  pregnancy).
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program m e dem ands (cost, logistics o f  im plem entation) are great. A lso, due 

to  the intergenerational characteristics o f  the LBW  problem , successful 

in terventions will likely require substantial program m e and duiiui 

com m itm ent over a sustained, extended period  o f  lime.

T here is an urgen t need to answ er basic and fundam ental questions about the 

prevention o f  LBW  and its devastating sequel. The appropriate tim ing, 

am ount and characteristics o f  nutritional supplem entation; the role o f 

m icronutrien ts; the im pact o f  in fection  control on  LBW  prevention; and the 

full m agnitude o f  health  problem s faced by  adults bom  w ith LBW  are all 

poorly  understood. A nsw ers to  these questions are fundam ental to 

understand ing  the potential effect o f  various optional b io logical inputs. They 

are, how ever, only a  prelude to investigating the sustainable w ays in w'hich 

these b io logical effects w ill be  prom oted and actually  occur through the 

behaviours o f  people in households, service setting and  com m unities. The 

iden tification  o f  effective and practical in terventions to prevent LBW  and to 

im prove the outcom e o f  infants bom  w ith LBW , including  those w ith a 

strong behavioral change com ponent, w ould  have an enorm ous im pact on 

the health  and  productivity  o f  individuals and society, particu larly  in those 

reg ions w here the prevalence o f  LBW  is high.

LBW  perpetuates the intergenerational cycle o f  poverty, under nutrition  and 

disease. This is especially  so w hen adolescents becom e p regnant before their 

ow n grow th is com pleted, leaving  little to fulfill their ow n or their in fan t’s 

nutritional requirem ents. O ne o f  the nutritional goals o f  the 1990 W orld 

Sum m it for C hildren w as to reduce the prevalence o f  LB W  to less than 10%
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by the year 2000- needless to say, LB W  rem ains a  form idable challenge for 

the 2 1 '̂ century.

Figure idutrition throughout the lifecycle

H i g h e ;  I m p a i r e d
m o r t a l i t y  rate m e n t a l

' d a v e l o p m e n t  l n c r e a $ e d  
r is k  o f a d u l t  
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I n a d e q u a t e  
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c a r e
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f o o d ,  h e a l t h s  

c a r e

R e d u c e d
m e n t a l

c a p a c i t y
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f o o d ,  l ie a l t h  & 
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Sou rce : C o n vn s s io n  v \  the N u M io n  C haLeoges d  tDe 2 1 ^  C e ^  (2D0(l| Final ^  to th e  A C C / S C N .
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1.2: D E FIN IT IO N S

L ow  B ir th  w eig h t (L B W )- Low  birth  w eigh t is delined  as a  body w eight at 

birth o f  less than 2500 gram s (g). There are tw o m ain causes for LB W ; p re­

m aturity  and intrauritering grow th retardation (lU G R ). LBW  is often  used as 

a proxy indicator to quantify  the m agnitude o f  lU G R  in developing countries 

because valid  assessm ent o f  gestational age is generally  not available.

P re te rm -  T he term  p re-term  is used for infants bom  before 37 w eeks 

gestation. M ost, but no t all pre-term  neonates w eigh  less than 2500g. There 

are m any reasons for p re-term  delivery, how ever, in m any cases the cause is 

unknow n. R eason include h igh  m aternal b lood  pressure, acute infections, 

m ultip le b irths, hard physical w ork, o r stress.

Intrauterine G row th R etardation  (lU G R )- In trauterine grow th retardation 

is a  subtype o f  LBW  o f  ex traordinary  im portance to developing  countries. 

lU G R  is a  condition w here fetal grow th  has been  constrained. A n inadequate 

nu tritional environm ent in utero can  be one reason for th is constrained 

grow th. lU G R  is usually  assessed  clin ically  w hen the fetus is born by 

relating  the size o f  the new born  to the duration o f  the pregnancy using the 

10'*̂  percentile  o f  a reference population. A  sm all size for gestational age 

indicates lU G R , or the inability  o f  the fetus to  reach its g row th  potential. 

Infants d iagnosed  w ith lU G R  m ay be :

(1) LBW  at term  (>37 w eeks gestation and <2500 g);

11
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(2) Pre-term  (<37 w eeks gestation  and  w eight less than the 10‘̂  percentile); 

or

(3) lU G R  at >37 w eeks gestation and w eight less than the 10'^ percentile 

w ith  a  birth  w eigh t >2500 g.

Thus, because no t all pre-term  infants are (UGR, LBW  am ong pre-term  

N eonates overestim ates poor grow th due to nutritional causes; and because 

som e lU G R  infants w eigh m ore than 2500 g (the th ird  classification), LBW  

at term  underestim ate the overall m agnitude o f  the lU G R  problem .

lU G R -L B W  -  In  developing countries lU G R  affects about tw o-th irds o f  

infants bom  w ith  LBW ; the rem ain ing  one-th ird  o f  these LBW  infants are 

bom  pre-term , som e o f  w hom  are also affected w ith  lU G R . lU G R -L B W  is 

used  in som e publications to refer only to lU G R  infants w ho are LBW  at 

term . lU G R  infants bom  at term  (>37 w eeks gestation) w ith LBW  (<2500 g) 

are referred  to in  this publication  as LB W  at term.

S m all fo r  G es ta tio n a l A ge (S G A )-  SG A  infants have b irth  w eights below  a 

given low  percentile cu t-o ff for gestational age. SG A  and lU G R  are not 

strictly  synonym ous: som e SG A  infan ts (e.g., those b o m  to short m others) 

m ay represent m erely the low er extrem e o f  the  “no rm al” fetal grow th 

d istribution, w hile  other infants w ho m eet the criteria for “appropriate for 

gestational age” m ay have actually  been  exposed  to one o r m ore grow th- 

inhibiting  factors. In individual cases, how ever, it is u sually  very difficult to 

ascerta in  w hether or no t the observed  b irth  w eight is the result o f  restricted

12
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in utero grow th; classification o f  an infant as lU G R  is thus based, de facto, 

on  the estabhshed cu t-o ff for SGA.

U nder nutrition- Tn this report the term  under nutrition refers collectively to 

stunting, underw eight, w asting, low  body  m ass index, and fetal growth 

relardation- conditions o f  inadequate nutrition.

1.3: N eonatal Period

The neonatal period  extends from  birth  to 28 days o f  age.

P erinatal period- Period  from  24'^ w eeks gestation or the tim e o f  life birth 

o f  less than  24 w eek ’s gestation to 7 days.

Early neonatal period- The first 7 days o f  neonatal period.

L ate neonatal period  8-28 days after birth,

C lassification  o f  N ew born.

A ccording to gestation  and  b irth  w eight new borns are categorized as 

follows:

G estation

Pre-term  : <  37 com pleted w eeks o f  gestation

T erm  : 37 to 42 w eeks

Post-term  : >  42 com pleted w eeks

Birth W eight

Norm al b irth  w eight 

Low  birth  w eight 

V ery low b irth  w eight 

Extrem e low  b irth  w eight

: 2500 g to 4000 g 

; <  2500 g 

: <  1 5 0 0 g  

: <  1 0 0 0 g

13

Dhaka University Institutional Repository



B irth  w eight and gestation  (see F igure-ID )

A ppropriate for gestational age (AGA): B irth w eigh t betw een 10'*’ and 90

centiles for that particu lar gestational age.

Sm all for gestational age (SG A ) : B irth  w eigh t < 10 '̂’

centile for that particular gestational age.

Large for gestational age (LG A ) : B irth w eight >  90*’’

centile for that particu lar gestational age.
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Figure: ID . B irth  w eigh t centiles by gestational age' '̂ .̂
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1.4: E pidem iology, C auses and C onsequences o f  L ow  Birtli w eigiit 

L evels, patterns and D eterm inants o f  L B W  in D eveloping C ountries.

At least 17 m illion infants are bom  every year w ith  LBW , represen ting  about 

16% o f  all new borns in developing countries. N early  80%  o f  all affected 

new borns w ith LBW  at term  are born in A sia (m ainly  south-central A.sia. 

w ith  B angladesh having the highest LBW  rale  in the world"^^); about 15% 

and 11%  are bom  LBW  at term  in m iddle and  w estern  A frica respectively , 

and  approxim ately  7%  in  the  Latin A m erican and  C aribbean region^', I’he 

geographical d istribution o f  LBW  at term  in  selected A sian  countries 

(F igures IE ) confirm  that m any developing  countries exceed the 

internationally  recom m ended cu t-o ff levels w hich  should  trigger public 

health  action. LBW  rates o f  >15%  for and  >20%  for lU G R  indicate that 

LBW  at term  is a m ajor public health  problem . Population-w ide 

in terventions aim ed at p reventing  LB W  at term  are therefore urgently 

required*^^.

H istorically , because valid  assessm ent o f  gestational age is often not 

availab le in developm ent countries, ev idence o f  LBW  has often been used as 

a proxy to  quantify  the m agnitude o f  lU G R . T he rates for LBW  at term  

conservatively  estim ate lU G R  because w hen al infants below  the 10 

percentile  o f  the b irth  w eight for gestational age reference are considered.
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approxim ately  24%  o r 30 m illion  new borns in  developing countries w ould 

be affected  each year. M ajor constraints to deriving this estim ate include 

both the  quantitative and qualitative lim itations o f  the availab le b irth  weighl 

data. M ost o f  the data available from  different parts o f  the w orld  are from 

clinic o r hospital deliveries, w hereas, in som e regions o f  A frica and south 

east A sia  m ost infants are bom  at hom e and are no t m easured. T here is a 

need  to determ ine w hether data from  hospital born  infants in developm ent 

countries are representative o f  the large population  born  at home.

Pre-term  and lU G R  are the tw o m ain causes o f  LB W . The m ajority  o f  LBW  

in developing  countries is due to lU G R , w hile  m ost LB W  in industrialized 

countries is  due to p re-term  birth'*’ . In m any cases, the causes o f  pre-m aturity  

are unknow n; they m ay include h igh  m aternal b lood  pressure, acute 

infections, hard physical w ork,
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FigureiE Incidence of LBW at te rn  in selected 
Asian countries
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1.5:

48B ox 1. D eterm inants o f  L B W  in D evelop ing C ountries .

M aternal under nutrition-a m ajor determ inant o f  LBW  in

developing countries as evidenced by  the follow ing nutritional

deficiencies;

# L ow  gestational w eigh t gain

# L ow  pre-pregnancy body m ass index (BM I)

# Short m aternal stature

# M icronutrient deficiencies

O ther etiologic determ inants include;

# Y oung  m aternal age (adolescent)

# M alaria  during pregnancy

# G aslro-intestinal respiratory  in testinal parasitosis and/or other 

infections

# C igarette sm oking

Source: K ram er (1987) B ull W H O  65:663
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m ultip le births, stress, anxiety, and  o ther psychological factors'*^’. Causes o f  

lU G R  are com plex and m ultiple, but center on the fetus, the placenta, the 

m other, and com binations o f  all three. For instance, grow th w ill be retarded 

in utero i f  the placenta is abnorm ally sm all or b locked causing insufficient 

nutrien ts to reach the fetus. The m aternal environm ent is the m ost im portant 

determ inant o f  b irth  w eight, and  factors that p reven t norm al circulation 

across the p lacenta cause poor nu trien t and  oxygen supply to the fetus, 

restricting  grow th. These factors m ay include m aternal under nutrition, 

m alaria  (w here it is endem ic), anem ia and  acute and chronic infections (such 

as sexually  transm itted  diseases and urinary tract infections^"). A lso 

associated w ith lU G R  are prim iparity  m ultip le gestation; fetal genetic or 

chrom osom al anom alies, as w ell as m aternal disorders such as renal diseases 

and  hypertension. C igarette sm oking and  pre-eclam psia  causes the highest 

relative risks for lU G R  in industrialized countries, w hile alcohol and drug 

use m ay also restric t fetal growth^^’̂ ^

M ajor determ inants for LB W  in developing countries, how ever are poor 

m aternal nutritional status at conception, low  gestational w eigh t gain due to 

inadequate dietary in take and short m aternal stature due to  the m o th er’s own 

childhood  under nu trition  and/or infection. B ecause m aternal under nutrition
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is a  m ajor determ inant o f  LB W  in developing countries, h igh  rates o f  LBW  

should  be interpreted  n o t m erely  as an indicator o f  under nutrition m orbidity  

and m ortality  for the new born but as u rgen t public health  w arning  lhal 

w om en o f  childbearing age are undernourished as w ell. C ountries w ith 

h igher percentages o f  L B W  infants generally  have a h igher percentage o f  

w om en w ith low body  m ass index (BMT) and a h igher percentage o f  

underw eight children^^’̂ .̂ To address these issues successfully , the 

underly ing  and basic causes o f  LBW  in developing  countries such as 

household  food security , m aternal and child  care, access to and quality  o f  

antenatal and  other health  services, sanitation and  hygiene, education gender 

d iscrim ination  and poverty  m ust be included in any  long term  strateg ics for 

p revention  (Figure IF)

The purpose o f  our study w as therefore to determ ine w hether zinc 

supplem entation  m igh t be  an effect public health  in tervention to increase 

grow th.
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Figure IF. Causes of malnutrition
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^ 1.6: M orb id ity  and M ortality  C onsequences o f  L B W  in N eonates and

Infants

LBW  is generally  associated  w ith increased m orbid ity  and m ortality, 

im paired im m une function, and  poor cognitive developm ent for neonates 

(new borns 1-28 days o f  age) and  infants. Infants bom  LBW  are ai risk  to 

develop  acute diarrhoea o r to be hospitalized  for diarrhoeal episodes at a rate 

alm ost tw o to four tim es greater than their norm al b irth  weight 

counterparts^'*’̂ .̂ Infants w ho are LBW  risk  contracting  pneum nonia or acute 

>  low er respirator}' infections (A L R l) at a ra te  alm ost tw ice that o f  infants with

norm al b irth  w eight; and m ore than three tim es greater i f  their w'eight is less 

than 2000 LB W  is a lso  im plicated  as a  contributor to  im paired

im m une function w hich m ay be sustained throughout childhood^'’’̂ ’".

T he risk  o f  neonatal death  for infants w ho are LB W  w eighing 2000-2499 g 

at b irth  is estim ated to be four tim es h igher than for infants w eighing 2500- 

2999 g, and  ten tim es h igher than for infants w eighing 3000-3499 ĝ ’'\  In 

Brazil, 67%  o f  all infants dy ing  during  th e ir first w eek  o f  life are LBW  

infants; in Indonesia the rate is 40%; and in the Sudan the ra te  is 35% . Infant 

V m ortality  (less than one year o f  age) due to LBW  w as slightly  low er: 47%  in

Brazil and  19% in Tndonesia'^'^'^^. LBW  infants during  the post-neonatal 

period (>28 days o f  age) also have h igh  m ortality  rates- and in som e cases 

their risk  m ay be greater than those for LB W  infan ts during  the neonatal 

period*"’. LB W  accounted  for 69%  o f  the A LRI deaths in India, and it is 

estim ated  that in Bangladesh, alm ost h a lf  o f  the in fan t deaths from  

pneum onia o r A LR I and d iarrhoea could  be prevented  i f  LBW  were 

eliminated^^.

1.7: Fetal and N eonatal Growth^’ .
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a. Fetal grow th. The fetal grow th rate is 5g/day at 14-15 w eeks gestation. 

lO g/day at 20 w eeks, and 30g/day at 32-34 w eeks. T he grow th rate slows 

after 36 w eeks gestation'^''*.

(1) D uring the first trim ester, grow th param eters (i.e. w eight, length, head 

circum ference) are fairly  uniform  in all fetuses.

(2) V ariability in fetal grow th during the last trim ester is the result o f  several 

factors, including genetic endow m ent, fetal nutrition, and m ultiple gestation 

(fetal g row th  rate declines at 31 w eeks gestation in  tw ins and  at 29 w eeks 

gestation  in triplets.

Fig. IG  : Fetal D evelopm ent (0-38 w eeks)
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Fig. IH  : Feta! D evelopm ent m onth  - birth)

1.8: N eonatal G rowth

(1) A fter birth, there is a loss o f  w eigh t due to  loss o f  extra cellu lar w ater and 

sub-optim al caloric intake. T erm  infants lose 5%  - 10% o f  their b irth  weight; 

p reterm  infants lose up  to l 5%  o f  their b irth  w eight.

(2) T erm  infants regain  their b irth  w eigh t b y  the end o f  first w eek o f  life and 

thereafter gain  20-30  g/day.

G row th in  children

D o LB W  infants grow  norm ally? W hat are the consequences o f  LB W  on 

body  size, com position, strength  and  cognitive developm ent? A ttain ing  full 

g row th  potential is especially  im portan t for w om en and girls m  order to 

break the intergenerational cycle o f  L B W  and have few er delivery 

com phcations. M aternal height is n o t only a reflection  o f  genetic m ake-up
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but also  reflects her d ietary  history. F rom  societal com m unity  and individual 

standpoints, adolescents and  adults bom  w ith LB W  generally  have less 

strength  and low er lean body m ass resulting in decreased w ork capacity  and 

lost productivity, w hich m ay cost nations b illions o f  dollars™.

W hen grow th restriction in  ulero occurs early  in pregnancy, infants exhibit 

sym m etrical (or proportional) grow th w ith  length w eight, head and 

abdom inal circum ference all below  the percentile  reference for a  given 

gestational age (stunting). W hen grow th restriction  in u tero  occurs late in 

p regnancy, the infant exhibits asym m etrical (or d isproportionate) grow th 

w ith  a norm al length and head  circum ference, bu t low w eight due m ainly to 

a low er proportion  o f  visceral and fat tissue (w asting). N eonatal m orlality 

rates are reported to be  h igher am ong asym m etrical lU G R  infants, but i f  they 

service, they have a  better prognoses for long term  grow th and developm ent 

than that for sym m etrical lU G R  infants. lU G R  infants catch up partially  in 

g row th  relative to their appropriate b irth  w eigh t counterparts during  their 

first one o f  two years o f  life. Thereafter, lU G R  children m aintain their placc 

in the  distribution and  n e ither catch up n o r fall further behind. They remain 

about 5cm  shorter and  5 kg  ligh ter as adults. P rem ature infants (w ho arc 

usually  asym m etric L B W ) w ho service their first year, have a m uch better 

p rognosis in term  o f  future grow th than lU G R  infants. D espite their earher 

disadvantage, preterm  children gradually  catch up w ith their appropriate 

b irth  w eight, term  counterparts. P rem ature infants and lU G R  infants should 

be studied  as separate groups because they show  different patterns o f  growth, 

m orbid ity  and m ortality. From  a program m atic v iew poin t these differences
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have enorm ous im plications for in tervention  strategies and lim itations o f  the

71-77approach  o f  nun itiona l recovery  o f  lU G R  infants in  early childhood

N eurological dysfunction is often associated  w ith  attention deficit disorders, 

hyperactiv ity , clum siness, and  poor school perform ance. N eurologic 

dysfunction, w hen p resen t seem s to affect lU G R  boys m ore than girls, and 

children o f  low er socioeconom ic circum stances. I f  lU G R  infants are 

sym m etrical and  head grow th is affected  there seem s to be m ore o f  an im pact 

on neurological function and it is no t clear w hether in terventions directed 

tow ard these infants will im prove their outcom e. F or asym m etric lU G R 

infants, p reventing  asphyxia should  reduce the  prevalence o f  m ajor and 

m inor handicaps, especially  cerebral palsy  and  m ental im pairm ent frequently  

seen in  these infants^^’̂ .̂ lU G R  is m uch larger public health  p rob lem  in 

developing  countries than  in  industrialized countries and  the outcom es are 

m ore likely  to be aggravated  b y  obstetric  com plications and perinatal 

problem s, and  later b y  p o o r health  and nutrition as w ell as psycho-social 

^  deprivation^*.

In developing  countries ch ild ren  are exposed to poor nu trition  h igh  levels o f  

infections, and  other conditions o f  poverty , thus their long  term  developm ent 

is dependent to a large extent on  the quality  o f  their environm ent. It is 

d ifficu lt to isolate the effects o f  lU G R  from  these factors in relation to 

cognitive developm ent. C ognitive deficits appear to change over tim e. For 

instance w hen lU G R  infants w ere exam ined, n o  differences w ere found 

during the first year o f  life, but differences em erged during  tw o and three
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years o f  age; and  then differences disappeared at four to five year. D eficits 

have been  found in children w ith very low  b irth  w eights, the sm allest size or 

w ith  early TUGR (grow th restriction  prio r to 26 w eeks gestation). Sincc 

LBW  occurs m ore often in  deprived environm ent, it can serve as a  m arker 

for the associated poor outcom es throughout life. A  length deficits at an 

early  age (stunting) w ould be the  best p red ictor o f  m otor and m ental 

developm ent deficits’^'^'.

1.9: L ong-term  C onsequences o f  LBW : T he Fetal O rigins o f  D isease  

H ypothesis

T he fetal orig ins o f  d isease hypothesis states that fetal undernutrition at 

critical periods o f  developm ent in utero and during  infants leads to 

perm anent change in body  structure and m etabolism . These changes resu lt in 

increased adu lt susceptib ihty  to coronary  heart disease (C H D ) and non- 

insulin  dependent d iabetes m elh tus (N ID D M ). There is also grow ing 

evidence that those aduhs born  w ith  LB W  suffer an increased  risk  o f  high 

b lood  pressure, obstructive lung  disease, h igh  b lood  cholesterol and renal 

dam age. T hus a poorly grow ing foetus is an under nourished  foetus prone to 

reduced  grow th, altered body  proportions, and  a  num ber o f  m etabolic and 

card iovascu lar changes. It has been  suggested that these changes are 

adaptations for foetal service in an inadequate nu tritional environm ent, and 

that these changes persis t postnatally , contributing  to adult chronic disease 

w hen nutrien ts are p lentiful.

T he fetal orig ins o f  d isease hypothesis, also know n as the B arker hypothesis 

w as generated  by D avid JP B arker and  colleagues o f  the M RC 

Environm ental E pidem iology U nit o f  the U niversity  o f  Southam pton.
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B arker’s group w as puzzled that CH D  w as the m ost com m on cause o f  death 

am ong certain  m en w ho otherw ise had  low  risk  characteristics, i.e., they 

w ere slim , non-sm okers, and had  low  blood cholesterol. T his suggested that 

the etio logy o f  CH D  needed further exploration. The group speculated that 

fetal under nutrition during  the first trim ester m ay resu lt in a proportionately 

sm all (sym m etrical or stunted) infant prone to  haem orrhagic stroke. Fetal 

under nutrition during  the latter stages o f  pregnancy m ay result in a 

disproportionate (asym m etrical or thin) infant prone to CH D  and an 

increased risk  o f  insulin  resistance o r a  short infant prone to CH D  and
82throm botic stroke .

The fetal origins hypothesis orig inated  in the  1980’s w hen Dr. Barker 
rep licated  a  study from  N orw ay  w hich  dem onstrated a  strong correlation 
betw een infant m ortality  rates (IM R ) at the beginning o f  the century with 
curren t death  rates from  CH D . The au thor o f  the N orw eg ian  study suggested 
that because infant m ortality  is a  sensitive indicator o f  the  quality  o f  the 
im m ediate post natal environm ent perhaps grow ing u p  in poverty causes 
som e sort o f

Figure
I I

yj.

'B ra in  sparing ' 
A ite rcd  blood flow 
Blood vessels 
Liver 
Kidney 
Pancreas

LBW and adult disease
‘Foeta l Prograrnm in g ’ H ypothesis

'Poetal undernutrition

Reduced growth 
D isproportion

Horm onal re-setting 
Insulin 
IGF-1 a n d G H  
C orticoste ro ids

Adult Coronary H eart D isease and D iabetes

Source; Fall (1939) Personal communication.
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deficit w hich  resu lt in  a  lifelong vulnerability  to aspects o f  an affluent adult 

lifesty le such as a  h igh  fat diet. D r B arker found a sim ilar correlation 

betw een IM R  and death from  CH D  in  E ngland and W ales but suggested, 

how ever that since CH D  w as m ore closely correlated w ith  neonatal m ortality 

than w ith  post neonatal m ortality, C H D  m ay fm d som e o f  its roots in UJGR 

as reflected  by LBW . The historical evolu tion  o f  the Southam pton groups 

research  included a  m ove from  geographical associations, to associations 

related  to  individuals than to b io logical risk  factors. B irth  records from  

H ertfordshire U K  w ere first used  to study m ortality  in relation to birth 

w eight. The study show ed that the h ighest death rates w ere in m en and 

w om en w ho had  the low est birth w eights, and  death rates fell as birth  w eight 

increased. This pattern  w as specific for CH D  and  chronic obstructive lung 

disease. A  sim ilar pattern  w as found for b iological risk  factors (hypertension 

and  im paired glucose to lerance (IG T) and diabetes) for C H D  in m en the 

h ighest rates w ere in m en  w ho had  been  sm all infants. M ore than 20%  o f  

m en w hose b irth  w eights w ere low er than 2500 g had  abnonnal glucose to 

clearance com pared w ith  under 10% o f  those w eigh ing  m ore than 4000 g at 

b irth . These study resu lts  have now  been  rep licated  b y  several groups in 

m any different countries including  to  USA, Sw eden, Finland, India and 

China.

T he B arker research  group also  proposed  a  fetal program m ing hypothesis in 

w hich  there is a  brain-sparing  reflex  that in  an u nder nourished  fetus, diverts 

o r conserves the b lood  flow  to the head, w hile sim ultaneously  reducing  the 

b lood flow  to the liver, pancreas and kidneys. This results in a  reduced
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secretion  o f  grow th horm ones insuhn  and o ther endocrine changes which 

leads to  CH D  and N ID D M  in  adulthood (F igure 11). The B aker theory 

rem ains hypothetical since no causal relationships have yet been established, 

only associations. Tw o other explanations for the association betw een LBW  

and adu lt disease include the confounding explanation (F igure IJ ) and a 

genetic explanation (Figure IK ). T he confounding explanation suggests that 

LBW  is a  m arker for poor socioeconom ic status: poor people have smallei' 

infants w ho are m ore likely to sm oke be exposed to  stress grow  up with 

inadequate nutrition  and becom e obese all factors w hich  cause CH D . The 

genetic explanation on the  o ther hand, suggests that i f  an individual has a 

gene for insulin  resistance, th is w ould head  to  L B W  and the  sam e genetic 

pre-disposition w ould  lead to  an  increased risk  o f  adult diabetes and CHD.

Figure IJ  LBW  and adult d isease  
‘confounding’ explanation

O b e s ity
S m o k in g
S tre ss

Poor socio-economic status

Low birthweight

CHD

Source; Whincup {1997} D/a6 40:319.
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Figure i k LBW and adult disease ‘genetic’ explanation

D irect effect

P o o r in tra u te rin e  
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in s u lin
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______________ __ .1

S u s c e p tib ility  
to  N IO D M  and  
h e a rt d is e a s e

Source: Hattersley (1999)/.ancef 353:1789.

Im pa ired  insuiir^- 
ine d ia led  g row th

G en e  in flu e n c in g  
in s u lin  re s is ta n c e

D irect e ffect

L ack  o f  in fom iation  on possible confounding  lifestyle and environm ental 

factors, lim itation o f  the initial B arker studies to tw o populations in the UK, 

the retrospective nature o f  the observations, and differences in study 

m ethodologies all underscore the need  to  establish  a  core research  protocol 

to  investigate a  longitudinal re lationship  betw een LB W  due to poor foetal

g row th  and  disease in later life.
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Figure iL o r o n a f y  heart disease probability o f death ages 15-60 years

E i U i H M  F h i m  h b  C ^ k i  O l h « > u  S o t t a *  i M E aaAtv 4t«1u4 
■nwMi icmtii M

S o ir r a :  M u r r a y J .o p e z l1 9 9 4 )& j0 lV M O 72:447. ' e s ^ n a i M r t f S o l d e a n s i n t o i K l s i l S S O - s s x e s

T he fetal origins theory  appears to  be o f  greatest re levance to developing 

countries w here m ean birth v/eights rem ain  low  and rates o f  LBW  are high. 

M any o f  these countries are experiencing a  nutrition transition  which 

includes changes in dietary intake, physical activ ity  and body com position. 

T he nutrition  transition  refers to  a  sh ift to diets high total fat, sugar and 

refined grains; it includes a  m ore sedentary  lifesty le; and increased use o f  

tobacco products. S im uhaneously  an epidem iological transition  is occurring 

in these countries. This is ev ident by a  sh ift aw ay from  the high prevalence 

o f  infections d isease and  under nutrition as cause o f  m ortality  to  a high 

prevalence o f  chronic and degenerative disease conditions m ade w orse by 

the nutrition transition. This raises urgent concerns regard ing  prevention  o f
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the a lready burdensom e and grow ing epidem ic o f  C H D  in these countries 

(F igure IL ) because LB W  especially  in association w ith  increased body fal. 

either as an adult or as a child leads to insulin  resistance, and an increased 

risk o f  CH D . R egardless o f  the controversy over the fetal origins theory the 

fact rem ains that the stages o f  gestation are poorly  understood. T he fetal 

origins theory leaves the scientific com m unity  w ith unansw ered questions 

although w aiting for these and o ther answ ers should  not delay the 

program m e im plem entation o f  those in terventions that have already been 

show n to be  or are likely  to be  efficacious against low  b irth  w eight. T he role 

o f  adequate pregnancy w eight has been  established as a  determ inant o f  LBW 

in developing countries. So im provem ent in nutrition  o f  young girls and 

w om en is very probably  one im portan t step tow ard the  prevention o f  LBW 

and is accom panying disease burden.

T hus the literature suggest that a  study to supplem ent zinc in Low  Birth 

W eight infant in  B angladesh is useful, tim ely  and feasible in term o f  

technology an expert m anpow er. So w e under took  th is prospective double 

b lind  control tra il to find out the rate  o f  w eight gain  and  related param eter 

for survival o f  LBW  neonate.
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1.10: HYPOTHESIS

Oral zinc supplem entation during neonatal period enhances quick  w eight 

gain  in  low  birth w eigh t neonates.
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C H A P T E R -  2

OBJECTIVES

>
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2. OBJECTIVE

G eneral O bjective

To m easure the effectiveness o f  zinc supplem entation on  w eigh t gain o f  low

birth  w eight neonates.

Specific O bjective

1. To list low  b irth  w eight (LBW ) babies adm itted  in neonatal w ard ol' 

Pediatrics D epartm ent o f  Sher-E -B angla M edical C ollege H ospital, 

B arisal during one d a n d e r  year.

2. To supplem ent Z inc in  a  group low  birth  w eigh t neonate  and  to  com pare 

w ith  another group o f  low  birth  w eight neonate  w ill receive p lacebo  for 

a  period  o f  28 days a long w ith necessary  treatm ent for both  groups.

3. To com pare the study group w ith  control to  fm d out w here and when 

z inc have contributed to w eight gain, side effect o f  supplem entation  and 

acceptance o f  supplem entation b y  the neonates.
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C H A P T E R -  3

REVIEW  OF LITERATURE
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3. R E V IE W  O F L IT E R A T U R E

3.1 R eview  o f  the past R esearch involving zinc & LBW

G row th is the m ajor factor used to determ ine zinc requirem ents o f  preterm  

infants. C alculations o f  zinc requirem ents for preterm  infants betw een 24 

and  28 w eeks o f  gestational age indicate a  requirem ent o f  600 p-g/day for the 

foiTiiation o f  new  tissues (except zinc for storage), necessary  to provide 

grow th sim ilar to the one achieved by  a 40 w eeks. T he release o f  hepatic 

zm c b y  a  new born w eighing 1,000 g is on average 150 i^g/day. Extrem ely 

pre term  around 32-36 w eeks infants have few er reserves and  depletion 

occurs earlier. The calcu lation  o f  d ietary  zinc in o rder for optim al grow th to 

occur is equivalent to 500 )ig/day, w ith  approxim ately  1,000 g o f  birth 

w eigh t and 27 w eeks o f  gestational age; 400 ^ig/kg/day for new born  infanta 

betw een  1,500 and 2,000 g (30-32 w eeks) and  200-300 [ig/lcg/day for those 

w eigh ing  betw een 2,500 and 3,500 g (35-40 w eeks).

S tudies involving iso tope-labeled com pounds show  that p re term  infants are 

able to take up exogenous zinc, increasing  its absorption  and reducing  its 

exogenous zinc, increasing o f  this behavior in extrem ely  p re term  infants are
83

still unknow n. P reterm  infants can take up 25%  to  40%  o f  dietary zinc . In 

add ition  to low er enteral uptake and low er hepatic reserve, com pared to 

o ther m icroelem ents, form ula com ponents, such as iron, can affect zinc 

b ioavailab ility  in the p resence o f  a  h igh  Fe: Zn ratio. In terference o f  iron 

w ith  zinc is  observed in adults and  is arguable in  preterm  infants. H ow ever 

Klein^^ states that a  2:1 Fe; Zn ratio  should  be  used  in  the form ulas w ith a 

m ax im un  o f  3 .Omg o f  zinc for 1.5 m g o f  iron  per 100 kal.
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Z inc bioavailab ility  in  b reast m ilk  is greater than in  co w ’s m ilk; therefore,

zinc concentration should  be  h igh  in  the supplied  form ulas. The difference in

80bioavailab ility  is due to the strong binding o f  zinc to  casein . It has been 

show n that 60%  o f  zinc found in the m ilk  for p re term  infants is absorbed 

com pared  to 36%  o f  zinc found in  fortified breast m ilk  and 14% found in 

p reterm  form ulas. Z inc concentration in  b reast m ilk quickly  decreases after 

the c o lo s te ru m , w hen  levels are their highest^**.

G iven  the low  absorption  o f  zinc from  form ulas an expert panel in 20025 

recom m ended that the m in im um  and m axim un concentrations in  preterm  

form ulas be  l .lm g /1 0 0  leal and  1.5m g/100 kcal. In the initial period, authors 

recom m ended 500-800 |ig /kg /day  increasing  to  Im g/kg /day  w hen grow th  is 

established^"*. In  stable p re term  infants 400  ^xg/kg/day g iven  paren terally  is 

recom m ended, w hile  for the transition  preiod  (up to 2 w eeks), the

84recom m endation  is  o f  50 |j,g/kg/day .

Low  zinc concentration in  the cord  b lood  o f  LB W  new borns have been  noted

in a num ber o f  settings, and  b irth  w eigh t has  been show n to  be highly

82 88correlated  w ith  cord zinc concentration in  India ' .

T hree studies reported  low er zinc concentration in  SG A  births ‘ .

There are reports o f  sym ptom atic zinc deficiency in b reastfed  infants in the 

literature^^''^^. SGA infants are born  w ith  im paired im m une funcdon, leading 

to increased  resp iratory  and  diarrhoea'*^^ m orb id ity  and  m ortality  in 

infancy
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Z inc is the second m ost im portant deficiency in infants after iron  and has 

been  described  in  preterm  infants predom inatly  fed w ith  b reast mild''^'"'''

A beneficial effect o f  zinc adm inistered to LBW  N eonates w as also observed 

in India. Prelim inary resu lts o f  a  resen t R C T  indicate that m ortality  was 

significantly  reduced  b y  67%  in LBW . 1-8 m onths old  w ho w ere 

supplem ented  daily for the first year o f  life w ith zinc only '" .  The article by 

Sur et a l ’*̂  in  this issue further em phasizes the value o f  bo th  breastfeeding 

and  an adequate zinc intake for neonates and infants. The notable 

con tribution  o f  zinc deficiency in  neonates, infancy and  early  ch ildhood  to 

stun ting"^  and  infections d isease morbidity'^"* and m o r t a l i t y 'E s p e c i a l l y  

from  dirrhoea and  pneum onia is now  w ell-docum ented  in developing 

countries like Bangladesh. Z inc supplem entation o f  LB W  from  I -  10 

m onths posm atal age w as associated  w ith  a tw o-thirds reduction  in 

m ortality '"^. N eonatal reserves o f  zinc in  LB W  are low er than those o f 

appropriate for gestational age infants, even on a body  w eigh t b a s is '’ .̂ Zinc 

deficiency  after 6 m onths w hen m ilk zinc concentrations are very low 

re lative to requirements'^^*^^^.

M eta  analysis o f  trials that evaluated the effect o f  zinc supplem ents on 

growth'^®. Full-term  infants bom  sm all for gestational age show ed 

significantly  greater gains in  length  and w eigh t w hen supplem ented w ith 

3m g Z n /d  for 6 months*^'.

Z inc supplem entation  is  likely  to be  advantageous for L B W  neonates in 

N ortheast Brazil'^^. Poor grow th in  LBW  neonates as has been  docum ented
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already cou ld  be related  in part to  low  body  stares o f  zinc and inadequate

123zinc intake early in  life .

Z inc is required  for production  o f  enzym es involved  in nucleic acid 

m etabolism  and protein  synthesis w hich  are essential p rocesses for 

g ro w th '”'̂ . Shrivastava ct al on m alnourished children aged 8 to  24  m onths 

show ed that children supplem ented w ith  zinc for 3 m onths had  a significant

125w eight gain  (p<.001) com pared  w ith  the p lacebo  group .

A nother study show ing that supplem ent w ith  30m g elem ental zn/d  during  the 

last 2 trim esters o f  p regnancy  reduced  m orbid ity  from  diarrhoea! diseases 

am ong L B W  infants'^^''^^. Z inc supplem entation on the rate o f  w eigh t gam  

in ch ild ren  recovering  from  severe p ro te in  energy m alnu tiition . The effect o f  

zinc supplem entation o n  linear grow th has been  proposed to  be  a  reliab le 

functional index o f  zinc status in  ch ild re n .

T he im pact o f  zinc supplem entation  in  the form  o f  reduced diarrheal 

ep isodes in  children w ith  zinc deficiency, because zinc supplem entation 

leads to accelerated  regeneration  o f  m ucosa, increased  levels o f  b rush  booder 

enzym es, enhanced cellu lar im m unity and  h igher levels o f  secretai7  

an tibodies'^^

In a  study conducted  Freil et a l’ ‘̂'̂  on  very  L B W  infants, the supplem ented 

group show ed im proved linear grow th velocity.

Z inc  increasing appetite and  decreasing infections disease m orbidity.
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Z inc supplem entation plays an im portant ro le  in reducing  childhood 

d iarrheal incidence by  up  to 25%  according to a system atic rev iew  o f  10 

random izeds controlled trials perform ed in developing coun tiies '.1 3 0

The developm ent o f  effective and  feasible in terventions to  im prove the zinc

status o f  developing country  population  is  essen tia l' ̂ .

Z inc supplem ents are proven value in evaluation o f  the benefits o f  con-ecting 

zinc deficiency. They are also o f  benefit in treating  estab lished  diseases.

Z inc deficiency  has been  associated  w ith  reduced  grow th, im paired 

im m unity, and  increased prevalence and  incidence o f  infectious diseases 

am ong in fan ts and  children in  developing coun tries’^^"'^ .̂

T he size o f  the  total body  zinc store is extrem ely  lim ited , so that there is a 

day to day  requirem ent for d ietary  zinc'^'* have show n that m aternal zinc 

dep letion  is strongly  associated  w ith  in tra-uterine grow th  retardation

T he m other o f  sm all for gestational age babies had  significantly  low er levels 

o f  z inc in polym orphonuclear and  m ononuclear cells than  m others o f  

appropriate for gestational age babies. Z inc defic iency  has been  reported  to 

causes anorex ia  in  an im als’^̂ . Z inc supplem entation  appears to p rom ote the 

synthesis o f  lean  tissue ra ther than  o f  adipose tissue'^'^.

3.2 R isk  F actor o f  Z inc deficiency : P regnant &  L actating  m other. 

N eonates, Infants & Y oung children, V egetarian, C hildren experience high 

rates o f  diarrhoea.
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3.3 Z inc deficiency in m otlier

Zinc deficiency in m other associated w ith  poor fetal outcom e, stillbirth, 

abortion, low  b irth  w eight, and increased prevalence o f  congenital 

abnorm ality'^^.

M aternal zinc deficiency m ay  be relatively  com m on w orldw ide. E ighty  two 

to one hundred percen t o f  p regnant w om en in the w orld  likely  have 

inadequate usual in takes o f  zinc. M aternal zinc deficiency  as it re la tes to 

fetal grow th  and developm ent, com plications o f  p regnancy, labor and 

delivery, and  m aternal and  infant health. Z inc deficiency has also been 

re la ted  to  com plications o f  labour and delivery  including  p ro longed  or 

ineffic ien t first-stage labour and p ro tracted  second stage labour, prem ature 

rup tu re-o f m em branes, and  the  need  for assisted  or operative delivery. These 

com plications in turn  im pair m aternal and  perinatal health  as they lead to 

increased  risk  o f  m aternal lacerations, h igh  b lood  loss, m aternal infections, 

fetal d istress, stillbirth, neonatal asphyxia, resp irato ry  distress and  neonatal 

sepsis'^®.
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‘| p S # f - e i a t l o n s  B e t w e e n  z i n c
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Macernai zinc deficiency

Poor
Reurobehavtora!

development

Poor postnatal 
behavioral 

and cognitive 
development

Fig. IM . Interrelations betw een m aternal zinc deficiency and  pre and 

postnatal grovrth and  developm ent.

3.4 Z inc deficiency in low birth w eight

D uring  norm al pregnancy, low  birth  w eigh t has been  associated  w ith 

decreased  circulating zinc lev e ls’^̂ .
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Low  zinc concentrations in  the cord b lood  o f  LB W  new borns have been 

noted in a  num ber o f  settings and birth w eight has been show n to be highly 

correlated w ith  cord zinc concentration in India.

A nother study reported low er zinc concentrations in LWB''*^.

Zinc deficiency am ong exclusively  b reastfed  LB W  infants has been 

suggested  based on the findings that after the first few  m onths o f  lactation a 

large p roportion  o f  w om en m ay have breast m ilk  zinc concentrations low er 

than  that needed to p rov ide the recom m ended  daily allow ance o f  zinc to 

infants^'^^ There are reports  o f  sym ptom atic zinc deficiency in b reastfed  

infants in  the literature

T he pathology o f  severe zinc deficiency w as described by som e authors 

including grow th retardation, delay in  sexual & skeletal m aturation, 

alopacea, derm atitis, hyperkeratosis, loss o f  appetite, atrophy o f  germ inal, 

im m une tissue and  behavioral changes’'̂ '̂'*̂ .̂

S tudies evaluating the relationship  betw een m aternal zinc nutrilutre, 

assessed  b y  tissue zinc levels o r d ietary  zinc intake, and  various m easures o f  

pregnancy  outcom e, including  b irth  w eight, gestational age at delivery, 

grow th re ta rd a tio n '‘‘‘'̂ ’'^°.
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3.5 . H istory  o f zinc

Zinc is im portan t for m etabolism , cell grow th, im m unity. Todd et a i ’^‘ first 

show ed that zinc is an essential trace m etal in  1934. Z inc is an essential trace 

m ineral in the nutrition o f  m icroorgan ism s’^̂  in  plants'^^ and  anim als. Zinc 

w as discovered in 1940 to  he  an essential part o f  carbonic anhydrous which 

w as the first m etallo-enzym e to be recognised '^ ''. It serves as a catalytic 

com ponent o f  over 300 enzym es and  structural com ponent o f  various 

pro teins, horm ones andnucleo tides '^^’’ '̂̂ .

3 .6  B iochem ical function  o f  zinc

M ost biochem ical ro les o f  zinc reflect its  involvem ent in a large num ber o f  

enzym es o r as a  stab ihzer o f  the m olecular structure o f  sub-celhiiar 

constituen ts and m em branes. Z inc partic ipa tes in the synthesis and 

degradation  o f  carbohydrates, lipids, pro teins and nucleic acids. It has 

recen tly  b een  show n to p lay  an .essen tia l ro le in po lynucleotide transcrip tion 

and  translation and  thus in  the processes o f  genetic  expression. Us 

involvem ent in such fundam ental activities p robab ly  accounts for the 

essen tiality  o f  zinc fo r all form s o f  hfe.

3.7  Physiological functions o f  zinc

Z inc is  an  essential constituent o f  m any  enzym es, such  as carbonic 

anhydrous, alkaline phosphatase, pancreatic  carboxy-peptidases, and 

crytosolic superoxide dism utase. The retina contains a  zinc m etalloenzym e. 

re tinene reductase w hich  is  requ ired  for the form ation o f  retinene. It
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m ain tains norm al concentration  o f  vitam in A in  p lasm a. It is requ ired  for the 

m obilization  o f  v itam in  A  from  the  iiver. It is required  for the p reparation  o f  

insu lin  and  increases the  duration  o f  insulin  action  w hen given b y  injection. 

Z inc is used  in the P-cells o f  the pancreas to store and  release insulin  as 

required. It is concerned w ith  the healing  o f  w ounds, Z inc is im portant for 

d igestion  o f  pro te ins in the gastrointestinal tract. It is essential for the normal 

grow th  and  reproduction  o f  anim als. Z inc is the m ineral coenzym e for 

collagenase, a  key  enzym e in  collagen production. It is a  im portant 

antioxident, protects the liver and  he lp ing  w ith  detoxification  o f  the body. 

Z inc  supplem ent has been  show n to  reduce infection. It m ain tain  proper 

v ision, .taste and sm ell. It is  also used for the treatm ent &  prevention o f  acne. 

Z inc is used  in W ilson ’s d isease to reduce serum  copper. It is im portan t in 

the m etabohzation  o f  v itam in  B and therefore assists w ith  anti-oxidation. It 

is a lso  used  for treatm ent o f  rheum atoid  arthritis. It is  invo lved  in the 

synthesis and  stabilization o f  proteins. D N A  and R N A  plays a  structural ro le 

o f  ribosom e and m em branes. Z inc is  invo lved  in  a  large num ber o f 

b io logical process'^^’̂ ^̂ ’̂ ^̂  for helping physio logical &  psychological 

developm ent o f  neonate, in fan t &  children.

3.8 M etabolic function  o f  zinĉ *̂*

Z inc is a  cofactor o f  the  p ro te in  sp litting  enzym e, carboxypeptidase w hich 

rem oves the carboxyl group (C O O H ) from  peptides to  p roduce am ino acids, 

zinc, therefore, has a key  role in  pro te in  digestion.
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Z inc is a  part o f  lactic dehydrogenase. This enzym e is essential for the 

in terconversion  o f  pyruvic acid and lactic acid  in the glycolytic pathw ay for 

glucose oxidation. Thus, zinc also plays a  p art in carbohydrate digestion.

Zinc has an integral part o f  carbonic anhydrous, w hich  acts as a  carbon 

dioxide carrier, especially  in  the red cells. It takes up carbon  d ioxide from 

cells. It com bines w ith  w ater to  from  carbonic acid (H2CO3), and then 

releases carbon d ioxide from  the  capillaries in to  the alveoli o f  the lung. This 

enzym e also  functions in the renal tubule cells in  the m aintenance o f  acid- 

base balance, in the m ucosal cells, and in  glands o f  the body. Z inc com bines 

read ily  w ith  insulin  in  the pancrease: zinc insulin  serves perhaps as the 

storage form  o f  th is horm one. T he diabetic pancreas contains about h a lf  the 

norm al am ount o f  zinc. The leukocytes o f  patien ts w ith  leukem ia contain 

about 10% less zinc than norm al.

Z inc is an im portant part o f  the enzym es th a t help  to  m anufacture  o f  H C L  in 

the stom ach, the enzym e that b reaks dow n alcohol in the body, the enzym e 

involved  in v itam in  A  u tiliz a tio n . and an enzym e that is involved  in the 

m etabolism  o f  the nucHc acids. Z inc.assists enzym es in  all cells^^^

Z inc is  needed  for the body  to  m ake protein . Every cells genetic m aterial is 

derived  from  protein . So body  needs zinc for every cell from  the hair to the 

soles o f  feet. Z inc preventing  cancer.
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3 .9  R ole o f  zinc im m unocom petence

A dequate supplies o f  zinc are essential for the developm ent and m aintenance 

o f  a healthy im m une system . Z inc therapy led to com plete recovery  and 

rapid rem ission  but its absence caused death from  severe infection.

Z inc supplem ent corrects the less developed im m une system  o f  ihe 

new borns. Z inc is necessary  for production  o f  T (thym us) cells, a form  o f  

w'hite b lood  cells, involved  in  production  o f  antibodies.

A croderm atitis  en teropathica found in  A -46 m utan t cattle  show ing sim ilar 

increased  susceptib ility  to  in fection  on zinc.

D epressed antibody dependent cytotoxicity  o f  k iller lym phocytes has also

162been dem onstred in zinc deficient rates .

3.10 E pidem iology o f  zinc deficiency

M ild zinc deficiency and  grow th  lim iting have been observed  in some 

studies on otherw ise healthy  m ale A m erican  and  C anadian  infants and 

preschool ch ild ren ‘̂ ^

Z inc responsive grow th  failure has a lso  been  found in adolescents in rural 

areas o f  E gypt and the  Islam ic R epublic o f  Iran '
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Zinc supplem entation  led  to grow th rate  in  preterm  bab ies and  full term  

healthy  babies com pared unsupplem ented ones.

The deficiency o f  zinc is very w idespread throughout the w orld  affecting 

nearly  one billion p eo p le '^ '. Z inc deficiency im pairs m any cellu lar and 

hum oral (involving horm ones and sim ilar com pounds) im m une functions 

including  lym phocyte num ber and  function. Z inc deficiency  in m an results 

in dw arfism  and hypogonadism  (retarded genital developm ent). There is loss 

o f  taste acuity. There is also poor grow th, loss o f  appetite  and  hypoglossia  in 

young m alnourished  children w ith  subnorm al hair zinc levels. The 

deficiency  o f  zinc causes hepatosplenom egaly , delayed  closure o f  the 

ep iphyses o f  the long  bones and anem ia. Z inc deficiency disturbs thyroid 

function  and  m etabohc rate. D eficiency causes grow th failure associate 

infectious disease is  w ell docum ented. F urther recen t ev idence suggests that 

o f  the fetal organs effected  by zinc deficiency, failure to thrive and night 

blindness.

3.11 C ell m ediated im m unity  in  zinc deficiency

D epressed  cell m ediation  im m unity  has been  reported  in  patien ts o f  nutrition 

lack ing  zinc supplem ents'^^. There w ere abdom inal m igration  o f  T 

lym phocytes, m creased  proportion  o f  im m ature T cells (null cells) and 

d im inished m itogenic.response to in  v itro  PH A  and conacavalin  A"^^.

There w as delayed cutaneous hypersensitiv ity  response to candia an tigen  in 

zinc defic ien t children, w hich  im proved w ith  local application o f  zinc.
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3.12 D aily  requirem ent o f  zinc

0 - 5  m onth 3 m g, 5 m onths -  1 year 5m g.

C hildren 10 mg. A dolescents 13 mg.

A dult 15 m g Pregnancy 30 mg.

Lactation 25 mg.

3.13 D ietary  sources o f zinc

T he zinc content o f  the total d iet is influenced, no t on ly  b y  the range o f  food 

item s selected, bu t also b y  the  degree o f  refinem ent o f  any constituent 

cereals. Fats, from  w hile  zinc is v irtually  absent, tend  to d ilu te zinc from  the 

to tal diet. T he average zinc content o f  som e m ajor food pro te ins and  energy 

sources is  given in  T able lA , as the prim ary  goal o f  nu trition  in developing 

countries is to provide sufficien t energy, the m ost appropriate basis  for the 

com parison  o f  foods is  the relationship  o f  their zinc content to  th e ir energy 

content. A s is  evident from  T able lA , lean, red  m eat is an ou tstand ing  zinc 

source. Furtherm ore, its zinc is p resen t in  a h igh ly  availab le form . M any 

staple foods provide am ounts o f  zinc sim ilar to those o f  foods derived from 

anim al tissues. H ow ever, energy sources such as fats, oils, sugar and  alcohol 

have a  very  low  zinc content. G reen leafy vegetables and fruits are only 

m odest sources o f  zinc (as o f  energy) because o f  their h igh  w ater content.

>
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T able lA . Z inc contents o f  food groups on a w eight basis and in relation

to their protein  and energy contents 169

Food m g/kg raw m g/g mg/mj

w et w eight protein

W hole grains, w hole m eal bread,

unpolished rice 30-50 0.2-0.4 2-4

Pulses, legum es 25-35 0.1-0.2 2-3

R ice (polished) com 10-12 0.2-03 1-2

W heat, low  extraction rate 8-10 <0.1 <1

R oots, tubers 3 - 5 0.1 - 0 . 2 <1

C oconut 5 0.1 - 0 .2 <0.5

M ilk 3 - 5 0.1 1 - 2

C heese 3 0 - 4 0 0 .2 - 0 3 2 - 1 0

R ed m eat (lean) 4 0 - 5 0 0.-2 2 - 4

R ed m eat (fat) 1 0 - 1 5 O.I <0.5

Pork  (lean) 2 0 - 3 0 0.1 3 - 5

P ork  (fat) 4 - 5 <0.1 <0.5

C hicken 7 - 2 0 <0.1 1 - 3

F ish 3 - 5 <0.1 1

3.14  A bsorption  o f  zinc

Zinc is w ell absorbed from  the duodenum . A bsorp tion  decreased by fibres, 

phytate, calcium , copper, and  increased  by  glucose, am ino acid, peptides and
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other chelating agent. 90%  o f  zinc is lo st in  the feces. Five percent zinc 

excreated  in the urine and 5%  retained  in the body.

3.15 L osses o f  zinc

The tentative estim ates o f  zinc losses sum m arized  in Table 2 suggest that the 

average physiological requirem ent for absorbed  zinc to ensure the 

m ain tenance o f  a m etabolically  available body-zinc pool in  the fully  adapted 

adult is approxim ately 1 m g/day for m en and 0.7 m g/day  for w om en (see 

T able IB).

T able IB  : T entative estim ates o f  endogenous losses o f  zinc from  adults

adapted  or unadapted  to low  intakes o f  z in c’*’̂ .

A . B efore adaptation

D ata used  fo r  estim ates Losses (m g/day)

o f  norm ative requirem ent M ale Fem ale

Faceal loss 0.8 0.5

U rinary loss 0.3 0.3

Skin  loss 0.3 0.2

Total 1.4 1.0

B. A fter adaptation

D ata used  for estim ates o f  basal requirem ent M ale Fem ale

Faecal loss 0.5 0.3
y
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U rinary loss 0 .2  0.2

Skin loss 0.3 0.2

Total 1.0 0.7

3.16 D osage range for treating deficiency

In general, 30 -  50 m g daily, usually  requ ired  in the fom i o f  zinc sulphate.

Y 3 .17  A dverse effect o f  zinc

C hronic zinc poisoning  in m an  has no t been  identified  w ith  certainly, 

a lthough  prolonged use m ay lead to copper deficiency and  anem ia w hich  has 

responded  to w ithdraw al o f  zinc and  sym ptom atic therapy. Z inc Sulphate, 

the  form  o f  zinc, often  used  for oral adm inistration causes adverse gastro ­

in testinal effects. It can be converted  to  the corrosive zinc chloride, and  it is 

this coiTosive action that accounts for the acute tox icity  o f  the soluble zinc 

salts.

V
3.18 T oxicity  o f  zinc

Zinc supplem ents in  excess o f  10 tim es the recom m ended  daily  allow ance 

cause a  conditioned defic iency  o f  copper including  anem ia.

T he sym ptom atic toxicity  are gastric ulcers, pancreatitis, lethargy, anem ia, 

fever, nausea, vom iting, pu lm onary  fibrosis salivation, headache, cough, 

leucocytosis and central nervous system  disturbances &  R espiratory  distress.
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3.19 M anagem ent o f  overdosing

G astric lavage and em esis should  be avoided, D em ulcents such as m ild 

should  be given chelating agent such as sodium  edetate m ay be useful.

3.20 Precaution

C oncurrent adm inistration o f  zinc salt w ith  pen icillam ine m igh t d im inish  the 

effect o f  penicillam ine. The absorp tion  o f  zinc although poor, m ay  be 

decreased  b y  various com pounds including som e foods, C helation m ay 

occur w ith  tetracyclines. Large am ount o f  calcium  decreases the absorption 

o f  zinc.

3.21 D rug interaction:

Penicillam ine, Tetracycline, Iron ciprofloxacin, N orflocacin , Phosphorus, 

Estrogens, progestins, N SA ID S, Sodium  V alproate, Etham butal.

3.22  C ontra-indications: H ypersensitiv ity  to zinc.

3.23 Z inc Supplem entation  during pregnancy:

The physiological ro le  o f  z inc during  periods o f  rap id  grow th and 

developm ent em phasizes the  im portance o f  zinc during  foetal life and 

gestation'^®. R esults o f  cross sectional studis have associated low  dietary 

z inc in take o r low  m aternal p lasm a zinc w ith  increase risks o f  LB W  and 

preterm  delivery '
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F lg u re lN  The effect of zinc on birthweight: Experimental faials

m o
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a  Nutr 50:945: Gddanberg e l ai. (1995) JAMA 274(6):463: Jaisson o l (1996) Ada Ob Gyn S ca n d  76(8);725.

In  1993 Study in India dem onstrated significant increase in b irth  w eight and 

gestational age, a  reduced  incidence o f  p re-m aturity  and o f  lU G R , and a 

h igher A pgar score in the  group supplem ented  w ith  45 m g  o f  elem ental zinc 

as com pared  to  the untreated  group^^*^. H ow ever, caution  is w arran ted  in 

in terpreting  these results because o f  m ethodological lim itations. Zinc 

supplem entation  has a lso  been  associated w ith  reductions in the incidence o f

56

Dhaka University Institutional Repository



lU G R  and in  delivery com plications for p regnant w om en w ho w ere at high 

risk  o f  delivering SG A  infants. T he inclusion criteria  for th is 1991 study 

w ere low  pre-pregnant w eight, b irth  o f  a  previous SG A  in fan t and sm oking. 

R esults show ed a three to four-fo ld  reduction  in  the prevalence o f  lU G R 

(27%  controls; 7%  treatm ent). A lthough the m ean b irth  w eigh t w as 170 g 

greater in  the zinc supplem ented group, these differences w ere not 

statistically  significant, p robably  due to the sm all sam ple size'^^. Evidence o f  

an in teraction  betw een  m aternal w eigh t and response to zinc supplem ents 

w as dem onstrated in a  trial am ong low  incom e p regnan t adolescents in the 

USA. The pre-m aturity  rates w ere reduced  in the group o f  norm al-w eight 

w om en w ho  received  zinc supplem ents, and  underw eight m others given zinc 

supplem ents h ad  longer gestational lengths than the control group'^^.

Study show  that an  increase in b irth  w eigh t after zinc supplem entation in 

w om en w ith  low  p lasm a zinc concentrations^^^.

A ll above.stud ies m entioned that there w as no risk  o f  zinc supplem entation 

in  pregnancy & its outcom e w as also  good &  all the baby w as healthy  & no 

adverse effect w as reported. So zinc supplem entation  in neonates is 

harm less.
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3.24 Z inc supplem entation  in in fant &  C hildren :

A beneficial effect o f  zinc adm inistered to SG A  infants w as also observed in 

India. Prelim inary results o f  a  recen t R C T indicate that m ortality  was 

significantly  reduced by  67%  in SG A  infants 1 -  8 m onths old w ho w ere 

supplem ented  daily for the first year o f  life w ith  zinc only.

A com m unity  based random ized  controlled  trial o f  zinc supplem entation in 

Indonesia infants. D aily  supplem entation w ith  lOmg zinc from  6 m onths to

12 m onths in 680 infants. T he zinc group had  h igher serum  zinc 11.58

1 8^com pared  w ith  9 .0 6 |i m ol/L; p<0.05) than did the p lacebo  group . There is 

n o  side effect o f  zinc occurs.

Z inc supplem entation decreased  the risk  o f  infant m ortality  in  low  birth 

w eight.

A bove studies show  that zinc supplem entation in infant & children was 

beneficial, as w ell as it reduced  m ortality  rate. So supplem entation  during 

neonatal period w ill be  beneficial too.
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3.25 THE NEONATE

The first 28 days o f  life o f  a live born is neonate

F ig  lO . show s annual global b irths, h igh est in  A sia  (60% )

Annual Gobal Births
North america 

Europe 3%
6%  ' .

Latin ArrBrica 
9%

Africa
22%

Occania
0% □Asia 

a Africa
□ l^ in  America
□  E iro p e

■ North america
□ Occania

Source : State o f  W orld C hildren (W H O )
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Annual Neonatal Deaths

Latin A m erica  

5%

A frica  

30%  '

North Am erica  

0%

O ccania
0%

Asia
64%

□  Asia
■  Africa
□  Latin America
□  Europe
■  North America
□  Occania

Fig IP . Show s A nnual neonatal deaths, h ighest in Asia (64% )

Source : State o f  W orld Children (W H O )

60

Dhaka University Institutional Repository



Direct Cause of Neonatal 
Mortality

Others
5%

Congenital
malformations

10%

LBW  
24%

Infections 
32%

Birth Asphyxia 
29%

□  Infections

■  Birth Asphyxia

□  LBW

□  Congenital 
malfonnations

■  O th ers

Fig IQ . Show s causes o f  neonatal m ortality , 24%  due to pre-term .

Source : State o fW orld  Children (W H O )
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3.26  N eonatal C are in B angladesh  

E xisting facilities

T he existing facilities w hich are availab le in B angladesh  for care o f  

new born, are no t adequate. This is availab le m ain ly  in tertiary  care hospitals 

and som e o f  the district hospitals. As such the facilities availab le are g iving 

service to the urban and  periurban areas. As the vast m ajority  (90% ) o f  

population  are living in rural areas and  m ost o f  the deliveries (90% ) 

occurring  in rural areas b y  untrained persons. T he real break th rough in 

neonatal care and  reduction in  neonatal m ortality  rate  w ill occur only  w hen 

neonatal care is provided in  rural areas.

G rade III (Level III) and  G rade II (Level II) facilities are availab le  only in 

c ity  hospitals. G rade III facility  prov ides care to  very sick  new borns that is 

ELBW , extrem e preterm  baby, severe perinatal asphyxia  and  severe 

resp irato ry  depression due to o ther causes. T he facilities include ventilators, 

central oxygen supply, closed and open incubators, b lood gas analyzer, 

syringe pum p, phototherapy unit and  arrangem ent to  control room  

tem perature. These facilities are availab le in B angabandhu Sheikh M ujib 

M edical U niversity  (B SM M U ), som e M edical C ollege H ospitals (13 Govt, 

and  7 P rivate), som e D istric t H ospitals, Institute o f  child and  M other H ealth 

(IC M H ), and  som e private hospitals and  clin ics in m ajo r cities. B esides the
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expansion  o f  neonatal care facilities in  governm ent hospitals, som e private 

hospitals and  clinics are also developing neonatal health  care facilities now  a 

day, w hich  includes bo th  L evel-Ill and Level-11 care.

G ovt, o f  B angladesh is going to in troduce H PN SP (H ealth  Population  and 

N utrition  Sector Program ) and under th is program  the facilities are being 

extended in the rural areas.

The Essential Service Package (ESP) under the H PN SP for neonatal care 

likely  to  include-

I) T rain ing  o fm anpow er-D octo rs, nurses, param edics, FW V  etc.

II) Services in the com m unity  at thana, u n ion  and  village level. Each 

com m unities clinic situated in  the v illage v /il\ serve 6000 populations in 

the  area.

Table-1:C  N eonatal and  ch ild  health  statistics.

T otal A rea 147,570 sq km.

Population 140369 thousands

C hildren below  15 years 47%

Population  below  5 years 16.7%

Infan t m ortality  rate  (IM R) 51/1000

N eonatal m ortality  rate 42/1000

Perinatal m ortality  rate 75/1000

U nder 5 m ortality  rate 77/1000

Incidence o f  LBW 50%
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K rU G R -LB W  rate : 39.4%

T otal N eonatal death : 152,000/yr

M aternal m ortality  rate (M M R) ; 4.2/1000

NB: 1000=per 1000 live birth.

Source : U N IC E F 2003 state o f  the w orld ’s children.

Figure IR: N orm al N ew born
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3.27  C R IT E R IA  O F TH E N O R M A L  N E W B O R N .
A norm al new born, Fig. 16 has all o f  the follow ing features:

#  G estation: 37 to 42 com pleted w eeks.

#  B irth  w eight: betw een 2500g and 4000g

#  Breathing: spontaneous, regu lar and rate betw een 30-60 p e r m inute.

# C olom : p ink  but slight peripheral cyanosis soon after b irth  is norm al.

# H ea rtra te : 100-160 beats per m inute.

#  A xillary  tem perature: 97:5-99°F

#  O ccipitofrontal circum ference (O FC ) 33-35 cm. increases 1 cm / m onth 

for 1st year then b y  about 1 cm /year.

# N orm al baby  should  be able to such soon after birth.

#  M ost bab ies pass u rine w ith in  24  hours o f  b irth  bu t som e babies m ay not 

pass urine up to 48 hours o f  birth.

#  M ost bab ies w ill pass m econium  w ith in  24 hours o f  birth.

# A new born  baby sleeps around 18 hours a  day

#  N o apparen t congenital m alform ation.

3.28  P hysical exam ination  o f  a neonate

It is im portan t to carry out rou tine exam ination  o f  a  new born  baby at some 

tim e during  the first few  days o f  life (preferably w ith in  72 hours) I f  the baby 

is b o rn  in  a  m edical facility  th is is best done before discharge.

Before exam ining a  neonate, a  health  care p rov ider should  be aw are o f  the 

follow ing history:

# m ode o f  delivery

#  tim e o f  firs t cry

#  prob lem s during delivery

# prob lem s after delivery

#  w hether.the baby is breastfeeding

#  w hether he/she has passed  urine and stool
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#  w hether the parents have any particu lar w orry

Before exam ining any  baby, you  m ust first w ash  and  y o u r hands. Then fully 

undress the baby in a  w arm  environm ent w ith  a good light so that the baby 

does n o t get cold  and  can be clearly seen.

The rou tine new born exam ination can be com fortab ly  carried out w ith the 

baby  in the m other’s lap or on a clean lat surface. Be sure to  exam ine the 

baby th roughly  from  head  to toe.

1. O verall im pression: O bserve the face, trunk, lim bs and  activity  to gain 

a general im pression.

2. M easurem ent: R ecord  birth  w eight, head  circum ference and leng th  if  

possib le.

3. C olour: C heck that the  baby  is p ink  and  assess the degree o f  any 

jaundice.

4. Skin  exam ination: Pallor, jaundice, erythem a toxicum  should  be 

looked  for

5. H ead: Feel the  fontanelles, sutures and check  for any  tram a e.g. 

cephalhaem atom a, superficial injuries.

6. Eyes: L ook for discharge, inflam m ation  or cataract (red reflex)

7. Face: A ny dism orphic features like ep icanthic folds in  eyes, w idely

spaced eyes, low  set ears, facial asym m etry.

8. E ars: any  deform ity  and  low  set ears.

9. Neclc: N eck m usele  should  be  palpated  to  exclude sternom asto id  tumor.

B ranchial and  thyroglossal cysts m ay be  present. W ebbing  o f  neck  is 

p resen t in T urner syndrom e.

10. M outii: L ook for c left lip or palate.

11. U pper limbs: C heck for evidence o f  b rachial palsy  and  extra digits.
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12. C hest: Check breath ing  pattern , A ccesso i^  nipple, w idely  apart nipple, 

b reast hypertrophy should  be  looked  for.

13. H eart: Listen to the  heart for m urm urs.

14. A bdom en: Is it distended? Feel for the liver, k indeys and  spleen. Are 

there any other m asses?

15. U m bilicus: Is is clean? A re there any signs o f  infection (redness, 

d ischarge bad sm ell)?

16. G enitalia: N orm al m ale  or fem ale. I f  m ale, are the testes descended? Is 

the urethral orifice correctly  positioned? In the fem ale, you  m ay see a 

sm all am ount o f  m ucus discharge perhaps w ith  a  few  sport o f  b lood  this 

is norm al

17. A nus: Is it paten t and  in  the correct position?

18. Fem oral pulses: Can you  feel them ?

19. Spine: D ose i f  look and  feel norm al? B ack  o f  the baby  should  be 

exam ined  to detect the m idline detects e.g. sp ina bifida, 

m eningom yelocele

20. L ow er lim bs: A re they norm al? Is there talipes? C ount the toes.

21. P rim iteive reflexes: Is the baby  behaving  norm ally? C heck M oro and 

sucking reflexes.

1 8̂
3.29 C are o f  the norm al neonate

P rincip les o f  neonate care

#  L isten  to  the parents concerns and  deal w ith any  questions they  m ay have.

#  E xplain  about norm al baby  care and the need  for b reastfeed ing  and 

im m unization.

#  C heck  that the baby  is well.

# Search fo r congenital m alform ation.
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Box 2. Components o f Essential Newborn Care (ENC)

# clean delivery and  clean cord care to prevent new born  infection

# establishm ent o f  breathing

# keeping the baby w arm

# encouraging early and exclusive breastfeeding

# give eye care

# starting im m unization schedule

# correct m anagem ent o f  neonate illness

# ex tra  care o f  low  birth  w eight (LB W ) babies

C are at birth

# A  clean .and  safe delivery in a  clean environm ent, ideally  in the presence 

o f  a  skilled  b irth  attendant and  using  a  safe delivery  k it (p lastic sheet, 

soap, boiled  blade and boiled  thread).

#  C ut the  cord about 2  cm  from  the  abdom inal skin w ith a clean instrum ent 

and  double tie w ith  clean thread.

U D ry the baby throughly  a t deliveiy  and  cover w ith  clean dry  w arm  cloth.

# C heck  the  baby’s breathing and  colour.

# H elp establish early  breastfeeding. K eep  m other and baby together. Do 

no t o ffer any o ther feeds.
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# It is n o t necessary  to bathe the baby  im m ediately  after b irth  n o r is it 

necessary  to use oil to  clean or to rem ove vem ix  from  the babies body.

#  It is no t necessary  to shave the head.

C are fo llow ing birth

#  E xclusive breastfeeding on dem and.

#  K eep the baby  w arm . In w inter, close doors and w indow s sw itch o ff  

electric fans and use room  heater i f  possible.

# D o not bathe the baby until the day o f  life.

#  It is no t necessary to use oil regularly.

#  T he cord needs to be  kep t clean, dry and  bare. D o no t w ash  w ith sp irit or 

o ther m edication.

# C heck  for urine and  stool output. Som e m econium  (black stool) should  be 

passed  in the first 24 hours. U rine m ay no t be passed  in  the first 48 hours 

bu t once breastfeeding established you should  expect u rine at least 6 

tim es in  24 hours.

#  Im m unization- G ive baby  B C G  and O ral Polio  vaccination  in the first 

w eek  o f  life  and i f  possible. H epatitis B vaccination.

#  V itam in K  (Inj. K onakion  M M ) should  be g iven  to all neonate  babies: 1 

m g IM  as a  single does o r two 2 m g doses orally  4-7 days apart.

1793.30  G estational age assessm ent .

G estational age calculation is very  im portan t in  categorizing  and  identifying 

the h igh  risk  babies. U sing  the b in h  w eight/gestational age relationship , ihe 

w eigh t o f  new bom  infants can be  categorized as appropriate for gestational 

age (A G A ). sm all for gestational age (SG A ) o r large for gestational age 

(LG A ) S im ilarly  from  the gestational age alone, infants can be identified  as
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preterm  te rm  or po st term . T hus nine separate categories o f  new born grow th 

can be identified  at birth.

T he D ubow itz score, B allard  score. P ark in ’s score are used for gestational 

age calculation.

T able ID: 

gestation)

P arkin ’s m ethod (cannot be done o n  babies<34 w eeks o1'

0 1 2 3 4
Skin
texture

V ery  thin, 
gelatinous

Thin  & 
sm ooth

Sm ooth
&
m edium
thickness

Slight
thick,
s tiff
super­
ficial
creck

Thick 
parchm ent 
like w ith 
cracking

Skin
color

D ark  red U niform ly
p ink

Pale p ink U niform ly  
paly  p ink

B reast
size

N o breast 
tissue

<0.5cm 0 .5 -lc m >1 cm

Ear
firm ness

Soft easily 
fo lded  no 
spring 
back

Spring
back
slow ly

C artilage
felt,
spring
back
readily

F irm  w ith
definite
cartilage

Scores 4 5 6 7 8 9 10 11-12

G A (w ks) 34.5 36 37 38.5 39.5 40 41 >41
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Physical Maturity'^^
P l iy s i c a l
M a t u r i t y
S ig n

Score R e c o r d

S c o r e
H e r e

•1 0 1 2 3 4

S k in S tic k y
fria b le
tra n sp a re n t

G e la tin o u s
red
ira n s fu c e n t

S o m o o th  
p in k  v is ib le  
ve in s

S u p e rfic ia l 
p e e lin g  & /o r  
ra sh  f e w  
v e in s

C ra c k in g  
p a le  a re a s  
ra re  v e in s

P a rc h m e n t d ee p  
c ra c k in g  n o  
v e s s e ls

te a ih o r \
c ra c k ed
w rin k le d

1 -a n u g o N o n e S p a rse A b u n d a n t T h in n in g B a ld  a re a s M o s tly  b a ld

P l a n t a r
s u r f a c e

H e e l to e  
4 0 o 0 m m  
.-1
< 1 4 0 m m -2

> 5 0 m m  
n o  c a re a se

F a in t red  
m ark s

A n te r io r C re a se s
a n le r io r2 /3

C re a se s  
o v e r  en tire  
so le 1

B r e a s t Im p e c e p tib le B are ly
p e rc e p tib le

F la t  a re o la  
n o  b u d

S tip p le d
a re o la
l - to 2 - m m
bud

R a ise d
a re o la
3 - to 2 m m
b ud

F u ll a re o la  
5 -to  1 0m m  
b ud

E y e / E a r L id s  fu sed
lc o se ly -1
t ig h tly -2

L id s  o p e n  
p in n a  f la t 
s ta y s  fo ld e d

S lig h tly  c u rv e d  
p in n a  s o f t  s lo w  
reco il

W e ll c u rv e d  
f irm  in s ta la n t 
rec o il

F o rm e d  &  
f irm  in s ta n t 
rec o il

T h ic k  c a r t la g e  
e a r  s t i f f

G e n i t a l s
( m a l e )

S c ro tu m  fla t, 
sm o o th

S c ro tu m  
e m p ty  fa in t  
n ig a s e

T e s te s  in  u p p e r  
c a n a l r e a r  ru g a e

T e s te s  
d e s c e n d in g  
f e w  ru g a e

T e s te s  
d o w n  g o o d  
ru g a e

T e s te s
p in d u lo u s d e e p
ru g a e

G e n i t a l s
( f e m a l e )

C lito r is  
p ro m in e n t &  
la b ia  f la t

P ro m in e n t 
c l i to r is  &  
sm a ll la b ia  
m in o ra

P ro m in e n t 
c l i to r is  &  
e n la rg in g  
m in o ra

M a jo ra  & 
m in o ra  
e q u a ly  
p ro m in e n t

M a jo ra
la rg e
m in o ra
sm all

M a jo ra  c o v e r  
c l i to r is  & 
m in o ra

’

T o t a l  P h y s i c a l  M a t u r i t y  S c o r e

M a t u r i t y  S c o r e - 1  - 5  0  5 1 0  15 2 0  2 5  3 0  3 5  4 0  4 5  5 0

R a t in g  W e e k s  2 0  2 2  2 4  26  28  3 0  3 2  2 5  3 6  3 8  4 0  4 2  4 4
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3.31 A ssessm ent o f gestational age at birth

A. A ssessm ent o f  gestational age at birth by E xpanded  N ew Ballard  

Scoring (NBS) System '^’

1. G estational age in  w eeks is calcu lated  by M aturity  rating  (F ig -IH )

2. M aturity  rating  is calculated  by adding the physical and neurologic 

score from  the physical criteria for m aturity  an neurom uscular criteria 

for m aturity  respective (F ig -IH )

3. A ccuracy  o f  the N B S= ±  2 w eeks

B. A ssessm ent o f  gestational age at birth by  clin ical criteria

Since dates o f  last m enstruation  are frequently  no t forthcom ing from  the 

illiterate m others, assessm ent o f  gestational age m ay  be m ade on the basis o f  

the follow ing criteria:

P hysical C haracteristics:

1. L eng th  From  crow n to  sole (cm ) x  0 .8=  gestational age weeks.

T hus 50 cm  shall m ean 40 w eeks, 40cm  m eaning  32 w eeks.

2. S ole creases-

O nly  anterior transverse <36 w eeks

O ccasional creases, m ostly  in teriorly , 36 to 38 w eeks

C overed w ith  m ultip le creases: 40 weeks.

3. E ar lobe-

N o cartilage < 36 w eeks. Som e cartilage: 36 to  38 weeks.

S tiff  cartilage: 40 w eeks.

4. B reast nodule- N ot palpable at all or <2m m : <36 w eeks. 2 to 4 m m ; 36 

to 38 w eeks, 7 mm; 40  weeks.

5. Testes and  scrotum  Testes in inguinal canal o r in scrotum  bu t few  

rugae: <23 w eeks. N um bers o f  rugae m ore: 36 to 38 w eeks. Extensive rugae, 

pendulous tested  w ith full scrotum : 40 weeks.

R eflexes and Tone:
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1. P osture recoil-

C om plete hypotonic in  <32 w eeks. Som e flexion o f  low er lim bs <36 weeks. 

G ood flex io n -o f low er lim bs <36 w eeks. G ood flexion o f  low er lim bs w ith 

som e flexion o f  upper limbs: 36 to 38 weeks.

G ood m ovem ents o f  both  upper and low er lim bs: 40  w eeks.

2. Toe or heel to ear m aneuver-

Easy < 34  w eeks. D ifficult <36 w eeks. V ery difficult: 36 to 38 w eeks. Not 

possible: 40  weeks.

3. S ca rf sign- w ith  the baby  ly ing  fla t on  back, h is arm  is m oved  across the 

body and  the exam iner m akes a  note o f  the extent to  w hich  the elbow  

reaches. B eyond  the opposite side o f  the body  <32 w eeks. T he sam e bu t with 

difficu lt < 36  w eeks. O nly up  to  m idline: 36 to 38 w eeks. S tops short o f  

m idline: 40  w eeks.

4. W indow  sign-B ased o n  flexion o f  the hand  on forearm , o r dorsiflex ion  o f  

foot at lankle jo in t. U p to  90°<36 w eeks, Up to 45°<36 w eeks. V ery little: 40 

w eeks.

5. Sucldng and  sw allow ing reflexes- W eak and poorly  synchronized  <32 

w eeks. S trong and  synchronized < 32  weeks.

6. R ooting  R eflex- W hen  com er o f  m outh  o r low er lip  o f  the baby  is 

touched. M outh  turns tow ards the stim ulated side. Slow  <32 w eeks.

7. M oro R eflex- W hen the exam iner allow s to drop the ch ild ’s head 

m om entarily  (see F ig-1) there is ex tension o f  arm s follow ed b y  flexion and 

adduction. T he b aby  seem s to  be  attem pting to  em brace. W eak <32 w eeks. 

S trong > 32  weeks.
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Neuromuscutar Maturity Score iso

N e u ro m u s c u la r  M a tu rity

M a tu r ity  S iq n  1 0 1 2 3 4 5 S c o re  H e re

P o s tu re
c O C

S q u a re  w in d o w  
(w ris t) >90° 90'

>>
60"

N
45°

\
30°

p
0°

A rm  reco il

L J 180°
O  140° 

^ 1 ^ 0 " U  110° § < ,0 .
P o p lite a l a n g le ( S d

180°
c2 d

160°
c f e

140° 120̂ 100° c c b 90° o d )<90°
S ca rf s ign

- S ' 4 - S
H eel to  e a r

c © C © ( X § c c ^

P hysical M a(urlty

To tal N e u ro m iis i-u ia r  
M a tu r ity  S c o re

' M a t u r i t y  S c o r e - 1  - 5  0  5  1 0  15 2 0  25  3 0  3 5  4 0  4 5  5 0

' R a t in g  W e e k s  2 0  2 2  2 4  2 6  2 8  3 0  3 2  2 5  3 6  3 8  4 0  4 2  4 4

M aturity  rating  as calcu lated  b y  physical and N eurologic score, thus 

calculating the  G estational age.

F igure Is  : Expanded N ew  B allard  Scorting (N B S) System  for assessm ent o f 

G estational age at b irrth
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Figure IT . Low  B irth  W eight
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V

3.32 L O W  B IR T H  W E IG H T  NEONATES^®^

The new born  baby m ay be  LB W  because o f  p rem aturely  or intrauterine 

grow th  retardation  (lU G R ). A pproxim ately  one-th ird  o f  LBW  neonates in 

our country  are preterm . T he second situation that leads to LBW  is lU G R ; 

the gestation  m ay be full term  or preterm , bu t the baby  is m alnourished  and. 

therefore, LBW ; such a  baby  is also called  a sm all-for-date (SFD ) baby. 

T w o-thirds o f  our LB W  neonates fall in th is category. A t tim es, an LBW  

neonate  m ay be both  preterm  as w ell as SFD.

3.33 C auses o f  Preterm  B irth  

F e ta l :

Fetal distress 

M ultip le gestation 

E rythroblastosis

P la c e n ta l:

Placental dysfunction 

P lacen ta  previa 

A bruptio  placenta 

U te r in e :

B icom ute uterus

Incom petent cevix (prem ature dilatation)

M aternal:

T eenage m other 

P reeclam psia

C hronic m edical illness (e.g. cyanotic heart disease, renal disease) 

h ifections (e.g. L isteria m onocytogenes, group B streptococcus, urinary  tract 

infection, chorioam nionitis)
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O thers :

Prem ature rupture o fm em beranes 

Polyhydram nios

Iatrogenic (DM . Rh m com patibility)

Unknown.

3.34 C auses o f Intrauterine G row th Retardation  

Fetal :

C hrom osom al disorders (e.g. trisom ies)

C hronic fetal infections (e.g. cytom egalic inclusion disease, congenital 

rubella, syphilis)

Radiation 

M ultiple gestations 

Insulin deficiency 

Placental:

D ecreased placental w eigh t or cellulariaty  or both  

V illous p lacentitis (bacterial, viral, parasitic)

Tum or (chorioangiom a, hydatid iform  m ole) 

placental separation, infarction 

Tw in-tw in transfusion syndrom e

M a te r n a l: 

Toxem ia

H yprtension or renal disease or both

H ypoxem ia (high altitude, cyanotic cardiac or pulm onary disease) 

M alnutrition or illness or anem ia 

D rugs (narcotics, alcohol, cigarettes)
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3.35 C lassification o f  LBW'^^

U sing the birth w eight, gestational age relationship the w eight o f  newborn 

infants can be categorized as appropriate for gestational age (A G A ); small 

for gestational age (SG A ) or large for gestational age (LG A ) A baby is said 

to be A G A  if  the w eight for gestational age falls w ithin 10* to 90"’ ceniiie. 

SGA if  below  10* centile and LGA if  above 90* centile. S im ilarly from ilu- 

gestational age alone infants can be identified as preterm  (less than 37 w eeks 

gestational) full term  (38-42 w eeks gestational) o r post term  (greater than 4.' 

w eeks gestation).

GRAMS
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3.36  R ecognition o f LBW  neonates

ll is desirable to m ake clinical d istinction betw een the tw o types o f  LBW 

babies, A preteim  baby is diagnosed on the basis o f  the period o f  gestation 

calculated from  the last m enstm al cycle o f  the m other or from  NBS score. IT 

it is less than 37 com pleted w eeks the baby is designated as p retenn. Preterm  

babies also have distinct physical and neurological features w hich help in 

their recognition. The deep sikn creases over the soles are present only over 

the anterior one-third. The external ear or the p inna is soft and devoid o f  

cartilage, and it does no t recoil back  prom ptly  on being folded. In m ales, the 

scrotum  does not have rugae and testes m ay not be descended into the 

scrotum , in  fem ale infants, the labia are w idely separated  and do  no t cover 

the labia m inora, resulting in the p rom inent appearance o f  the clitores. The 

back  o f  the preterm  babies has abundant grow th o f  fm e hair called  lanugo, 

Sm ali-for-dates neonates have an em aciated  look and loose folds o f  skin 

because o f  lack o f  subcutaneous tissue; these are particu larly  p rom inent over 

the buttocks and  the thighs. They are undernourished, undersized  and 

underw eight. They look  alert and  often plethoric. In SFD  babies the head 

circum ference exceeds the chest circum ference by m ore than 3 cm. The SFD 

babies are often full term  or borderline teiTn in gestation. W hen their birth 

w eight is p lo tted  on the intrauterine grow th chart, in falls below  the tentli 

percentile.
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3.37 D ifference betw een preterm  and sm all-for-dates babies

Table 1E : Physical features

Preterm (but normal weighl-for-datcs) Small-for-datcs (but bom  at term)
1. W eight for age corresponds to 1. W eight for age less than gestational

gestational age, age (< 10''' percentile)

2. Small but plump 2. W asted

3. Pink 3. W hite or pale pink

4, Length < 50cm 4. Length > 50cm

5. Head circumference < c.35cm 5. Head circum ference >c.35cm

6. Lanugo hair 6. Thick, dark hair

7. Skin: shiny transparent, thin, 7. Skin: dry, loose, thick

edematous

8. Ears, breast tissue, genitalia-all 8. Ears, breast tissue, genitalia-all

immature mature

9, Hypotonic (floppy) 9. Good m uscle tone.

Table IG : Problems and outcome

Problems ?*reterm Term small-for- 
dates 1

L Intrauterine Hypoxia + '

2. Respiratory Difficulties

a) Birth Asphyxia + + +

b) M econium  A spiration 0 +

c) Hyaline M embrane Disease + + 0

d) Apneic Attack + + 0

3. Feeding Difficulties

a) Inability To Suck A nd Swallow + + 0

b) A sp ira tion  o f  Feeds +  + 0
1

4. S ym ptom atic  H yp o g ly cem ia + +  +

5. H ypo them ia +  + +
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6. H yperbilirubinem ia + + +

7, L iabilities o f  Infection (NEC) + + +

8. Congenital M alform ations + + +

9. H em orrhage

a) Intraventricular H- 0

b) Pulm onary + + +

10. Prognosis

a) im m ediate H igh m ortality B etter prognosis

b) Future physical & mental G ood i f  no Poor in

developm ent perinatal

com plication

occur

hypoplastic babies

In preterm  small for dates babies, com bined hazards o f  im m aturity  and 

intrauterine grow th retardation  w ould be m anifested.

3.38 Problem s and C om plications  

Preterm  LBW  N eonates:

A. Im m ediate Problem s

1. Respiratory

R espiratory distress syndrom e-R D S (H yaline m em brane disease-H M D )* 

Pneum othorax 

Congenital pneum onia 

A pnea

2. C ardiovascular

Patent ductus arteriosus- PDA*
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3. H em atologic

A nem ia (early o r late onset)

H yperbillirubinem ia-indirect*, Kernicterus 

Subcutaneous, organ (liver, adrenal) H em orrhage*

D isem inated in travacular coagulopathy 

V itam in K deficiency.

4. G astrointestinal

Poor gastrointestinal function-poor m otility*

N ecortizing enterocolitis

5. M etabolic-Endocrine

H ypotherm ia*, hypocalcaem ia*, hypoglycem ia*.

6. Central N ervous System  

Intraventricular H em orrhage*

Periventricular leukonialacta 

H ypoxic-ischem ic encephalopathy 

Sizurcs

R etinopathy o f  rpem aturity  (ROP)

Hypotonia*

7. R enal H yponatrem ia*, hypem aterem ia*, hyperkalem ia*

E dem a

8. O rther

Infections* (congenital, perinatal, nosocom ial, bacterial, viral, fungal) 

com m on

B. Late Com plications

1. N eurodevelopm ental disorders-m ental retardation, cerebral palsy

2. Seizure

3. Behavioral problem
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SGA (lU G R) Neonates:

T able IF . Problem s and outcom e o f LBW

A. Immediate problems

Problems Pathogenesis

1. Intrauterine fetal demise Hypoxia, acidosis, Infection, lethal 

anomaly.

U teroplacental perfusion during 

labor chronic fetal hypoxia-acidosis 

meconium aspiration syndrome.

2. Hypoglycemia Tissue glycoge stores 

gluconeogenesis, hyperinsulnism  

glucose needs o f  hypoxia 

hypotheniiia large brain.

3. Polycythem ia hyperviscosity Fetal hypoxia with? erythropoietin 

production

4. Reduced oxygen consumption Hypoxia, hypoglycem ia stavation

affect hypotherm ia poor subcutaneous 

fat stores.

5. Dysmorphology Syndrome anom alads cliromosomal 

genetic disorders, oligohydram nios 

induced deform ations TORCH 

infections.

6. Pulmonary

7. Infections

Hemorrhage.

B . Late compilations

1. Neurodeveiopmental disorders mental retardation, cerebral palsy
2. Seizure
3. Behavioral problem
4. Malnutrition
5. D iabetes m ellitus, hypertension, coronary heart disease.
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3.39 T reatm ent o f  low  birth w eight neonates 

1. D elivery o f  LBW  Babies

Ideally the delivery o f  an anticipated LBW  baby should be conducted in a 

hospital. The in utero transfer o f  a low w eight fetus is far m ore desirable, 

convenient and safe than the transport o f  a LBW  baby  after birth. Delivery 

should  be conducted by  trained health  professionals at lest one o f  them 

should be w ell-versed w ith the art o f  neonatal resuscitation. Resuscitation 

equipm ent like suction catheters, bag and m ask, oxygen cylinder 

laryngoscope etc should be  kep t ready beforehand. Baby m ust be provided 

w arm th fi'om a heat source like a  heater, or a  lam p w ith 200 W  bulb  to 

prevent hypotherm ia.

An LBW  new born w ith a b irth  w eight o f  1800g or above, or a  gestation oi' 

34 w eeks or m ore can be m anaged at hom e by the m other and the family 

under the supervision o f  a  health  worker,

T he follow ing infants should  be hospitalized  for care:

1. B irth  w eight o f  less than 1800 g.

ii. G estation o f  less than 34 weeks.

iii. N eonate w ho is not able to take feeds from  the breast or b y  cup  spoon 

(iiTespective o f  birth w eight and gestation)

iv. A sick neonate (irrespective o f  birth w eigh t and  gestation)

2. K eeping the LBW  B abies W arm

Provision o f  w arm th to prevent hypotherm ia is one o f  the cardinal principles 

o f  new born  care. A  baby  under cold  stress w astes energy and oxygen in 

try ing to m aintain tem perature. H ypotherm ia can  lead to hypoglycem ia, 

bleeding diathesis, pulm onary hem orrhage, acidosis, apnea, respiratory
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failure shock and even death. All th is is entirely  preventable through Ihe 

follow ing sim ple m easures:

a. F irst and forem ost the m other h erse lf  is a source o f  w arm th for the 

baby. It is o f  im m ense help to nurse the baby next to the m other day and 

n ight by kangaroo-M other care (1. b ab y ’s condition should be  stable. 2. 

baby is held upright & prone betw een her breasts 3. b ab y ’s head on il̂ . 

Side under the m other’s chin)

b. The room  w here an LBW  baby is nursed  should be  kept warm 

(tem perature betw een 28°C to  30®C in  all w eathers).

c. W hile in sum m er m onths no extra effort is required  to m aintain this 

tem perature in w inter a  room  heater or any o ther w arm ing device ma> 

have to be  used. T he baby should  be clo ths well. Tw o or three layers o f  

clo thes are generally  required. I f  the room  is no t w arm  enough, woolen 

sw eater should also be put on. Feet should be covered w ith  socks, 

hands, m ittens and  head  w ith a cap. Besides, a  blanket should be used to 

cover the baby. In a rural set-up- it m ay be a  necessary  to use hot w ater 

bottle (filled w ith lukew arm  w ater at 39°C w rapped  in double layered 

clothes) to keep the baby warm . The tem perature regulation o f  the baby 

is satisfactory w hen trunk feels w arm  to  touch, w hile the soles and the 

palm s are p ink  and warm.

d. In the hospital apart from  the above m easures, overhead radiant w arm er 

or incubator m ay be used  to keep  the baby warm .

R egular m onitoring o f  auxiliary or skin tem perarnre w ith  a  therm om eter 

should  be carried out.
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Air-heated incubator

U irth  w eig h t (kg) R oom  fc m p e ra lu re

1 .0 -  1.5 3 4 - 3 5 'C  
1 .5 - 2 .0  3 2 - 3 4 'C
2 .0 - 2 .5  3 0 -  3 2 ‘C 
greater than 2.5 28 - 30  'C

1
Skin-to-skin contact Warm room, Sre or heater

Convection

^  H  Evaporation
R ad ia tW B ^^  J ^ 3 5 H r ^

C onduc tio )J< ^^  '

Prevent heat losses Baby warmly wrapped

Keeping preterm, low birth weight and sick babies 
wami a t home

Figure 1 : K eeping w arm  o f  LBW .
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3. N utrition and Fluids

Birth w eight, gestation, presence or absence o f  sickness and indi\ idual 

feeding effort o f  the baby determ ine the decision as to how  an LBW  neonaic 

be provided w ith fluid and  nutrition. U ltim ate goal is to m eet both these 

needs from  exclusive breastfeeding.

G uidelines for the m odes to provide fluids and nutrients to LBW babiej»:

Aee C ateeories o f  neonates

B irth w eight(g) <1200 1200-1800 >1800

G estation <30w k 30-40w k >34w k

Initial intravenous G avage B reastfeeding.

fluids. Try I f  unsatisfactory

gavage feeds give cup spoon feeds

i f  no t sick

A fter 1 -3 days G avage C up Spoon Breast

Later (2-4w k) C up spoon Breast Breast

After som e m ore B reast Breast Breast

time (4-6w k)

Note :

1. F or gavage and cup spoon feeds use expressed breast m ilk  only. Start 

w ith sm all volum e, and  gradually  bu ild  up.

2. W hen the baby is on  gavage or cup  spoon feeds it is im portant that he is 

pu t on the breast before every feed. A lthough  the baby  m ay not obtain 

m uch m ilk, it w ill help  prom ote lactation and enable the baby to learn 

how  to suck.
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3. W hen shifting a baby  from  one m ode o f  feeding go another be careful. 

Introduce the new  m ode for only som e o f  the feeds to begin w ith and  then 

build  up gradually.

4. The feeding o f  every baby should  be individualized. The above 

recom m endations should only serve as broad guidelines.

N eonates w eighing less than 1200 g o r gestation o f  less than 30 w eeks, or 

those having sickness should  receive IV fluids initially. Enteral feeds should 

be in troduced gradually  by gavage as the b ab y ’s acute problem s begin to 

settle. In due course, the baby  is shifted to cup spoon then to direct 

breastfeeds.

h ifants w eighing 1200 to 1800 g (or 30-34 w eeks gestation) and not having 

any significant illness should  be pu t on  gavage feeds initially. In a couple of' 

days, it should be possible to shift them  to cup spoon feeds, and then 

gradually  to  breastfeeds. In order to  prom ote lactation and enable the baby to 

learn  sucking all bab ies on  gavages o r cup spoon feeds should be put on the 

breast before each feed for 5 to 10 m inutes, B reast m ilk  is the best m ilk  for a 

LBW  baby.

M ost LBW  babies w eigh ing  m ore than 1800 g o r over 34  w eeks o f  gestation 

are able to feed directly  from  the breast. H ow ever som e o f  them  m ay not be 

able to do so satisfactorily  during the first few  days o f  life. D uring this 

period, the feeds m ay be provided w ith  a  cup spoon.

If  lactation is inadequate in  spite o f  best efforts, the baby should be carefiill> 

evaluated for supplem entary  feeding and resorted  to for the m inim um  

necessary  period until b reast m ilk feeding can be  ensured. A ny form ula 

(Prem ature form ula i.e.Pre-lactogen) prov id ing  (per dl) about 2g protein 

(w hy-dom inant), 4 .0g  fat (containing polyunsaturated  fatty  acids and 

m edium  chain  triglycerides), and  10 to 12g o f  carbohydrate (as lactose and
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X.

m altodexlrins) and  70 to 80 kilocalories is quite suitable. I f  it is not possible 

to afford  form ula m ilk, any m ilk  obtained for household  use m ay be fed to 

ihe baby w ithout dilution.

For infants on gavages or cup-spoon feeds, total daily requirem ents can be 

estim ated from  the table on the tluid requirem ents. In a stable LBW  baby 

daily intake o f  feeds should be gradually bu ilt up to 180 to 200 m l/kg. LBW  

babies should  be fed every 2 hours starting at V2 - 2 hours o f  age. Tw o hourly 

feeds are also applicable to LBW  receiving direct breastfeeding.

T echnique o f  feeding :

G avage feeds: for gavage feeding, 5 or 6 FG  size poly thene feeding catheter 

is used for nasogastrict or orogastric placem ent. For nasogastric introduction, 

the catheter is m easured  from  the external nares to the tragus o f  the ear. and 

from  there to the ansiform  cartilage, and m arked. This length  o f  the tube 

should be introduced through the nose. F or the orogastric catheter the 

distance betw een angle o f  the m outh to tragus and  then to the ansiform  

cartilage is used for introduction. D uring nasogastric or orogastric  insertion, 

the head is slightly  raised  and  a w et (not lubricated) catheter is gently  passed 

through the nose (nasogastric) or m outh  (orogastric) dow n through the 

esophagus to the stom ach, Its position  is verified  by asp irating  the gastric 

contents, and by in jecting  air and auscultating over the epigastric region. At 

the tim e o f  feeding, the outer end o f  the tube is attached to a  10 or 20 ml 

syringe (w ithout p lunger) and  m ilk  is allow ed to trickle dow n b y  gravity. A t 

the end, about 2 ml o f  sterile w ater should  be in jected to  rinse the tube. The 

baby should  be p laced  in the right lateral position  for 15 to 20 m inutes to 

avoid regurgitation.
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There is no  need  to burp a gavage-fed baby. The polythene nasogastric or 

orogasti'ic tube m ay be inserted before  every feed or left in situ for 2 to 3 

days. W hile pu lling  out a feeding tube, it m ust be kept pinched and pulled 

out gently w hile applying constant negative pressure w ith a syringe to avoid 

trucking o f  gastric contents into the trachea. G avage feeding m ay be risky in 

very sm all babies. They have a  small capacity  o f  stom ach and the gut m a\ 

not be ready to tolerate feeds. Stasis m ay also result from  paralytic ileus due 

to autonom ic im m aturity. This, gavage-fed preteiTn babies are candidates lor 

regurgitation, aspiration and necrotizing enterocolitis (NEC). Before every 

feed, the abdom inal girth  (just above the um bilical stum p) should  be 

m easured. I f  the abdom inal g irth  increases by m ore than 2cm  from  the 

baseline, the baby  should be evaluated carefully  for any  illness. T he enteral 

feeds m ay have to suspended till the abdom inal distention im proves.

Fluid requirem ents o f  neonates (m l per kg body w eight)

D aily life Birth w eight

>1500g 1000 to 1500g <1000g

I 60 80 100

2 75 95 115

3 90 110 130

4 105 125 145

5 120 140 160

6 135 155 175

7 onw ards 150 170 200

Note;
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1. On the first day fluid requirem ents range from  60 to lOOml/kg (the

difference betw een the three categories 20m l/lg each day)

2. The daily increm ent in all groups is around 15ml per kg  till day 7.

3. For those receiving phototherapy add extra 10 to 15m l/kg fluid.

4. T hese are general guidehnes; fluid therapy o f  every baby should be

individualized.

C up-spoon feeding:

Feeding w ith cup-spoon has been found safe in LB W  babies. This m ode o1' 

feeding is a bridge betw een gavages feeding and direct breast feeding. 

N eonates w ith gestation o f  30 to 32 w eeks or m ore are in position  to swallow 

the feeds satisfactory even though they m ay no t have coordinated sucking 

efforts. The required am ount o f  expressed breast m ilk is taken  in  a spoon. 

The baby is p laced in sem i uprigh t posture w ith  a napkin  around the neck  to 

m op up the spillage. The spoon is filled w ith  m ilk, a  little short o f  the brim , 

p lace at the lips o f  the baby  in  the com er o f  the m outh. The baby will 

actively sw allow  the m ilk. Sim ilarly, feeding can be given from  a cup.

Breastfeeding:

LBW  babies m ay be slow  in sucking and  take longer tim e to feed.

A ssessm ent o f  A dequacy o f  N utrition  ;

A LBW  baby  loses up to  1 to 2 percent w eight during the first w eek o f  life. 

B irth w eight is regained betw een 10'^ and 14‘*’ day. All babies start gaining 

w eight by second w eek  o f  hfe at a rate o f  about 15 to 20g per day. 

H ospitalized  LBW  babies should be w eighed everyday.

Excessive w eight loss & delay in regaining b irth  w eight are suggestive o f 

inadequate feeding, cold stress or system ic illness (like anem ia, sepsis etc).
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4. N utritional supplem ents '

All LBW  babies should receive vitam in K1 at b irth  (Im g  IM or IV. 2mg 

PO). V itam in A and D are required in doses o f  1000 lU  and 400 II.' 

everyday, respectively from  2 w eeks o f  age. At 8 w eeks o f  age. iron 

supplem ents should be started  in a dose o f  2m g/kg/day. V eiy  low birth 

babies (<1500 g, <32 w k gestation) need vitam in E (1 m g/kg/d. 6-12 

lU /kg/d). calcium  and phosphorus supplem entation till 37 weeks.

5. Protection against in fection  & early detection o f  sickness

H and w ashing before and after handling  each baby, handling  should be 

m m im um , visitors should  be controlled. K eep w ay infected persons. Earl> 

diagnosis o f  severe infection & treatm ent.

Prognosis

M ortality o f  LBW  babies is inversely  related to the gestation & birth  w eight 

d irectly  to com plications. M ore than 90%  o f  LBW  have no 

neurodevelopm ent handicaps.

The outlook for uncom plicated prem ature babies is as good as that for babies 

born after full m aturity. In fact several renow ned and fam ous people who 

w ere prem ature grew  up to  becom e leaders and intellectuals. Sir Isaac 

N ew ton, the greatest m athem atician genius w eighed m erely 3 lbs at birth. Sir 

W inston Churchill the legendary P iim e M inister o f  Britain was born after 7 

m onths o f  pregnancy w hen h is m other w as partic ipating  in  royal dance. The 

w orld renow ned artist Pablo P icasso cam e into th is w orld  a bit too early. The 

parents o f  prem ature, children therefore should  no t feel despondent. W ith 

tim ely health  expert valued w eight gain survival m ay be restored  after zinc 

supplem entation for full life despite LBW .

18̂
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CHAPTER 4

MATERIAL AND METHODS

4 0 4 1 2 2

f V s r ^ i lW T T v r a
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M A T E R IA L S A N D  M ET H O D S

4.1 T ype and period o f  study

rh is  w as a prospective random ized, double blind study. T he duration ol 

study w as 2 years from  M ay 2005 to M ay 2007. The research proposal was 

approved b y  Faculty o f  Postgraduate M edical Science and Research. D haka 

U niversity  and Ethical clearance was obtained from  B angladesh  M cdical 

Research C ouncil.(A ppendix  10.1)

4.2 Study Population and Selection o f  the subjects.

This study w as carried out at the N eonatal w ard  o f  Sher-E -B angla M edical

C ollege H ospital, B arisal, Bangladesh. The duration  o f  sm dy w as from  Ma},

2005 to February 2007. O ne hundred  pairs o f  Low  birth  w eight neonates

w ere m cluded in this study.

The selection criteria o f  neonates in the smdy:

1. B irth  w eight less than 2.5kg (betw een 1200 gm  to 2300 gm ) w ith 

gestation period betw een 28 and  42 w eeks.

2. N eonates w ho w here adm itted in the first day  o f  life and the m other o f  

w hom  consented to reside in the hospital for continues 28 days.

3. N eonates o f  m other w ho did  no t have h istory  o f  zinc supplem entation 

during  pregnancy.
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I'he exclusion c r ite r ia ;

1. N eonates adm itted  w ith  respiratory  distress syndrom e (RD S). Birth 

A sphyxia, H ypotherm ia etc.

2. The parents did no t consent to  participate in the study.

4.3 D evelopm ent o f  Q uestionnaire

In order to obtain quaUty data, a standard Q uestionnaire w as developed for 

this study, w hich included new born  health  infoiTnation; m easurem ent o f  

w eights o f  neonates, gestational age, and  any  LBW  related  problem s. The 

questionnaire w as pre-tested and  finalized before date collection. (A ppendix 

10.4)

4.4 Study procedure.

A fter adm ission a  detailed history  and thorough chnical exam ination was 

done in all cases and controls. G estational age w as assessed according  to 

new  B allared scoring system . Then parents w ere inform ed (A ppendix  10.2) 

and consent w as taken from  them  after explain ing  the purpose o f  the study 

(A ppendix  10.3). Close m onitoring w as done for study neonates.

T he case selection m ethod :

1. Each o f  the enrolled  neonates consecutively by  fo llow ing inclusion 

and  exclusion criteria and  w as random ized either o f  the 2 groups.

2. T he case and  control w ere m atched b y  w eight, sex, type o f  LBW  and 

type o f  feeding.
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O ne hundred  pairs, representing 200 neonates w ere included in the study. 

A fter random ization and pair m atched neonates w ere grouped into two 

groups, 100 neonates w ere included group A, and 100 neonates in group B,

4.5 Zinc Supplem ent and placebo

The syrups adm inistered for the neonates o f  both groups w ere prepared b)' 

O rion Laboratories L td., 153-154 Tejgaon I/A , D haka-1208, a  drug 

m anufacturing com pany, Syrup for the case neonates w as prepared b\ 

elem ental zinc, sucrose, flavor and preservatives as 100ml in a sealed bouli. 

w ith  beautifu l carton o f  w hich 2.5 ml contained  5 m g o f  zinc. T he placebo 

syrup w ith  sam e color and  taste contained sucrose, flavor and  p reserva ti\’es 

but no zinc. The syrups w ere labeled  as D2 and these codes w ere kept 

confidential w ith the pharm acist. N either the investigator n o r the subjects 

knew  the intervention agent. The tw o syrups w ere indistinguishable in 

presentation. A t the end o f  the study the code o f  D ^ &  D2 syaip  w as decoded 

and found P ^co n ta in ed  zinc and w as placebo. In the first 28 days o f  hie. 

the neonates o f  group A received labeled  di syrup at a  dose o f  2.5m l and 

group B received  2.5ml o f  syrup labeled  as D 2 p e r day. The m other or care­

giver o f  each child w as show n individually  how  to adm inister the syrup by 

using disposable syringe and advised to  give child  the daily  dose. The 

parents o r care givers w ere instructed  to feed 2.5m l o f  theX i^or D2 syrup by 

disposable syringe (w ithout needle) in  every m orning  at 10AM  to their 

neonatest as up to 28 days.
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F ig .l W The syrup administered to the study neonate by researcher.

Neonate w ho were unable to take feeds either from breast or dropper or 

spoon, nasogastric tube (size no. 6) w as used. Sixty ml expressed breast milk  

or infant formula (lactogen) was given in 24  hours and gradually increased to 

20ml after every 24 hours up by 200m l per kg body w eight per day. The 

feeding o f  the study and control neonates remained same. The overall 

supervision was maintained by the researcher.

4 .6  A nthropom etric data collection

M easurement o f  weight o f  case and control neonates without cloth before 

feeding at 9 a.m. with the use o f  a portable w eight measure scale (m odels 

RGZ-20. Baby Table w eighing machine with a capacity o f  15 kg  x  50gm ) 

after 72 hours, 7 days, 14 days, 21 days and 28 days o f  birth and recorded in 

the questionnaire.
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Fig. 1X : Measurement o f  w eight o f  the study neonate by researcher.

4.7 D ata processing

Record form (Questionnaires) were precoded and checked daily. Before  

entering data into the computer, individual record form w as scrutinized 

thoroughly for accuracy and consistency.

4 .8  D ata Entry

A  data entry package were developed, dBASE II plus were used to develop  

the data entry package. After computer entry o f  the entire data w as checked  

and edited by the researcher.

Data entry w as verified by using loss checks and logical checks. Gains in 

w eight were analyzed using two-w ay A N O V A  with sex  and supplement 

group as factors.
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4.09 Data analysis plan.

A tabulation plan w as prepared  and necessary program s w ere developed 

Lismg statistical softw are package SPSS/PC + and EPI Info by a data  analyst 

under the guidance o f  researcher. D uring analysis frequency distribution for 

all the variables w ere w orked out and produced in tabular fom i. In ihe 

second stage o f  the analysis a  num ber o f  cross tables consistent to the 

research objectives w ere produced. Som e im portant findings w ere presented 

in graphical form.

4.10 A nthropom etric data analysis.

The anthropom etric data  w ere calculated  and analyzed as standard deviation 

scores (Z-scores) o f  N C H S (The US N ational C enter for H ealth  S tatistics) 

reference w eight-for-age as percentage o f  reference m edian o f  the indicator. 

T he anthropom etric softw are package w as used in this regard. The follow ing 

cu t-o ff level w as used to categories severe, m oderate and norm al fom is o f  

m alnutrition  or under nutrition.

W eight-for-age Z  score (W AZ)

W A Z  =  Less than or equal to -  3 SD : Severely underw eight

W A Z ^  - 2SD  to -  2.99 SD : M oderately  underw eight

W A Z = G reater than -  2 SD ; N o t underw eight

4.11 Uni variate data analysis.

Socio-dem ographic and child  data  w ere analyzed by  sing SPSS softw are 

package. O utputs o f  tw o-w ay classification w ere transferred into EPI Info 

softw are package to  calculate Chi-squre value, O dds ra tio  and R elative risk.
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1.12 B ivariate and m ultivariate analysis.

C hi-Square test w as done to find out the association  betw een dependent and 

independent variables. O dds ratio  (O R ) w ere done to tind  out the association 

o f  exposure w ith  risk  factors. R elative risk  (RR) w as done to tlnd ou t the risk 

o f  exposure than non-exposure to form  abnorm al. C orrelation coel'Uciein 

w as done to find out the degree o f  re lationship  am ong the variables. Analysis 

o f  variance (A N O V A ) w as done to find out the subjects effected  on /i iu  

supplem entation. M ultip le com parisons and  m ean test w ere done to  com pare 

betw een groups. Logistic regression  analysis w as done to find  out the effect 

o f  independent variable on  w eight gain.
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^ CHAPTER- 5

RESULTS
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R E S U L T S :

A total Of 200 hundred neonate infants (100 in  the zinc supplem ented and 

100 in die control group) w ere random ly selected to com plete the study until 

28 days o f  age. F ive follow  up w eight including birth  w eight \\'ere noted 

A lter decoding, analysis w as done and data presented by graphs.

Table 1: Baseline characteristics o f  the selected infants

Variables Cases (n=100) Control (n=100)
Children Neonate Neonate
Sex
Male 54.0% 54.0%
Female 46.0% 46.0%
Average birth weight (gm) 1789.0±228.89 1789.0±228.89
T vdcs o f  low  b irth  vveieht
lUGR 22% 22%
Pretenn 78% 78%  '
Average gestational age 33.8±4.6 33.8±4.6
P ro b lem s / com D lication
No problem 72.0% 44.0%
Jaundice 15.0% 24.0%
Infection 7.0% 26.0%
Convulsion 2.0% 3.0%
Apnoea 4.0% 3.0%

Table 1 show ed the baseline characteristics including  m ale (54% ). fem ale 

(46% ), average b irth  w eigh t (1789.0±228.89 gm .), lU G R  (22%),  preterm  

(78% ) and average gestational age (33.8±4.6) w ere sim ilar in tw o groups. 

Seventy tw o percent o f  cases had no problem s / com plication durm g the 

study period. T he rest 28 percent had various types o f  problem s 

com plication  such as jaundice, infection, convulsion and apnoea. On the 

o ther hand only 44 percen t o f  control had no  problem s/com plication. The 

rest 56 percent had various types o f  problem s / com plication.
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Table 2. D escriptive M easurem ents for W eight at D ifferent Periods. 
W eiglit G ain, and G estational Period  

(For C ase and C ontrol)

C entral Tendencies DisiKrsions Percentiles Shiipt 1
Mean Median •Si ,

Devijiion
Imer
Quartile
Kan^e

5 25 75 95 SkL'U
nt-'N

U, .. 1 
I

I 1788.50 1800.00 229.718 350.00 1450.00 1600.0 1950.0 210000 . 40: !-■ 1
liinu I'otiirol 1789.50 1800.00 228.885 350.00 1450.00 1600 0 1950.0 2100.00 -4  I.

'A u Jn < JbL' 1610.50 1525.00 216.759 300.00 1252.50 14500 IT.'O.O 1950 00 ■

llolils
 ̂ oniuti 1614.00 1600.00 216.384 350.00 1300.00 1450.0 1800.0 1947 50 -01 r<--

i
( nsc 1810.00 1850.00 230.940 350.00 1405 00 1650.0 2000.0 2147.50 -Mi4 1

'iii-i ' i 'antiol 1802.5U 1850.00 229.775 300.00 1402.50 1650.0 1950.0 2150.00 - -i.'<

\Vci«h( Case I%(1.00 1975.00 240.463 338.00 1600.00 1800.0 2137.5 2350.00 -..153 .14’
Aliei 14 Comrol 1957.00 1950.00 232.464 350.00 1600.00 1800.0 2150.0 2347.50 - 28') 1 ,•

Weisihl I'asc 2273.00 2300.00 285.988 400.00 1802.50 2050.0 2450.0 2700.00 -.302
Mici 21 Control 2168.50 2200.00 247.579 337.50 1750.00 20125 2350.0 2550.00 - 2 '2

Case 2665.50 2650.00 331.182 450.00 2102.50 2450.0 2900.0 3197.50 -250
A tier 28 Comrol 2407.00 2400.00 267.991 400.00 195000 2200.0 2600.0 2847.50 033 -.21)4

rol;il Case 883.00 900.00 194.913 250.00 550.00 750.00 lOOU.O 1197.50 - .  lim
w 1 [jam 
at Ihc
end

Comrol 616.00 650.00 160.472 200.00 400.000 500 00 700.00 ‘KiO.OOO ..^hi

(,'ase 31.404 32.00 6.9267 9.0 19.600 26.700 35 700 42.740 - IIIO

li.Ull

Control 21.63 22.200 5.675 7.20 13.050 17.800 25.000 32.000 176

GvsiaDo Case 34.09 34.50 4.526 6.00 28.00 .JOOO 30.00 42.00 .210
iial Agi: Control 34.09 34.00 4.59 6.00 28.00 30.00 36.00 42.00 .200

T able 2 Contains im portant descriptive m easures o f  continuous variables o f  

the data set for both  case and  control. To grasp traits o f  the table we drav\ in 

Fig. I line diagram s o f  a) m ean, m edian (m easures o f  central tendency); b) 

standard deviation, quartile deviation (m easures o f  d ispersion) and c) four 

im portan t percentiles o f  eight w eight variables for both  case and conn-ol. In 

the figures it is c lear that bo th  alm ost all m easures o f  central tendency and 

percentiles o f  case are h igher than those o f  control. The w eight gam  stated to 

increase by 7 days o f  intervention and  m aintained d ll the end o f  the study. 

This increm ent w as m ore m arked in  cases. The w eigh t w as 883.0 and 616.()g 

respectively  in  cases and control. The average w eight observed in 3 1 .4g and 

21 -63g for case and control respectively.
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Figure. 1 represents means o f  eight characteristics o f  eight weight variables.

Line cNagram of mean of dght c h a ra te r is tic s  of eight variables

( For both case and control)

Q an d  ChaiadEnsdc  
'arV\^forC^
_ Q an d  ChaiactEnsbc 

o f W eight fo r C onlid

A^dtan h le rq jT tile c ^ . 25lhpe(C8n()le 99h peioen b le

Characteristics

The Figure 1 only represents means o f  eight characteristics o f  eight weight 

variables. The diagram depicts that measures o f  case in each o f  the three 

categories, specially the first and the last ones are higher than those o f  

control.
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Figure. 2. Lines through the w eights at different tim es for both the Case and 

Control

"T R K R B t  V
\ w w > v \ S

\ \ \ \ \ \ \
Variables o f V W e i^  a t tunes VsiaU es o f WeigMs at tim s

In the last six weight variables w e observed case are higher w eight gain thOT 

control. A ll these findings suggest that treatment has positive effect on  

weiglit.
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Table 3: Paired Sam ples Test

y

Paired Differences T-tesi Df l>- 
'  alue

Mean
DIITereiicc

Std Std Error 
Men

')5%  Cnntldence Interval o f the 
Di ITerence

[.ower L'ppci

I'air
j

Weight after 72 hours for case - 
U'figlil after 12 lioiirs fur
I'omrol

-3.50000 53.30255 5.33025 -14.07638 7.07638 -,()57 V) 51 '

•>
Wtighi a Tier 7 days for :ase - 
Wvight alier 7 day foi* cDnlroi

7.50000 57.89881 5.78988 -3.98838 18.98838 1.295 ')•) I'JS

I'd II 
3

Wijighi after 14 days tor case • 
Weight after 14 days for control

Q.UOOOO 83.29()96 8.32y7» -7.52792 25.52792 1.1)811 9v 2n '

Pair
4

Weighi after 21 days for case - 
W tighl after 2! days for control

104.50000 184.23950 18.42395 67.94289 141 05711 5 672 99 .Dim

Pilir
5

Weight after 28 days for case - 
Weight after 28 days fo'tonlrol

258.50000 248.33333 24.83333 209.22528 307.77472 10.409 99 .00(1

Pair
t>

Aver weight gain for case • 
Aver weight gain for control

9.76500 8.75421 .87542 8.02797 11.50203 11.155 yy 1)1)11

Pair
7

Gestational Age Ibr Case - 
Gestational Age for cortrol

.00000 1.05409 .10541 -.20915 .20915 .000 99 I 0011

This table 3 show ed that w eight gain w as significantly  h igher in cases than 

control from  21 days to 28 days. A verage w eight gain in cases was also 

significantly  h igher in cases than the control (P=.001).

106

Dhaka University Institutional Repository



y

Table 4: Independent sam ples test betw een the outcom es o f  zinc 
supplem ented and w ithout zinc supplem ented group

Source of variation Zinc supplementation 
(cases)

Without Zinc
supplementation
(control)

z-test for 
Equality of 
Means

Sig,(2-
tailed

Mean Std,
Deviation

Mean Std,
Deviation

Binh weight 1789.50 228.89 1789.50 228,89 0.000 1.00

Weight after 3'“ day 1610.50 216.76 1613.00 215.04 - 0,082 0.93

Weight after 7“* day 1810.00 230.94 1803.50 231.08 0,199 0.84

Weight after 14*” day 1964.00 241.84 1958.00 232.54 0,179 0.85

Weight after 2T' day 2261.5* 292.14 2165.5* 243,47 2.52 0,01

W'eight after 28“ day 2665,0* 331.32 2374.0* 410,07 5,52 0,00

* The m ean difference is significant at the .05 level.

I 'ab le  4 show ed that m ean b irth  w eigh  o f  cases and control w as sim ilar. 

M ean w eight after 3 ’’*̂, 7“̂  and 14'^ days o f  cases w ere no t significantly 

d ifferent (P>0.05) w hen com pared w ith  control group respectively. M ean 

w eight after 21®' and  28 ‘̂  days o f  cases w as significantly  higher {P<0.05) 

than that o f  control group respectively.
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Table 5: M eaii, standard deviation, skew ness o f  w eight and  its rate o f  change 

by follow  up

Variable Groups Source o f variation N Meaii skeswness R.iK 
change npei 

unili 1)1 
wciiihi

Case Birth weight 100 1789.50±228.89 -0 .41 From busci.iir
Weight after 3 ^ °  day 100 1610.50±255.38 -0 ,41 .1U( 1
Weight after 7'"' day 100 1810.00±230-94 -  0.54 ,Pl( ;
Weight after 14‘" day 100 1964.00±241,84 0.55 ( !')(

Weight Weight after 21*' day 100 2261.50±296,14 0.39
(gm.) Weight after 28“’ day 100 2665.00±331.52 -0 .4 0 .48+)

Control Birth weight 100 1789.50±228.89 -0 .3 5 From baseline
Weight after day 100 1613.00±215.04 -0 ,2 8 -09( )
Weight after 7'*' day 100 1803.50±256.86 -0 .65 ntpf .

Weight after 14'" day 100 1958.00±232.54 -0 .3 0 ■09(+)
Weight after 21®' day 100 2165.50±243.47 -0 .2 4 ,17( + 1
Weight after 28"’ day 100 2374,00±410.07 -  2.82 .32; ;

+ increase -  decrease

Table 5 show ed the m ean values w ith standard deviation, skew ness o f  

w eights and  its rate o f  change o f  d ifferent indicators o f  the infants surveyed. 

A fter 7'^ day  follow  up, average w eigh t o f  case and control w ere found to 

increased gradually across the follow  up. Sm all values o f  skew ness o f 

d ifferent indicators indicate that the sam ple w ere norm ally  distributed and 

w ere representative o f  the population. A fter 3^ ,̂ 7*, 14̂ '’, 21^’ and 28^’’ days 

follow up, rate o f  change (per unit) o f  w eight from  baseline o f  cases were 

0.10, 0.01, 0.09, 0.26 and  0.48 respectively. W hereas the rate o f  change o f  

control group w ere - 0.09, 0.007, 0,09, 0.17 and 0.32 respectively . Rate o f  

change o f  w eight am ong cases w ere found to be h igher than control group.
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Figure 3. Box Plot of Several Weights for Case and Control
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show s that both median and dispersion o f  the weight at later periods and 

weight gains are higher for case than control.
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Rgure 4 Linear trend of rate of change (% ) of weight from  
baseline by follow up

Follow up (day)

Positively significant correlation ( r =  0 .99, P<0.01) between rate o f  change 

o f  w eight and fo llow  up days o f  cases was found. Positive correlation 

im plies that rate o f  change tends to increase as fo llow  up days increase. Rate 

o f  change o f  weight o f  control group w as also significantly correlated ( r =  

0.97, P<0.01) with the follow  up days. Strength o f  correlation in cases was 

higher than that o f  control group.
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Figure 5  C om parison between initial w e ig ll  and final weight

2665

case control

Figure 5 showed that mean w eight o f  final fo llow  up o f  cases and control 

group were significantly higher (P<0.000) when compared with mean birth 

weight. Improvement o f  weight in cases and control were 48.92 percent and 

32.66 percent respectively.
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Table 6: Tests o f  betw een  subjects effects o f  zinc supplem entation 

and w ithout zinc supplem entation

Groups Source o f  variation N Mean Std. Analysis 'f
7 m c Deviation variance

supplem entation (ANOVAi

F _ . Suj
Zinc Birth weight 100 1789.50 228.89 219.24
supplem entation W eight after 3'“ day 100 1610.50 216.76
(Cases) W eight after 7'^ day 100 1810.00 230.94

W eight after 14"' day 100 1964.00 241.84
W eight after 21 day 100 2261.50 292.14
W eight after 28 '̂’ day 100 2665.00 331.32
Total 600 2016.75 437.13

W idiout zinc Birth weight 100 1789.50 228.89 107.13 0.000
supplem entation W eight after 3"“ day 100 1613.00 215.04
(Control) W eight after 7*” day 100 1803.50 231.08

W eight after M'" day 100 1958.00 232.54
W eight after 21̂ ^̂  day 100 2165.50 243.47
W eight after 28^“ day 100 2374.00 410.07
Total 600 1950.58 369.15

Overall cases Com bined 600 2016.75 437.13 8,02 0.00?
Overall control Com bined 600 1950.58 369.15

Table 6 show ed that the subjects effects in  cases (F=219.24, P<0.000) and 

control (F=107.13, P<0.000) w ere significantly  different. Effect between 

zinc supplem entation in  case and w ithout zinc supplem entation in control 

group w as significantly  d ifferent (F ^8 .02 , P<0.005). S trength  ol 

effectiveness in case w as h igher than the strength  o f  effectiveness in conu'ol 

group.
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Table 7: M ultiple com parisons am ong the outcom e o f  zinc supplem ented 
and w ithout zinc supplem ented groups

(I) (J) z in c  supplem entation  
(cases)

w ithout zinc su p p k  
(control)

menialuiii

Ml-M ean
D ifferen ce (1-J)

Sig, M ean
D ifference (1-,);

Birth weight W eight after 3"* day 179.00* ,000 176.50* .001
W eight after 7“' day -20.50 .997 -14 .00 1,0(1
W eight after 14'” day -174 .50* ,000 -168.50* .002
W eight after 2 T ‘ day -472 .00* ,000 -376.00V .00(1
W eight after 2 8 “* day -875,50* ,000 -584.50* ,00(1

A fter 3'" day Birth w eight -179 .00* ,000 -176.50* .001

W eight after 7“' day -199 .50* ,000 -190,50* n .000

W eight after 14“' day -353.50’" .000 -345.00* ,000
W eight after 21*' day -651.00* .000 -5 5 2 ,5 0 * ,000

W eight after 2 8 ‘” day -1 0 5 4 .5 0 * .000 -761 ,00* ,000

A fter 7"' day Birth w eigh t 20 .5 0 .997 14,00 1,00

After 3"* day 199,50* .000 190,50* .000

W e i ^ t  after 14‘" day -154 .00* .004 -154 ,50* .006
W eight after 2 1 “  day -451 .50* .000 -362 .00* ,000

W eigh t after 28*" day -855 .00* .000 -570 .50* ,000

A fter 14'" day Birth w eigh t 174.50* .000 168.50* ,003
W eigh t after 3"' day 3 53 .50* .000 3 45 .00* ,oon
W eight after 7“  day 154.00* ,004 154,50* .006
W eight after 21*' day -297 .50* ,000 -207 ,50* ,000

W eight after 28“  day -701 .00* ,000 -416,00* .00(1

After 21"̂ ' day B in h  w eig h t 4 72 .00* ,000 376 .00* .ouo
W eight after 3“  day 6 51 ,00* ,000 5 52 .50* ,000

W eigh t after 7“  day 4 5 1 .5 0 * .000 3 62 .00* ,000

W eigh t after 21*‘ day 2 97 .50* .000 2 07 .50* ,000

W eight after 2 8 ‘*' day -403 ,50* ,000 -208 ,50* ,000

A fter 28"' day Birth w eigh t 875 .50* ,000 5 84 ,50* .000

W eight after 3™ day 1054.50* .000 761 ,00* .ouu
W eight after 7“  day 855 .00* ,000 5 70 ,50* .000
W eight after 14“  day 701 ,00* .000 4 1 6 ,0 0 * ,000

W eight after 21*' day 4 0 3 ,5 0 * .000 2 08 .50* ,000

* T he m ean difference is significant at the .05 level.
M ultiple com parisons b y  Post H oc test o f  w eight by  follow  up show ed that 

average b irth  w eight after 3̂ *̂  day  o f  cases w as significantly  fla t (P<0.05) 

w hen  com pared w ith  average b irth  w eight. A verage w eigh t after 3“̂ , 7"’ , 14’'’ 

.21^^ and 28'^ days w ere significantly  d ifferent (?< 0 .05 ) w hen com pared to 

each other. Sim ilar significant results w ere found in control group (Tabic ’ ).

113

Dhaka University Institutional Repository



Figure ̂  Comparison of weight gain (gm./day) 
between cases and control

Case Control

>

Figure 6 show ed that mean w eight gain (31.37 ±  6.91 gm ./day) o f  cases was 

significantly higher (P<0.000) than tlie mean w eight gain ((21.63 ±  5.67 

gm ./day) o f  control group.
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Table 8: W eight for age z-score (W AZ) by follow  up

r

\  ariablc Groups Souree o f 
variation

N Mean Std.
Deviation

Case Birth weight 100 -3.6618 0.35

Weight
(gm)

W eight after 3'̂ '̂  
day

100 -3.9679 0.38

W eight after 
day

100 -3.6300 0.35

W eight after 14'" 
day

100 -3.3882 0.37

W eight after 21®̂  
day

100 -2.9222 0.45

W eight after 28'” 
day

100 -2.2896 0.52

Control Birth weight 100 -3.6618 0.35
W eight after 3*̂^̂ 
day

100 -3.9374 0.33

W eight after 7'“ 
day

100 -3.6239 0.40

W eight after 14“’ 
day

100 -3.3975 0.36

W eight after 21^' 
day

100 -3.0710 0.37

W eight after 28'” 
day

100 -2.7431 0.64

Table 8 show ed that m ean w eight for age z-score after 3'̂ '̂  day  o f  cases w'as 

low er than baseline (birth  w eight). A fter 7'*’ day, m ean w eight for age z-score 

w ere gradually  increased across the follow  up. Sim ilar trend w as observed in 

control group.
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Table 9: N utritional status (% ) o f  the  ch ild ren  by  w eight for age z-score
(W A Z) classification

Source o f  variation C ases (0=100") Control (n = 100)
W A Z < - 3  
S D  (S everely  
underweight)

W A Z - 2 . 9 9  
to  -  2 SD  
(M oderately  
under 
w eight)

W A Z > - 2  
S D  (N ot 
under 
w eight)

W A Z  <  -  3 
S D  (S everely  
underweight)

W A Z 2 .99  
to -  2 SD  
(M odcratclj 
undcrw ciyhi)

W
2 SD  
( N u t  
uiuL 
W C I L 'h l i

Birth w eight 98 .0 2.0 0 ,0 98 .0 2.0 (1 ('

W eight after 3"“
day

100.0 0,0 0 .0 100.0 0 1.1.

W eight after 7“' 
day

96,0 4.0 0 .0 97 .0 3.0 (I r

W eight after 14“ 
day

85.0 15,0 0 .0 85.0 15.0 0 .0

W eight after 21®' 
day

38.0 62,0 0 .0 54 .0 46 .0 0 .0  ;

W eight after 28“' 
day

8.0 62 .0 30 .0 22 .0 72 ,0 6 .0

r-

N utritional status o f  the  children by w eight for age z-score classification o1' 

cases during  baseline show ed that severely underw eight, m oderately  

underw eight and norm al w ere 98 percent, 2 percent and 0 perccnt 

respectively. Sim ilar results w ere found in control group. A fter final follow 

up, severely underw eight o f  cases and control group w ere reduced  from  9X 

percent to 8 percent and  22 percen t respectively. O n the o ther hand  normal 

n u n itio n  status o f  cases and control group increased to 30 percent and 6 

percent. A ccording to severely underw eight, im provem ent w ere 90 percent 

o f  cases and  76 percent o f  control group (Table 9).
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Table 10: A ssociation o f  zinc supplem entation w ith  w eight for age z-score

classification after final follow  up

Zinc
supplem entation

W A Z < -2 S D  
( underweight)

WAZ > - 2 SD 
(Normal)

Total

No
(control group)

94 6 100

Yes
(cases)

70 30 100

1 otal 164 36 200

Chi-square = 1 7 ,9 2  P < 0.000 Odds ratio (OR) = 6 .7 1  Relative risk (RR) = 1 .3 4  

T able 16 show ed that zinc supplem entation w as significantly  associated 

(C hi-square =  17.92 P < 0.000) w ith  nutritional status. O dds rano  

(O R =6.71) show ed that control group (w ithout zinc supplem entation) was 

positively  associated w ith  underw eight. R elative risk  (R R =1.34) show ed lhai 

control group had 1.34 tim es h igher risk  to fo rm  underw eight than cases.
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I 'ab le  11: Effectiveness (% ) o f  zinc supplem entation on  severely
underw eight

Zinc supplementation Follow up WAZ < -  3 SD 
(Severely 
underweight) %

Effectiveness (" i

Birth weight 98.0 From baseline
\ ’cs Weight after 7̂ '̂  day 96.0 2.U4

Weight after 14'*’ day 85.0 13.27
Weight after 21^' day 38.0 61.22
Weight after 28‘" day 8.0 91,84
Birth weight 98.0 From baseline

No Weight after 7*" day 97.0 1.02
Weight after 14‘*’ day 85.0 13.26
Weight after 21** day 54.0 44.89
Weight after 28'" day 22.0 77.55

Effectiveness =  [ ( baseline -  final follow  up) baseline] x 100 

A fter 7'^, 14'*’, 21®' and 28 '’’ days follow  up effectiveness o f  the program  on 

severely underw eight o f  cases w ere 2.04, 13, 27, 61.22 and 91.84 percent 

respectively. W hereas the effectiveness o f  control group w ere 1.02. 13.26. 

44.89 and  77.55 percent respectively. E ffectiveness o f  cases w as higher than 

the effectiveness o f  control group (Table 11).
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Figure f r  Bfectiveness of the program on 
w eight for age z-score (WAZ)
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Figure 7 showed the linear curve o f  effectiveness o f  the program on weight 

for age z-score by fo llow  up days. It w as found that effectiveness o f  cases 

and control group gradually increased across the fo llow  up and effectiveness  

in case was higher than that o f  control group.
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Table 12: A ssociation o f  zinc supplem entation w ith  nutritional status by
w eight for age z-score

X

Zinc
supplem entation

Underweight 
(waz < — 2 SD) 

Normal
(waz > — 2 SD)

Chi-
square

S.g. Odds
rano

(OR)

Relative
risk

RR)

No (control) Birth weight 0.26 1.00 1.00 1,00
\ 'c s  (cases) W eight after 7̂ '’ day 0 1.00 1.35 1,01

W eight after 14 "̂ day 0.04 0.84 1.00 1,0
W eight after 21®' day 4.43 0.03 1.92 1.42
W eight after 28'” day 6.0 0.01 3.24 2.75

Table 12 show ed the association betw een zinc supplem entation and 

nutritional status. Up to 14“' day  follow  up it w as found that zmc  

supplem entation w as no t significantly  associated (P>0.05) w ith  nutiitional 

status. This im plies that prevalence o f  underw eight was equally  com m on in 

all groups. A fter 21*' and 28^'' day  follow  up, C hi-square tcsl show ed that 

zinc supplem entation w as significantly  associated  (P<0.05) w ith  nutritional 

status. O dds ratio  1.0 show ed that control group (w ithout zinc 

supplem entation) w as n o t positively  associated  w ith  underw eight. A fter 21" 

and 28'^ day follow  up, odds ration  1.92 and 3.24 show ed that control group 

w as positively  associated  w ith underw eight. U p to 14'*̂  day follow  up, 

re lative risk  1.0, 1.01 and  1.0 show ed that risk  o f  case and control group had 

equal com m on to fo rm  underw eight. A fter 21^‘ and 28'*’ day follow  up. 

relative risk  show ed that control group had T 42 tim es and 2,75 tim es higher 

risk to form  underw eight than cases.
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Figure ft Linear curve of Odds ratio between zinc suppiimentation
(no, yes) and nutritional status (undenw eight, normal)
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Figure 8 showed the linear curve o f  odds ration between zinc 

supplementation and nutritional status by fo llow  up. After 14‘*' day follow  

up, strength o f  positive association o f  control group to form underweight 

gradually increased across the follow  up.
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Rgun 9 lin e a r curve of relative risk between zinc supplimentation
(no, yes) and nutritional status (underweight, normal)

0)
>
%
<D

follow up (days)

Figure 9 showed the risk o f  control group to form under weight. U p to 14*̂  

days fo llow  up risk o f  case and control group had equally com m on to form 

underweight. Ai^er 14^ day follow  up risk o f  control to form underweight 

gradually increased.
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Table 13: Sex wise average w eight by follow  up

Koliow up Sex C asc(n=100) Control
(n=IOO)

Biilh weight Male 1779.63 1779.03
Female 1801.09 1801.09
Total 1789.50 1789.50

W'cighl after 72 hours Male 1569.44 1596.30
Female 1619.57 1632.61
Total 1592.50 1613.00

W eight after 7 days Male 1804.63 1787.96
Female 1816.30 1821.74
Total 1810.00 1803.50

W eight after 14 days Male 1959.26 1940.74
Female 1969.57 1978.26
Total 1964.00 1958.00

W eight after 21 days Male 2260.87 2139.81
Female 2262.04 2195.65
Total 2261.50 2165.50

W eight after 28 days M ale 2662.04 2337.96
Female 2668.48 2416.30
Total 2665.00 2374.00

fotal w eight gain at the end 
o f  study

M ale 891.67 601.85
Female 864.13 618.48
Total 879.00 609.50

average w eight gain 
(gins./day)

M ale 31.581 21.381
Female 31.139 21.941
Total 31.378 21.639

I'able 13 show ed that m ean w eigh t o f  m ale and  fem ale o f  cases were 

gradually  increased  across the follow  up. It w as found that m ean w eight o f  

fem ale w as higher than the m ean w eigh t o f  m ale respectively. S im ilar trend 

w as found in control group.
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Figure lo S e x  w ise  linear curve of average
w eight of ca ses  by follow up

Figure 10 showed the sex  w ise linear relationship between mean w eight and 

fo llow  up days o f  cases. It was found that mean w eight o f  fem ale was 

significantly correlated ( r=0.96, P<0.003) with fo llow  up days. Mean weight 

o f  male w as also significantly correlated ( r=0.95, P<0.003) with fo llow  up 

days. Linear trend o f  fem ale w as higher than that o f  male.
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Figure i iS e x  w ise linear curve of average
weight of control group by follow up

Sex w ise linear curve o f  control group show ed that mean weight o f  female 

and male were significantly correlated (r=0.96 P<0.003, r=0.95 P<0.003) 

witli the follow  up days respectively. Strength o f  relationship among female 

group w as higher than that o f  male group.
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Figure 12. B ox Plot o f  Several W eights w .r.t. Sex ( C ase)
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Figure 12 indicate that sex  has no clear-cut influence on the w eight.
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Figure 13 Group w ise more weight gain

Control (No), 84 Case (yes), 84

Controj (yes), 16 Case (No). 16

F igure 13 show ed that 84 percent o f  cases had  w eigh t gained m ore than 

control group. The rest 16 percent did no t w eight gain  m ore than control 

group. Inverse results w ere in control group.
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Table 14; A ssociation o f  zinc supplem entation w ith m ore w eight gam

Zinc M ore w eight gain 'I’otal
supplem entation No Yes
C ontrol 16 84 lOU
C'ases 84 16 lUO
Total 100 100 200

C h i-sq u a r e  =  8 9 .7 9  P <  0 .0 0 0  O d d s ra tio  (O R ) =  2 7 .5 6  R e la t iv e  r isk  (R R ) -  5 .2 5

Based on C hi-square test it w as found that zinc supplem entation was 

significantly  associated (C hi-square =  89.78, P<0.000) w ith w eight gain. 

O dds ratio  (O R  = 27.56) show ed that control group w as positively  associated 

w ith no t w eigh t gain  m ore than cases. R elative risk  ( RR  = 5.25 ) showed 

that control group had  5.25 tim es h igher risk  than cases for no t w eight gain 

m ore than cases (Table 14).
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T able 15: M ean w eight o f  cases and control group  by gestational age

(weeics)

Groups
Gestational age 
(weeks)

N Mean Std.
Deviation

Analysis
variance
(ANOVA

F
Zinc < 3 0 36 1591.67 183.81 .'V.JV
supplem entation 31-35 24 1787.50 149.82
(Cases) 36-40 28 1926.79 128.73

>or=41 12 2066.67 128.51
Total 100 1789.50 228.89

W ithout zinc < 3 0 30 1566.67 179.24 45.44
supplem entation 31-35 30 1783.33 147.00
(Control) 36-40 23 1878.26 138.03

>or=41 17 2073.53 101.73
Total 100 1789.50 228.89

M'.'

Table 15 show ed that the subjects effects in cases (F=39.29, P<0.000) and 

control (F=45.44, P<0.000) w ere significandy different. M ean  w eight ol‘ 

cases and control group w ere gradually  increased  across the gestational age 

respecdvely.
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Figure 14 Curvilinear relationship between mean weight 
and gastational age (weeks)

gastational age (weeks)

Figxire 14 showed the curvilinear relationship between mean w eight and 

gestational age o f  cases and control group. It was found that mean w eight o f  

cases was positively correlated ( r=0.73, P<0.01) with gestational age. 

Similarly trend (r=0.77, P<0.01) was found in control group. Positive 

relationship implies that mean w eight tends to increase as gestational age 

increase.
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Table 16: Types o f  feeding by  cases and control

Types o f feeding Case Con rol
Frequency Percent Frequency Percent

10% dextrose - r  Express breast 
milk by N G  tube + breast 

feeding

35 35.0 35 35.0

Form ula feeding + Express 
breast m ilk + Breast feeding

43 43.0 43 43.0

Exclusive Breast feeding by 
suckling

22 22.0 22 22.0

Total 100 100.0 100 lOO.O

Table 16 show ed that 10% dextrose + Express b reast m ilk  by N O  tube + 

breast feeding, Form ula feeding + Express b reast m ilk  +  B reast feeding. 

Exclusive B reast feeding by suckling o f  cases w ere 35 percent, 43 perceni 

and  22 percent respectively. Types o f  feeding v^ere sim ilar in control group.
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Figure 15 S o x  P lo t o f  Several W eights w .r.t. T ype o f  F eeding
(C ontrol)

Type of feeding for control

Exdusive Breast

Formula 
feeding+Express 

breast mUk+Breast 
feeding

10%
dextrose+Express 
breast milk by NG 

tufce+breast feeding

Type of the low birth 
weight f o r  C O ntl

■  iUG R

H  Preterm

Variables of Weights at times

Figure 15 dem onstrate that for botli case and  control low  b irth  type IU G R  

has m ore positive effect on  w eight in  every  type o f  feeding.
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T able 17 Types o f  low birth w eight by follow  up weight

y

Follow up Types o f 
low biith 
weight

N Case Control
Average
weight

Average
weight

Biilh weight Preterm 78 1728.21 1728.21
lUGR 22 2006.82 2006.82
Total 100 1789,50 1789.50

W eight after 72 
hours

Preterm 78 1558.33 1561,54
lUGR 22 1713.64 1795.45
Total 100 1592.50 1613.00

W eight after 7 days Preterm 78 1748.72 1742.95
lUGR 22 2027.27 2018.18
Total 100 1810.00 1803.50

W eight after 14 days Preterm 78 1898.72 1896,15
lUGR 22 2195.45 2177.27
Total 100 1964.00 1958.00

W eight after 21 days Preterm 78 2190.38 2109.62
lUGR 22 2513.64 2363.64
Total 100 2261.50 2165.50

W eight after 28 days Preterm 78 2587.18 2310.26
lUGR 22 2940.91 2600.00
Total 100 2665.00 2374.00

Average weight gain 
(gms/day)

Preterm 78 30.863 21.532
lUGR 22 33.205 22,018
Total 100 31.378 21.639

Table 17 show ed that m ean w eigh t o f  lU G R  group o f  cases w as higher than 

the m ean w eight o f  preterm  group across the follow  up days. Sim ilarly trend 

w'as found in control group.
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Figure Linear curve between follow up days and 
types of low birth weight
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Figure 16 showed the linear relationship between fo llow  up days and types 

o f  low  birth weight. It w as found that mean w eight o f  lU G R  group o f  cases 

was positively correlated ( r=0.95, P<0.00) with follow  up days. Similarly 

trend ( r=0.94, P<0.0-0) was found in preterm group. Higher trend among 

lU G R  than Preterm group was found..
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Table 18: Types o f  feeding by follow  up w eight

F ollow  up T yp es o f  feeding N C ase Control
A verage w eight A verage w ci^hi ,

Birth w eight 10% dextrose +  Express breast m ilk  
by N G  tube +  breast feeding

35 1555.71 1555,71 1

Form ula feed ing +  Express breast 
m ilk -1- Breast feeding

43 1847.67 I!^47,i)"

E xclu sive Breast feed in g  by  
suckling

22 2047 .73 204~,'’3

Total 100 1789 .50 1789,50

W eight after 
72 hours

10% d extrose +  Express breast m ilk  
b y N G  tube +  breast feeding

35 1392 .86 1394.29

Form ula feed in g  +  Express breast 
m ilk + B reast feed ing

43 1670.93 1675.58

E xclu sive  B reast feed in g  by  
suck ling

22 1756.82 1838.64

Total 100 1592,50 1613.00

W eight after 
7 days

10% d extrose +  Express breast m ilk  
b y NG  tube +  breast feed ing

35 1578,57 1567,14

Form ula feed in g  +  Express breast 
m ilk  +  Breast feed in g

43 1869.77 1863 .95  I

E xclu sive  Breast feed in g  by  
suck ling

22 20 6 1 .3 6 2 0 6 1 .3 6

Total 100 1810 .00 1803.50

W eight after 
14 days

10% d extrose +  Express breast m ilk  
b y N G  tube +  breast feed ing

35 1727.14 1725."1

Form ula feed in g  +  Express breast 
m ilk +  B reast feed in g

43 2020 .93 20 1 7 .4 4

E xclu sive  B reast feed in g  by  
suckling

22 2229 .55 22 1 1 .3 6

Total 100 1964.00 1958.00

W eigh t after 
21 days

10% d extrose +  E xpress breast m ilk  
b y N G  tube +  breast feed ing

35 1992 .86 1955.71 ^

Form ula feed in g  +  Express breast 
m ilk +  B reast feed in g

43 2 3 25 .58 2216 .28

E xclu sive  B reast feed in g  by 
suck ling

22 2 5 6 3 ,6 4 24 0 0 .0 0

Total 100 2 2 6 1 .5 0 2 1 65 .50

W eight after 
28  days

10% dextrose +  E xpress breast m ilk  
b y  N G  tube +  breast feed ing

35 2 3 9 2 ,8 6 2185.71

Form ula feed in g  +  E xpress breast 
m ilk +  B reast feed ing

43 2 7 2 4 ,4 2 2 3 97 .67

E xclu sive  B reast feed in g  by  
suckling

22 2 9 8 1 .8 2 2 6 2 7 .2 7

Total 100 2 6 6 5 ,0 0 2 374 .00

Table 18 showed that mean wt of Exclusive Breast feeding by suckling of cases were 

higher than the mean weight of 10% dextrose + Express breast milk by NG tube + breasi
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feeding and Formula feeding + Express breast milk + Breast feeding across the fo llow  up 

days respectively. Similarly trend was found in control group.

Figure 17 Linear curve between follow up weight 
and types o f feeding
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type 1: 10% dextrose + Express breast milk by NG tube + breast feeding  

type 2: Formula feeding + Express breast milk + Breast feeding  

type 3: Exclusive Breast feeding by suckling

Figure 38 showed the linear relationship between fo llow  up w eight and types 

o f  feeding. It was found that mean weight o f  type 3 feeding group o f  case 

w as positively correlated ( r=0.95, P<0.00) with fo llow  up weight. Similarly 

trend (r=0.95 P<0.0-0 , and r=0.94  P<0.0-0) w ere found in type 2 and type 1 

group respectively. Higher trend aitiong type 3 group w as found..
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T able 19: W eight gain m ore by average gestational age o f  cases and
control

W eight gain N
more than
control

M ean ± SD W eight gain 
m ore than 
control

N Mean ; SD

Yes 84 34.05±4.7 Yes 16 33.19±4.2
No 16 32.88±4.4 No 84 33.98-4.^"
'lo ta l 100 33.86±4.65 Total 100 33.85±4.()4 !

Table 19 show ed that m ean gestational age (34.05 w eeks) o f  case w as h igher 

w ho had w eigh t gained m ore than control group. O n the o ther had mean 

gestational age (33.19 w eeks) o f  control group w as low er w ho had  weiglii 

gained m ore than cases.
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Table 20: W eight gain m ore b y  types o f  low  birth w eight

Groups M ore weight 
gain

N um ber
%

Types o f  low birth 
weight

Total

Preterm lUGR
Yes N um ber 65 19 84

%  o f  column 83.3% 86.4% 84.0^.
%  o f  Total 65.0% 19.0% 84.0” „

Cases No N um ber 13 3 16
% o f  column 16.7% 13,6% ] b i ) %

% o f  Total 13.0% 3,0% 16.0''u
Total Number 78 22 1U(|

% o f  column 100.0% 100,0% 100,0“ .
%  o f  Total 78.0% 22.0% lOO.O'^o

Yes N um ber 13 3 16
%  o f  column 16.7% 13.6% io.u%
% o f  Total 13.0% 3,0% 16.0%

Control No Num ber 65 19 84
% o f  column 83.3% 86,4% 84.0'',,
% o f  Total 65.0% 19,0% 84,0".

Total Num ber 78 22 100
%  o f  column 100.0% 100.0% 100.0^.
%  o f  Total 78.0% 22.0% 100.0%

V

T able 20 show ed that 86.4 percent o f  lU G R  group o f  case had  w eight gained 

m ore than control group. T he rest 13.6 percen t d id  n o t w eigh t gained than 

control group. The inverse results w ere found in control group.
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T able 21: A ssociation o f  w eigh t gain m ore o f  cases b y  types o f  low  birth
w eight

Types o f  low birth weight gain more than control group Total
No Yes

Preierm 13 65 78
lUGR 3 19 22
Total 16 84 lOf

C hi-square =  0.0 P <  1.0 Odds ratio (O R ) =  1.27 R elative r is k (R R )=  1.22

Based on Chi-square test it w as found that types o f  low birth w as noi 

significantly  associated (C hi-square = 0.0, P>0.05) w ith  w eight gain m ore 

than control group. O dds ra tio  (O R  =  1.27) show ed that p re term  group was 

positively  associated w ith no t w eight gain  m ore than control. R elative risk 

(RR = 1.22) show ed that preterm  group had 1.22 tim es h igher risk than 

lU G R  (T able 21).

V
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Table 22: A ssociation o f  w eigh t gain m ore o f  control b y  types o f  low birth
w eight

Types o f  low birth M ore w eight gain Total
No Yes1------------------------------

Preterm 65 13 78
lUGR 19 3 22 1
Total 84 16 100 !

Chi-square = 0.98 P < l.OOdds ratio (OR) = 0.79 Relative risk (RR) = 0,9h 

Based on Chi-square test and  O dds ratio  (C hi-square = 0.0 P>0.05. 

O R =0,79) it was found that types o f  low  b irth  o f  control group w as noi 

associated w ith  w eight gain m ore than cases.

>

140

Dhaka University Institutional Repository



Table 23: W eight gain m ore by  types o f  feeding

Gl'OUph) Weight
gain
more

Number
%

Tvoes o f feedins 1 iiLil
10% dextrose 

+ Express 
breast milk 

by NG tube + 
breast feeding

Formula 
feeding + 
Express 

breast milk 
+ Breast 
feeding

Exclusive 
Breast 

feeding by 
suckling

Cases Yes Number 27 37 20 84
% o f row 32.1% 44.0% 23.8% 100,0% .
% o f
column

77.1% 86.0% 90.9% 84,0%, ,

% o f Total 27.0% 37.0% 20.0% 84,0%
No Number 8 6 2 16

% of row 50.0% 37.5% 12.5% 100.0%
% o f
column

22.9% 14.0% 9.1% 16.0%

% o f Total 8,0% 6.0% 2.0% 16.0% j
Total Number 35 43 22 100 '

% o f row 35.0% 43.0% 22.0% 100.0% :
% o f
column

100.0% 100.0% 100.0% 100.0'M, ■

% of Total 35.0% 43.0% 22,0% 100.0%
Control Yes Number 27 37 20 ,._l

% o f row 32.1% 44.0% 23,8% 100,0“/.
% o f
colurmi

77.1% 86.0% 90.9% 84,0%

% of Total 27.0% 37.0% 20.0% 84.0%
No Number 8 6 2 16

% o f row 50.0% 37.5% 12.5% 100.0%
% o f
column

22.9% 14,0% 9.1% 16.0%

% o f Total 8.0% 6.0% 2.0% 16.0%
Total Number 35 43 22 100

% of row 35,0% 43,0% 22.0% 100.0%
% o f
column

100.0% 100.0% 100,0% 100.0%,

% o f Total 35.0% 43.0% 22.0% 100,0'^.

T able 23 show ed that Exclusive B reast feeding by suckling group o f  case 

had w eight gained m ore than others feeding group. S im ilar results were 

found in control group.

>
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T able 24: L ogistic regression  analysis show ing the effect o f  independent 
variable on w eight gain  (1  =  yes, 2 =  no)

Independent variables B S.E. Sig. Exp(B)
Sex 0.611 0.401 0.127 1.842
Gaslational age 0.031 0.021 0.136 1.032
Type o f  low birth 
weight

-0 .017 0.055 0.720 0.^83

Types o f  feeding 0.058 0.315 0.853 1.06
Zinc supplem entation 3.435 0.406 0.000** 31.032
Constant -7.046 1.210 0.000** 0,001

** h ighly  significant

T able 24 show ed the effect o f  independent variable on  w eight gain by  using 

logistic regression  analysis. It w as found that zinc supplem entation had 

significant influence (b=1.21, P<0.000) on w eight gain.
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C H A P T E R  -  6

DISCUSSION
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DISCUSSION

In B angladesh the n ew b o m ’s health  problem  start long before  birth. I'he 

intergenerational cycle o f  m alnutrition starts w ith  the m other o f  the child. 

She h erse lf  w as bom  w ith  LBW  and soon after m enarche she w as m an ied  

and becam e pregnant, the child w ho is bom  to her also is LBW , m ay be 

prem ature and subsequently poised  to repeat the sam e cycle.

LBW  N eonates have their ow n m etabolic characteristics and a large num ber 

o f  d iseases and  com plications in  the postnatal period, m aking their nutrition 

a real challenge. K ow adays, the postnatal nu trition  o f  these new born infants 

has risen in  im portance, since fetal m alnutrition, and possibly , postnatal 

m alnutrition  have been  considered in epidem iological studies to p lay a 

crucial role in the determ ination o f  adult d iseases such as diabetes, 

hypertension and  heart diseases. Therefore, neonato logists have a  greater 

responsibility  to provide these new born  infants w ith  a nutrition that ensures 

appropriate physical grow th and  neuropsychom otor developm ent. G iven this 

scenario, the nutrition  o f  extrem ely p re term  infants using m ineral 

supplem entation has becom e im portant, due to the fact that m inerals have 

d ifferent functions in  the body, although little is know n about them, 

especially  w ith  regard  to the nu trition  o f  extrem ely p reterm  infants. As the 

role o f  som e m inerals has been  under investigated, it should  be underscored 

that calcium  and zinc are also im portant to the nu trition  o f  LBW .

Zinc deficiency is com m on in Low  b irth  w eight neonates in the developing 

w orld  like Bangladesh. Z inc deficiency m ost often  occurs w hen zinc intake
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is inadequate or poorly absorbed, w hen there are increased losses o f  zinc 

from  the body, or w hen the b o d y ’s requirem ent o f  zinc increases. The 

physiological ro le  o f  zinc during  periods o f  rap id  grow th and developm ent 

em phasizes the im portance o f  zinc during  fetal life and  gestation '. IS4

Serum  zinc is no t ideal indication o f  zinc status because it is affected by 

several factors other than zinc intake and  zinc status . It is generally  agreed, 

how ever, that serum  zinc is o f  som e value as an indicator w hen used for 

large groups is sim ilar settings and  w hen care is taken  to standardize 

conditions for blood sam pling. R esults o f  cross sectional studies have 

associated low  dietary zinc intake o r low  m aternal p lasm a zinc w ith  increase 

risks o f  f.BW  and preterm  delivery. T he developm ent o f  effective and 

feasible interventions to im prove the zinc status o f  developing country 

populations is essential'^ '.

LBW  N eonates have h igher posm atal requirem ents o f  zinc and unless 

replenished, the neonates w ill rem ain  at increased  risk  o f  developing zinc 

deficiency. Z inc requirem ents o f  LBW  neonates are h igh  because o f  their 

im m ature gastrointestinal tracts w hich leads to  both  h igh  endogenous losses 

and  decreased  absorption, an extended period o f  rap id  grow th, and  low' body 

stores o f  zinc.

T he im pact o f  zinc supplem entation on grow th  param eters has also been 

studied in countries o f  A sia, Latin  A m erica, and A frica. T rials in d ifferent 

populations o f  young children from  these countries have provided 

conflic ting  results on the effects o f  zinc supplem entation on growth. W hile
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som e have found no  effect, o thers have provided evidence for zinc 

supplem entation increasing grow th velocity '^^ ''^ '. In a m eta analysis o f  25 

studies, there were small bu t h ighly  significant effect sizes for changcs in 

height and  w eight o f  +0.22 SD and 0 .26  SD  respectively  w ith zinc
I ge

supplem entation

S tudies on  zinc supplem entation to LBW  neonates from  birth  have been 

rarely conducted. H ow ever, studies on shorter duration on very LBW 

neonates and also on children in older age groups have show n varying 

results.

Evidence for an effect o f  zinc supplem entation on  the grow th o f  children 

cam e from  a recent m eta-analysis that concluded that zinc supplem entation 

during  childhood is responsible for a  sm all but statistically  significant effect 

on grow th, particularly  am ong grow th retarded children'"^.

Beneficial effects o f  zinc on grow th and m orbid ity  w ere observed after zinc 

supplem entation  am ong LBW  and sm all for gestational age infants in 

Brazil'^® and ch ile ‘' ‘ respectively.

Earlier z inc interventions m ight be  m ore effective in p reventing  grow th 

(altering and reducing m orbidity  patterns am ong children at risk

W e hypothesized  that 5m g zn/day during  neonatal period w ould enhance 

w eight gain  in LBW . T he decision to supplem ent for 4 w eek w as based on 

the supposition that if, in the future, zinc supplem ents for LBW  neonates 

w ere to be offered through  existing health  service channels.
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LBW  neonates exhibit prolonged grow th deficit as com paied  w ith their 

normal birth w eight counterparts, they probably  suffer from  sub-optim al zinc 

intake, and, as such supplem entation m ay im proved grow th.

In our study, zinc supplem ented group (84% ) m ore w eight gain  than conUol. 

zm c supplem entation accelerated w eight gain. M ost zinc supplem entation 

trials perform ed in the U nited States and C anada on sh o n  bu t w ell-nourished 

children did  no t report a  stim ulatory effect on w eigh t gain qlh-

findings, how ever, agree w ith  those trials perform ed in m alnourished 

populations in developing countries w here zinc supplem entation increased 

gains in w eight and height^’̂ *̂’̂ '’̂ ’̂̂ ’̂*'^. T he w eight response o f  our subjects 

to zinc supplem entation m ay be explained by their low  initial W A Z score. 

O ur study show s a grow th response to zinc supplem entation in neonates o f  

both sexes, w hich agrees w ith  the findings o f  other zinc supplem entation 

studies o f  m alnourished children in developing countries, w here zinc 

deficiency is likely to be severe. H ow ever, in children w ith  m ild zinc 

deficiency, increases in grow th have usually  been  greater in boys than in 

girls, perhaps because o f  their greater requirem ent for 2in c " '’'" ^ ‘"^’'" ^ '’' ‘’ 

This is supported by the fact that the zinc concentration in the liquar amnii o f 

fem ale N eonates was h igher is com pared to m ale neonates.

A lthough o u r observations show  that zinc supplem entation stim ulated 

grow th, the m echanism  for th is effect is unknow n. T he effect o f  zinc ma> 

result from  increased appetite'^’̂ ’̂ ’̂  and im proved utilization o f  energy and 

protein. Z inc m ay prom ote grow th through changes in p ro te in  synthesis and
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cell replication, contributing to accum ulation o f  lean tissu e ''^ ’ Z inc m ight 

m odulate the  biological activity  o f  o ther m icronutrients, such as vitam in A. 

Z inc availability  controls hepatic release o f  retinal b inding  protein  (RBP) 

and consequently  m ay m odulate the m obilization  o f  hepatic vitam in A 

slores'^^. V itam in A deficiency, a  m ajor health  problem  in Vietnam'*^'', is 

also associated  w ith grow th retardation and im m unodeficiency.

O ur results, agree w ith those o f  Rosado et al'"^  ̂ and Ruel et go  further 

by show ing decreased m orbid ity  in zinc-treated children. O ur results, 

how ever, suggest that decreased occurrence o f  infectious diseases is not ihe 

sole factor responsible for the grow th-prom oting effect o f  zinc. The 

stim ulatory  effect o f  zinc on grow th velocity  w as still significant after the 

incidence o f  infections w as controlled  for. F urther m ore, schlesinger et a l ’ '̂ " 

reported  a  grow th-stim ulating effect o f  zinc w ithout significant changes in 

the incidence o f  infections.

B ecause IG F-I is the m ed iato r o f  the grow th-prom oting  action  o f  grow th 

horm one, low  circulating IG F-I observed in p ro te in-enerby  m alnutrition is 

believed to  be responsible for the grow th retardation  observed in this 

condition. Experim ental zinc deficiency is also associated  w ith low  IGF-I in 

hum ans and animals^^^’̂ ^̂ ’*'"̂ '̂ and  there is evidence that zinc per se ma> 

regulate circu lating  IGF-I concentrations. T hese observations suggest that 

zinc deficiency m ay im pair grow th by altering circulating IGF-I. A lthough a 

positive effect o f  zinc supplem entation on circulating IGF-I w as reported 

p rev iously ’®*'̂ .
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The effect o f  zinc supplem entation on linear grow th has been proposed  to ,be 

a reliable function index o f  zinc status in children'^".

In this study m ean w eight gain (31.37±6.91) (p<0.00) in zinc group than the 

m ean w eight gain (21.63±5.67 gm /day) o f  control group. It is highly likely 

that zinc supplem ents need  to  be given every day  a long w ith appropriate 

balance diet because there m ay be no adequate stores o f  zinc and other 

nutrien ts and  zinc turnover is also rapid.

T he accelerated w eight gain in LB W  neonates, show ed 900 gram s in case.s 

and  600gm s in controls. A verage daily w eight gains in cases 32 gm s and in 

contro ls 21 gms. A P lacebo contro lled  study conducted  by Sharivastava et al 

on  m alnurished  children aged 8 to 24  m onths show ed that children 

supplem ented w ith zinc for 3 m onths had  a significant w eight gain (p<OOI) 

com pared w ith  the p lacebo group. F indings o f  this study agree w ith  those o f  

trials perform ed in m alnourished populations in developing countries w'here 

zinc supplem entation increased  gains in weight.

A lthough our observations show  that zinc supplem entation stim ulated 

grow th. T he effect o f  zinc m ay resu lt from  increase appetite and  im proved 

ingestion o f  energy and protein. Z inc m ay prom ote grow th through changes 

in p ro te in  synthesis and  cell replication, contributing to  accum ulation o f  lean 

tissue.

Jaundice is a com m on prob lem  in low birth  w eight N eonates, In this study. 

15% o f  cases and 24%  o f  controls o f  low  birth  w eight neonates developed 

Jaundice.
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N eonatal infection w as m ore (26% ) in controls but less in cases (7%).

In this study convulsion w as 2%  in cases and 3%  in controls, and A pnea was 

4%  in cases and 3% in controls.

Sam ple size w as not b ig  large due to pair m atched w ith b irth  w eight, sex. 

types o f  LB W  and types o f  feeding. W e could  not perform  the estim ation o f  

serum  zinc level due to  lack o f  facility and fund. In our country all the 

parents do no t co-operate w ith us in com pleting  such studies. M any parents 

o f  neonate are disinterested to stay in hospital for a  longer period.

It is ev iden t from  this study that zinc supplem entation im proved w eigh t gain 

in LBW  neonates. The findings could  have im portant im plications for child 

health  and  survival program s in developing countries w ith high incidence o f  

LBW . and operational feasibility  studies o f  large scale im plem entation o f  

prolonged zinc supplem entation especially  in this group o f  neonates, need  to 

be conducted  in the future.

N eonatal m ortality  in  B angladesh is very high. The m ost com m on causes ol' 

death during  neonatal period  are due to low  birth  w eight. T he results o f  the 

study provide evidence that zinc supplem entation in low  birth  weight 

enhanced m ore w eight gain and experienced less prob lem s during  neonatal 

period. T here was n o  adverse effect in zinc supplem entation groups. 

Therefore, w e m ay conclude, zinc supplem entation to LBW  neonates is 

significant beneficial.
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C O N C L U SIO N

N eonatal m ortality  in B angladesh is very high. T he m ost com m on causes ot 

death  during  neonatal period are due to low  b irth  w eight, A verage birth 

w eight. lU G R  and average gestational age w ere sim ilar in two groups {case 

& control). Percentage o f  various com plications am ong control group was 

h igher than cases. A lm ost all m easures o f  central tendency and  percentile o f  

cases w ere h igher than that o f  control beginning  from  the 2 "'' w eek o f  life. 

A fter fmal fo llow  up, rate o f  change, m edian and  dispersion o f  the w eigh t at 

later period, strength  o f  correlation  betw een rate  o f  change o f  w eight and 

follow  up day, strength  o f  effectiveness o f  the p rogram  am ong cases w ere 

higher than that o f  control group. Im provem ent o f  w eight-for-age z-score 

classification  and  effectiveness o f  the p rogram  on severely underw eight o f  

cases w ere h igher than that o f  control group. U p to 14‘̂  day  follow  up. Zinc 

supplem entation  w as no t significantly  associated  w ith  nutritional status. 

A fter 2 1 “ and 28‘̂  day follow  up, Z inc supplem entation w as significantly 

associated w ith  im provem ent in  nutritional status. C hi-square test, O dds ratio 

and R elative risk  show ed that Z inc supplem entation w as significantly 

associated  w ith  underw eight. Sex has no  clear cut in fluence on the weight. 

F or both cases and control low  b irth  type lU G R  has m ore positive effect on 

w eigh t in every type o f  feeding. M ean w eight o f  lU G R  group w as higher 

than the m ean w eight o f  preterm  group. M ean w eight o f  exclusive breast 

feeding by suckling  o f  case w as h igher than others types o f  feeding groups.
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M ore w eight gain w as found am ong higher gestational age group o f  cases. 

lU G R  group o f  cases has w eight gained m ore than control group. Based on 

C hi-square test, O dds ration and  R elative risk it w as found that types o f  low 

b irth  o f  control group w as not associated w ith w eight gain m ore lhan eases. 

Logistic regression  analysis show ed that sex, gestational age, type o f  low 

birth w eight and  type o f  feeding had  n o  significantly  influence on weight 

gain. All these finding suggested that treatm ent has positive effect on  weight. 

There w as som e lim itation o f  the study. T he sam ple size w as not large due to 

pair m atched b irth  w eight, sex, types o f  LBW  and types o f  feeding. Blood 

sam ple w as not possible to draw  due to underw eight o f  the neonate and not 

perform  the estim ation o f  serum  Z inc level due to lack o f  facility and fund. 

Parents o f  neonate were disin terested to stay in hospital for a  long period. 

T he results o f  the study provide evidence that zinc supplem entation in low 

birth w eigh t enhanced m ore w eigh t gain and experienced less problem s 

during  neonatal period. There w as no adverse effect in  zinc supplem entation 

groups. Therefore, w e m ay conclude, z inc supplem entation  to LBW  

neonates is significant beneficial.
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1. Sam ple size w as no t large due to  p a ir  m atched  w ith b irth  w eight, sex. 

types o f  LBW  and types o f  feeding.

2. W e could  not perform  the estim ation o f  serum  zinc level due to lack o f

V. facility  and ftind.

3. In  o u r country all the  parents do  no t co-operate w ith  us in  com pleting

such study.

4. M any parents o f  neonate are d isin terested  to stay  in hospital for a 

longer period.

Limitations :
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S U M M A R Y

B a c k g ro u n d  : Evidence for an effect o f  zinc supplem entation on grow th in 

every young infants in developing countries is scarce and inconsistent.

In Bangladesh, the highest incidence o f  Low  Birth W eight (LBW ) is the 

m ain cause o f  neonatal m ortality  and m orbidity. It is hypothesized that LBW 

neonates is zinc deficient and  that m ight adversely  affect postnatal growth. 

T he p resen t study w as carried  out to m easure the effect o f  zinc 

supplem entation on  LB W  neonates during  the first m onth  o f  life and to 

observe the grow th pattern o f  supplem ented (zn) w ith  non  supplem ented 

group.

A im  a n d  O b jec tiv e : It is supported  by literates that zinc has an effective 

positive role in the grow th and developm ent in children. But evaluation ol' 

the effect o f  zinc on w eight gain in  LBW  no t done so o u r prim ary objectives 

are. (1) T he study w as done to m easure the effectiveness o f  zinc 

supplem entation on w eight gain  in low birth  w eigh t neonates. (2) To list low 

birth w eight (LBW ) babies adm itted in neonatal w ard o f  Pediatrics 

D epartm ent o f  Sher-E-B angla M edical College H ospital, Barisal during  one 

d a n d e r  year. (3) To supplem ent Zinc in a group low birth  w eight neonate 

and  to com pare w ith ano ther group o f  low  birth  w eight neonate w'ill receive 

p lacebo for a  period o f  28 days along w ith necessary  treatm ent for both 

groups. (4) To com pare the study group w ith  control to find  ou t w here and 

w hen zinc have contributed to w eight gain, side effect o f  supplem entation 

and  acceptance o f  supplem entation b y  the neonates.
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M a te ria ls  a n d  m eth o d s : In a random ized, double-blind, placebo-contt olled 

trial study o f  the effect o f  zinc on w eight gain in low  birth  w eight neonates. 

T he study w as carried out in the neonatal ward o f  pediatrics departm ent o f  

Sher-E -B angla M edical College, Barisal, Bangladesh. T he duration o f  the 

study w as from M ay ’05 to M ay ’07. The research  proposal w as approved by 

Faculty  o f  Post-graduate M edical Science and Research, D haka U niversity. 

Ethical clearance w as obtained from  B angladesh M edical R esearch Council 

(B M R C ). O ne hundred low  birth w eight neonates w ere included in th is study 

and the sam e num ber o f  controls m atched for birth  w eigh t sex, types to 

LBW , feeding pattern  w as studied.

At^er random ization and  pair m atched neonates w ere grouped into two 

groups, 100 neonates w ere included in group A and 100 neonates in group B.

In the first 28 days o f  life, the A group received Syrup Di 2.5m l /day in and 

B group received  syrup D 2 2.5m l /day.

T he syrup adm inistered to the study neonate  in two groups w ere prepared by 

O rion Laboratories Ltd. drug m anufacturing com pany. Syrup Di 2.5ml 

contains zinc 5m g w as given to A group and P lacebo (D 2) for B group. The 

tw o syrups w ere indistinguishable in taste and  co lo r and code o f  syrup 'D i ' 

and  ‘D 2’ w as kep t strictly  confidential w ith  the pharm acist.

The parents o r care g iver w ere instructed to feed syrup Di 2 .5m l or syrup D: 

every m orning at 10  am  to their neonate up to 28 days.
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M easurem ent o f  w eight o f  case and control w ithout c lo th  before feeding at 

9a.m  after 3 days, 7 days, 14 days, 21 days and 28 days and recorded in a 

record form . The overall supervision w as m aintained by researcher. At the 

end  o f  the study the code o f  syrup w as decoded and  found ‘D 2’ for P lacebo 

and  Di for zinc. Data w ere analyzed by using statistical softw are SPSS. 

R esu lt : A m ong the study subjects 54%  o f  them  w ere m ale and 46%  were

fem ale, o f  them  78%  w ere preterm , and w ere 22%  lU G R . T he m ean (±SU)

birth  w eigh t w as 1789.50 ±  228.89gm  is for cases and  controls. Three days

after b irth , w eight decreases to (1610.50 ±  255.38gm s) in cases and to

(1613.00 ± 2 1 5 .0 4  gms) in  controls. M ore w eigh t gain in cases than controls

w as observed after 7 days o f  birth. H ighly  significant w eight gain after 21

days (2261.50 ±  296.14 gm s) in cases than controls (2165.50 ±  243.47 gm s)

and 28 days (2665.00 ±  331.52 gm s) in  cases observed  than controls

(2374.00 ±  410.07  gms). So m ean w eight after 2 T ‘ and 28‘'’ days o f  cases

w as significantly  h igher (P<0.05) than that o f  control group respectively.

M ean w eigh t gain (31.37 ±  6.91 gm /day) o f  cases w as significantly  higher 

(P<0.000) than the m ean w eight gain (21.63 ±  5.67 gm /day) o f  control 

group. M ean w eigh t o f  final follow  up o f  zinc group w as 2665.00 ±  3 3 1.52 

and p lacebo  group w as 2374.00 ±  4107. (P<0.000) w hen com pared with 

m ean b irth  weight.
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Linear curve o f  effectiveness o f  the program  on w eigh t for age z-score by 

follov^ up days. It w as found that increm ent o f  effectiveness in Zinc group 

w as h igher than that o f  p lacebo  group. E igh ty  four percent o f  cases gained 

w eight m ore than control group. Problem s like physio logical Jaundice, 

infection, convulsion, w ere less in  zinc group com pared to control group.

C o n clu sio n s  : N eonatal m ortality  in B angladesh is h igh  as experienced by 

causes o f  death during N eonatal period  due to  low  birth  w eight. T he resu lt o f  

the study provide evidence that zinc supplem entation in low b irth  w eight 

enhanced  m ore w eight gain  and  experienced less problem s like infection, 

convulsion  and Jaundice. There w as no adverse effect in zinc 

supplem entation  groups. Therefore, w e conclude that zinc supplem entation 

to LB W  neonates is beneficial to com bat curse o f  low  b irth  w eight.
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Appendix 10,1 shows Ethical clearance from BMRC

BMRC
Bangladesh Medical Research Council

Ethical Review Committee

U r .  A .  K .  M .  A m in u l  H a q u e

A sso c ia te  P ro fesso r 

D e p t i. o f  Paed ia trics 
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B a r i sal.

Subject: Ethical Clearance
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i%f% Q ^  w r r  ■̂ 'a'?n ■̂ nn c t ^

Tti 'HT̂ (75l%«ift *̂fw ^  oi?n? ĉ #r»ift
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A ppendix  10.3 shows consent form
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Appendix 10.4 shows Questoaire form

Q U ESTIO N N A IR E FO R  ST U D Y  O F “TH E EFFEC T O F ZINC  
SU PPL E M E N T A T IO N  O N  W EIG H T GAIN  

IN LO W  BIR TH  W EIG H T N E O N A T E S”.

S e r ia l  N o .

N a m e  o f  th e  N e o n a t e _______

A .  S e x  : ( I )  M a le  

F a t h e r ’ s &  M o t h e r ’ s N a m e  

A d d r e s s  :

( 2 )  F e m a le

D a te

B .  A d m in i s t r a t i o n  o f  s y r u p  : D ]

C .  W e i g h t :

1. B i r t h  w e ig h t

D ,

C o m  n ie n t s

2 . W e ig h t  a f t e r  7 2  h o u r s

3 . W e ig h t  a f t e r  7  d a y s ___

4 . W e ig h t  a f t e r  1 4  d a y s  _

5. W e ig h t  a f t e r  21  d a y s  _

6. W e ig h t  a f t e r  2 8  d a y s  _

G r o u p  A

g m s

g m s

g m s

g m s

g m s

g m s

_ g m s

( i r u u p  B

7. T o t a l  w e ig h t  g a in  a t  e n d  o f  s t u d y ________

8. A v e r a g e  w e ig h t  g a i n _______________ g m s / d a y s

9. M o r e  w e ig h t  g a in  t h a t  c o n t r o ls  ( i)  Y e s  ( i i )  N o

C .  G a s t a t io n a l  A g e ___________________________w e e k s

D . T y p e s  o f  lo w  b i r t h  w e ig h t  (1 )  P r e t e r m  (2 )  l U G R

E .  T y p e s  o f  f e e d in g  (1 )  1 0 %  d e x t r o s e  + E x p r e s s  b r e a s t  m i l k  b y  N G  t u b e  +  b r e a s t  

f e e d in g  (2 )  F o r m u la  f e e d in g  + E x p r e s s  b r e a s t  m i l k  + B r e a s t  fe e d in g

(3 )  E x c lu s s iv e  B r e a s t  f e e d in g  b y  s u c k l in g

F .  P r o b le m s  / C o m p l i c a t i o n  d u r in g  s t u d y  (1 )  J a u n d ic e  

( 2 )  I n f e c t io n  (3 )  C o n v u l s io n  (4 )  A p n e a .

G .  O u t c o m e  (1 )  G o o d  (2 )  D e a th .

S ig n a t u r e  o f  in v e s t ig a tc n -
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A ppendix 10.5 shows the form ula use for statistical analysis. 

(II) T he Form ula use for statistical analysis:

1. A rithm etic m ean (X)

y V
X = —  W here I X  = Sum m ation o f  individual observations.

n =  num ber o f  observations.

2. S tandard  deviation (SD).

3. C hi -  Square test (x^)

^2 ^  ^  (0__£)_ Y /here O = O bserved value 
E

E =  Expected value

_  T „ _  R o w t o t a l  X C o l u m n  t o t a l

ro rm u la  o i b  = -------------------------------
G r a n d  t o t a l

d. f  ̂  (Row  -  1) (C olum n -  1)

4. O dds R atio (O R ).

Suppose that groups o f  cases and  controls are sm died to assess

exposure to  a suspected causal factor. T he data  can be  tabulated  as fo llo w s :

Exposed

Study group Yes N o Total

Cases a b a+b
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Total a+c b+c ii

An approxim ate estim ate o f  the relative risk  for the disease associated 

w ith exposure to the factor can be  obtained from  a case-control study 

through the odds ratio.

T he odds ra tio  (OR) is given as :

ad

C ontrols c d c+d

0 R  =
be

A confidence interval for the population  value o f  O R  can be  constixicted 

using several m ethods w hich  vary in their case and accuracy. T he exception 

t this is w hen any o f  the  num bers a, b , c, or d is sm all, w hen a m ore accurate 

but com plex procedure should  be used  i f  suitable com puter facilities are 

available.

T he log it m ethod uses the norm al approxim ation  to the distribution o f  the 

logarithm  o f  the odds (loge O R) in w hich  the standard error o f  log,. O R  is :

S E ( l o g . O R ) ^ j l  + i  + U i

A 100 ( 1 - a )  % i.e. 95%  confidence in terval for the population  value o f  O R 

is found by first calcu lating  the tw o quantities:

191

Dhaka University Institutional Repository



Y =  loge O R  -  (N1 a /2  x SE (loge OR)

W here N I - co2 is the appropriate value from  the standard norm al d istribution 

for the 100 (1 - a /2 )  percentile.

The confidence interval for O R  is then given b y  exponentiating  Y  and Z as:

Y  7e to e .

W orked exam ple

T he A B O  secretor slate w as determ ined for 114 patien ts w ith 

spondyloarthropathies and  334 controls w ith  the fo llow ing results:

A B O  secretor state 

S tudy group Y es N o  Total

C ases 54 60 114

C ontro ls 89 245 334

Total 143 305 448

54x245
T he estim ated  odds ra tio  is O R  = ---------- =  2.48. T he standard error o f  loge

60x89

O R  is :
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S E  ( lo g e  O R) =  j —  + —  + —  +  —  -  0 .2 2 4 7  
^   ̂ V54 60 89 245

For a  95%  confidence interval

Y  =  lo g e  2.48 -  (1.96 X 0.2247) =  0.4678

and

Z  =  lo g e  2.48 + (1.96 X 0.2247) -  1.3487.

T he 95%  confidence interval for the population value o f  O R  is then g iven  as: 

C0,4e78to e ‘- '^^^h a tis , form  1.59 to 3.85.
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