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ABSTRACT

Background: Newborn infants encounter a well-established risk o f  vitamin K deficiency  

bleeding (VK DB) due to poor placental transfer o f  vitamin K, low concentration o f  plasma 

clotting factors and low  vitamin K  content o f  breast milk. V K D B is a public health concern 

in the developed world and reported to be at a public health significance level in 

neighboring India, Thailand, Vietnam, M alaysia and China. Based on the literature, the 

prevalence o f  V K D B appears to be 4,9 - 14.3 per 1000 infants, w hile the case fatality rate 

for VK DB is high and many infants are left with long term sequels due to bleeding into the 

central nervous system. Considering its importance, the possible negative role o f  exclusive 

breastfeeding (EBF), existing gaps in knowledge, and prevailing conditions that may 

increase the risk for vitamin K  deficiency bleeding in the developing world, it was strongly 

felt that a study be carried out on an urgent basis on the magnitude o f  this preventable 

problem in rural Bangladesh.

O bjectives: To assess the incidence, fatality, risk factors and extent o f  maternal vitamin K  

deficiency associated with infantile bleeding disorders.

M ethods: A  non-concurrent prospective design to collect data related to bleeding 

symptoms, morbidity and survival o f  infants who were participating in the JiVitA-1 trial, 

was carried out in Gaibandha and Rangpur Districts. Data for two cohorts, o f  26,705 

surviving and 3,139 deceased infants, were analyzed for estimating incidence rates, case 

fatality rates and odds ratios for infant bleeding, adjusted for potential confounders. 

Laboratory analyses o f  3'”'* trimester and 3-month postpartum PIVKA-II levels (protein 

inducted in vitamin K  absence) were conducted in a sub-sample o f  295 mothers.

xvui
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R esults; The over all incidence rate o f  any bleeding symptoms (combined) was 102.0 per 

1000 infants and the rate was comparatively higher among deceased infants (207 vs. 89.7 

per 1000 infants) than those surviving. The case fatality associated with any bleeding was 

21.3% (95% confidence interval [Cl] (19.8-22.8). The estimated case fatality rates 

associated with early nasal and bruise were 97.6% (95% C l 94.3-99.8) and 79.5% (95% Cl 

70.5-88.5), respectively. EBF was significantly associated with a 39% increased risk o f  

umbilical bleeding (adjusted odds ratio [0R ]=  1.39 (95% Cl 1.11-1.73) at 8 days - 3 months 

o f  age compared to non-EBF during that same period. Similarly, the adjusted odds ratio for 

nasal bleeding among deceased infants was 3.01 (95% 1.36-6.65) in 2-7 days o f  life, 

reflecting a 3 tim es increased risk significantly associated with EBF. Maternal PIVKA-Il 

levels measured at the 3̂ *̂  trimester o f  pregnancy and 3-months post partum failed to show  

any significant association with infantile bleeding symptoms.

C onclusion: Reported infantile bleeding, consistent w ith clinical VK DB, is not uncommon 

in rural Bangladesh and is associated with extremely high mortality, especially in neonatal 

life. Our findings also revealed that exclusive breastfeeding m ay be associated with 

increased risks o f  bleeding in these rural Bangladeshi infants. Maternal vitamin K 

deficiency, measured by plasma PIVKA-II concentration, was not associated with infant 

bleeding; still, because maternal status m ay not adequately reflect infant vitamin K  status, 

vitamin K deficiency remains a most likely explanation for bleeding risk in this and other 

rural populations. Based on the findings, a randomized controlled trial m ay w ell be justified 

to test the efficacy o f  vitamin K  supplementation at birth in preventing vitamin K  

deficiency bleeding among infants bom  in rural Bangladesh.
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Dhaka University Institutional Repository



1. Introduction

In 1894, Charles Townsend first described the “Hemorrhagic D isease o f  the

Newborn (H D N )”. Thirty-five years later Henric Dam isolated the Vitamin K. For Vitamin 

K isolation Dam was awarded the Noble Prize, because since then Vitamin K  saved lives o f  

thousands o f  newborns by preventing and treating H D N '. Newborn infants encounter a 

well-established risk o f  Vitamin K  deficiency. Factors contributing to this condition are 

poor placental transfer, low  concentration o f  plasma clotting factors because o f  hepatic 

immaturity, and low  Vitamin K  content obtained from breast milk. Individually or in 

combination, these factors increase the risk o f  bleeding in infants^.

Vitamin K deficiency bleeding (VK DB) is defined as bleeding due to inadequate 

activities o f  Vitamin K dependant coagulation factors (II, VII, IX and X), correctable by  

Vitamin K  replacement^. Neonatal bleeding is not necessarily due to Vitamin K deficiency  

and Vitamin K  deficiency often occurs after four weeks o f  neonatal period**. As such, in 

1999 the Pediatric/Perinatal Subcommittee o f  the International Society o f  Thrombosis and 

Hemostasis (ISTH) replaced the term “Hemorrhagic D isease o f  Newborn (HDN)” by  

“Vitamin K  D eficiency Bleeding (VK DB)” ’̂''. Vitamin K  deficiency bleeding is largely 

confined to the first 6 months o f  Ufe and often occurs without warning, needing emergency 

treatment. Som e infants die and many are left with a permanent mental handicap due to 

bleeding into the central nervous system^.

Chapter 1: Introduction and Literature Review
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Literature suggests Vitamin K deficiency bleeding as a significant concern in the 

developed world and might pose as a bigger problem in the developing countries. In 

neighboring India, Thailand, Vietnam and in other Asian countries e.g. in China and 

M alaysia the problem was detected at public health significance levels^''^. In many 

developing countries the problem has not yet been studied in its full extent as the potential 

concern about V K D B is often overshadowed by more comm on and more visible infectious 

diseases during infancy.

Interestingly, this bleeding perpetrated by the deficiency o f  Vitamin K can be 

effectively prevented by the administration o f  0.5-1 m g phylloquinone intramuscularly or 

2.0 m g o f  Vitamin K orally within 6 hours o f  birth. In the population context, even one oral 

dose at birth gives considerable protection''^’*’" ’' .̂ Thailand is a good example o f  how an 

initially very high incidence o f  VKDB can be reduced by  integrating Vitamin K 

prophylaxis with the national healthcare program .

1.1 Major Types o f  Bleeding in Infants

Over 50 important substances that affect blood coagulation have been found in

human blood and tissues. Som e are promoting coagulants called pro-coagulants while

others are inhibiting coagulants called anti-coagulants. With few exceptions, almost all the

blood clotting factors are formed by the hver. Therefore, conditions o f  the liver such as

hepatitis, cirrhosis etc. can depress the clotting system. Premature hepatic system,

cholestasis etc. also are accountable for similar conditions in newborn infants.
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Excessive bleeding in infancy can result from deficiency o f  any o f  the many 

different blood clotting factors. Six particular types o f  bleeding tendencies in infancy have 

been cited extensively in the text'^:

a. Hemophilia

b. von Willebrand disease

c. Thrombocytopenia

d. Disseminated Intravascular Coagulation (DIC)

e. Necrotizing Enterocolitis (NEC)

f. Vitamin K D eficiency Bleeding (VKDB)

1.1.1 Hemophilia

Coagulation factor VIII and factor IX deficiencies are the most common severe

inherited bleeding disorders. Hemophilia is a bleeding tendency that occurs almost

exclusively in male infants. In 85% o f  the cases it is caused by the deficiency o f  factor

VIII. This type o f  hemophilia is called hemophiHa A  or classical hemophilia. In another

15% o f  the cases, the bleeding tendency is caused by deficiency o f  factor IX and is known

as Hemophilia B.

As neither o f  the factors VIII and IX cross the placenta, bleeding symptoms may 

present at birth. Neonates with hemophilia may manifest intracranial hemorrhage, although 

only about 30% o f  the affected male infants with hemophilia bleed excessively during 

circumcision. In hemophilic infants bleeding m ay occur in any area o f  body but the 

identifying bleeding o f  hemophilia is bleeding into the joints. B leeding could be induced 

by minor trauma but often bleeding episodes are spontaneous in a target joint, in which 

bleeding occurs repeatedly'^.
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1.1.2 von Willebrand Disease

von Willebrand disease is the most common hereditary bleeding disorder, with

some reports suggesting that it is present in 1 to 2% o f  the general population in western 

countries'^ von Willebrand Disease (vW D) is inherited autosomally as a defect o f  the large 

component o f  factor V Ill.

1.1.3 Thrombocytopenia

Thrombocytopenia occurs in various fetal and neonatal infections and is responsible

for severe spontaneous bleeding. Neonatal thrombocytopenia often occurs following 

congenital viral infections e.g. rubella, cytomegalovirus and protozoal infections e.g. 

toxoplasm osis, syphilis etc. Bacterial infections especially gram-negative bacilli also cause 

thrombocytopenia in infancy. In thrombocytopenic bleeding, bleeding usually occurs from 

many small venules or capillaries, rather than from the large vessels'^.

1.1.4 Disseminated Intravascular Coagulation

A  large number o f  conditions have been reported to be associated with disseminated

intravascular coagulation (DIC) in infancy, including maternal toxem ia, abruptio placenta. 

Group B streptococcal infections, severe respiratory distress syndrome, necrotizing 

enterocolitis, congenital viral infections (e.g. cytomegalovirus, herpes simplex), septic 

shock, m eningococcem ia, erythroblastosis fetalis etc. In disseminated intravascular 

coagulation, excessive consumption o f  clotting factors, platelets and anticoagulant proteins 

occurs, resulting in deficiency o f  factor VIII, factor V , prothrombin, fibrinogen and 

platelets. Commonly, the clinical result o f  this sequence is excessive hemorrhage'^.
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1.1.5 Neonatal Necrotizing Enterocolitis

Necrotizing Enterocolitis (NEC) is the most common life-threatening emergency o f

the gastrointestinal tract in the newbom period. NEC is characterized by various degrees o f

mucosal or transmural necrosis o f  the intestine. The infants with NEC have a variety o f

signs and symptoms and may have either an insidious or sudden catastrophic onset. The

onset o f  NEC usually occurs in the first 2 weeks but can be as late as 3 months o f  age in

very low birth weight babies. A ge o f  onset is inversely related to gestational age. The first

signs are abdominal distension with gastric retention. B loody stools are seen in 25% o f  the

patients'^

1.2 Literature on Vitamin K

Vitamin K  is a member o f  the lipid soluble vitamins and encompasses not one

vitamin but a group o f  similar compounds. Vitamin K1 (phylloquinone) is found

particularly in green leafy vegetables e.g. spinach, cabbage, cauliflower, legumes, lettuce

etc.'**’' .̂ It is also found in som e vegetable o ils  e.g. soybean oil, canola oil, o live oil etc.

Cow milk is also a good source o f  Vitamin K'**. Vitamin K 2 (a member o f  menaquinones)

is found in lesser amounts in cheese, meat and fermented soy products and is also

synthesized by the gut bacteria’ .̂ In the process o f  the metabolism by which the body

recycles Vitamin K, a carboxylation reaction takes place in which amino acid and glutamic

acid are converted to carboxyglutamic acid, thereby making them more attractive to

calcium ions. This reaction gives Vitamin K an important role in key physiological

functions in human body'^.
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1.2.1 Metabolism and Stores o f Vitamin K in Human Body

Although Vitamin K is a fat soluble vitamin, the body stores very little o f  it in liver

and spleen’ .̂ The reserve for Vitamin K is adequate for only one week if  there is a 

complete dietary absence in a healthy person. Vitamin K is mainly absorbed in the terminal 

ileum, therefore bile salts and normal fat absorption is necessary for the effective uptake o f  

Vitamin K ’ .̂ The adequate intake (AI) for adult males is 120 ug/day, for adult females 90 

ug/day and for the newborn (<6 months) 2 ug/day'^.

Bacteria that normally colonize the large intestine synthesize manaquinones 

(Vitamin K 2), which are active forms o f  Vitamin K. Until recently it was thought that up 

to 50% o f  the human Vitamin K requirement might be met by bacterial synthesis. Recent 

research indicates that the contribution o f  the bacterial synthesis is much less than 

previously thought^'’.

1.2.2 Level o f  Vitamin K in Newborns

Infants are bom  with low levels o f  Vitamin K due to low transmission o f  Vitamin

K across placenta'^. The passage o f  Vitamin K  through the placental barrier requires high 

levels o f  maternal Vitamin K. When the gradient is not adequate, Vitamin K is deficient at 

birth^’. Liver prematurity with prothrombin synthesis and sterile gut in premature neonates 

account for Vitamin K  deficiency in early life’ .̂ On the other hand, the concentration o f  

Vitamin K  in breast milk is generally less than 5ng/ml^^. B esides that, the intestinal flora o f  

breastfed infants is not efficient in the synthesis o f  Vitamin K, since lactobacilli do not 

synthesis Vitamin In addition exclusive breastfeeding results in an intestinal flora that 

is low  in Vitamin K producing bacteria” .
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Literature suggests that breast milk can supply only about 20 % o f  the infant’s 

requirement'*. However, i f  mothers consume lots o f  green vegetables on a daily basis, 

Vitamin K level can be improved in breast milk^^.

1.3 Vitamin K Dependent Proteins

Vitamin K dependant proteins are present in a wide variety o f  tissues including

plasma, bones etc. and play a major role in key physiological functions^'*.

1.3.1 Vitamin K Dependent Pro-coagulation Proteins

The Vitamin K dependent pro-coagulation factors are shown in Table 1.1.

Table 1.1: Coagulation Factors and Associated Bleeding Symptoms 13

Factors Bleeding Disorder Dependent Severity of Bleeding
I D ie Severe in complete absence '
II VKDB Vitamin K Usually mild

1 V ParaldM ^^lia Usualj^mild
VII VKDB Vitamin K Severe when level is low
VIII * Seyere when level is low t

VIII Von Willebrand’s
IX Heamophila B & 

VKDB
Vitamin K Severe when level is below

X VKDB Vitamin K Moderate to severe when 
level is low

XI Hemophilia C Mild to moderate when level 
is low

XII Severe

1.3.2 Vitamin K Dependent Anti-coagulant Proteins

Protein C and S are anticoagulant proteins that provide control and balance in the

coagulation cascade. Uncontrolled clotting o f  blood could be as life  threatening as

uncontrolled bleeding. Controlled mechanisms are built in the coagulation cascade^^.
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1.3.3 Other Vitamin K  Dependent Proteins

Besides Vitamin K dependant proteins involved in blood coagulation, researchers

have identified other Vitamin K dependent proteins in kidneys (nephrocalcin), bones 

(osteocalcin) and nerves eic.^^. Vitamin K is also reported to be required for arterial health 

(atherocalcin), and som e researchers believe that a deficiency can contribute to 

arteriosclerosis'*’. Another Gla containing protein Gas6 has been found throughout the 

nervous system, as w ell as in the heart, lungs, stomach, kidneys and cartilage. Although the 

exact mechanism o f  its action has not yet been determined, Gas6 appears to have a cellular 

growth regulation factor with cell signaling activities. It m ay play important roles in the 

developing and ageing o f  the nervous system^®.

1.3.4 Developmental Anomalies Related to Vitamin K Deficiency in Infants

In infants, some birth defects such as underdevelopment o f  face, nose, bones and

18 26fingers are reported to be linked to Vitamin K deficient status during pregnancy ' . The 

birth defects that have been reported to be linked with intake o f  anticonvulsant drugs 

during gestation, which block Vitamin K, are reported as epicanthal fold, flat nasal bridge, 

short nose, variety o f  craniofacial abnormality, neural tube defects, mental retardation, 

microcephaly, cardiac abnormalities o f  infants etc.^^.

1.3.5 Blood Coagulation

Vitamin K  dependant proteins which are involved in blood coagulations are

Prothrombin (factor II), factors VII, IX and X, and protein C, S and Z. Prothrombin and 

factors VII, IX and X possess pro-coagulant activity whereas proteins C and S act as 

anticoagulants” . Detailed function o f  protein Z is yet to be known^°.
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The binding o f  calcium ions is required for the activation o f  the Vitamin K 

dependant clotting factors in the coagulation cascade. Vitamin K dependant gamma 

carboxylation o f  the specific glutamic acid residues in those proteins help them to bind 

with calcium ions. Factors II, VII, IX and X  make up the core o f  the coagulation 

cascade'

1.4 Classification o f VKDB Based on Age o f Onset '̂®

1.4.1 Early (<24 hours) VKDB

Early VK DB is defined as bleeding due to Vitamin K deficiency in the first 24

hours o f  life. This type o f  bleeding is very rare, and could occur in the first day o f  life 

among infants w hose mothers took anticonvulsants, antitubercular therapy or Vitamin K 

antagonist anticoagulants during their pregnancies'*. It can be fatal due to bleeding at 

intracranial, intrathoracic, intra abdominal and gastromtestinal sites .

1.4.2 Classical (2 to 7 days) VKDB

Classical VK DB is defined as bleeding taking place between 2 days to 7 days o f

births. It typically presents between 3 and 5 days. A probable cause other than maternal 

drugs taken during pregnancy, is delayed or inadequate feeding after births. Bleeding is 

usually from um bilicus, gastrointestinal tract, skin punctures, circumcision, surgical sites 

and rarely the brain^*’̂ ’ . Warning signs such as minimal bleeds, evidence o f  cholestasis and 

failure to thrive are often presented'.
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1.4.3 Late (8 days to 6 months) VKDB

The late VK DB is defined as bleeding due to Vitamin K  deficiency occurring

between 8 days to 6 months o f  live^ The reported peak incidences o f  late VKDB are 

between 3 to 8 weeks*'̂ * "̂’*. It usually presents as “warning bleeding” e.g. mild bruise, nose 

bleed or umbilical oozing as the first manifestations followed (som etim es days later) by 

intracranial haemorrage^.

Late VK DB occurs almost exclusively in breastfed babies, and often in association 

with unrecognized liver diseases or malabsorption syndrome'^. Presenting symptoms o f  late 

VKDB could be cutaneous mucosal pallor, hypo activity, discrete jaundice, ecchymoses, 

nasal bleeding, tense fontanels and irritability^'. The system s more affected are 

gastrointestinal tract, urinary system, umbilical cord, respiratory system  and nervous 

system^^.

One study in India reported that the common presenting symptoms o f  late VKDB  

were seizures (71%), vom iting (57%), poor feeding (50%), and altered sensorium (36%). 

Physical examinations revealed pallor in all infants, bulging anterior fontanels in 64% o f  

infants and intracranial bleeding in 93% o f  infants*'. Another study in India, reported that 

the majority o f  infants (76%) were in the age group o f  1 to 3 months. All were term babies 

being exclusive breastfed and none received Vitamin K at birth. Am ong them 71% babies 

presented with intracranial hemorrhage and the comm onest sites were intracerebral and 

multiple intracranial haemorrage’.

10
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Another study in Turkey, reported the presenting complaints as seizures (91%), 

drowsiness (82%), poor suckhng (64%), fever (46%), pallor (46%), acute diarrhea (27%), 

irritability and high pitched cry (18%). On examination, tense or bulging fontanel (73%), 

anisocoria (36%), weak neonatal reflexes (18%), cyanoses (18%) were the most frequent 

fmdings^^.

1.4.4 VKDB Classification with Symptoms

Table 1.2: Classification o f Vitamin K Deficiency Bleeding 

Based on Age o f  Onset and Presenting Symptoms^’̂ ’̂ ^

Early V K D B Classic V K D B L ate V K D B
A ge o f  onset 2-7 days- 8d-6 months
Site o f  
hemorrhage

Cephalhematoma Gastrointestinal Intracranial

Subgaleal , ,, Ear, nose, throat, 
,  mucosal

G astroijj^tiaai

Intracranial Intracranial Cuteneous
Gastrointestinal CirctMitision Ear, n os^ -,liroa t  

mucosa
Umbilicus Cuteneous Infection sites
Intr^^£>m inal Gastrointestinal 

Infection sites
Thoracic

1.5 Lab Indicators for Bleeding Differentiations between VKDB and other Major 

Bleeding

In infants who bleed, prolonged Prothrombin time (PT) together with a normal 

fibrinogen level and platelet count could be almost diagnostic o f  VKDB; rapid correction 

o f  the PT and/or cessation o f  bleeding after Vitamin K  administration are confirmatory o f  

VKDB'*. PIVKA-II (standing for “protein induced in Vitamin K absence) is also a marker 

for Vitamin K  deficiency. It is plasma protein and is released in absence o f  Vitamin K. 

Higher levels o f  PIVKA-II reflect a lower level o f  Vitamin K̂ '*.

11
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Table 1.3 Indicators to differentiate DlC and VKDB and Hemophilia‘S 

In d ic a to rs_____________________ P IC  VKDB Hemophilia
_  tial Aroiftfeoplaslin time P P .. *

Prothrombin time P P N

Platelet count  ̂ L N  N

Fibrinogen ______ L
FadorV III
PIVKA-II___________________________-_________H___________ •

P= Prolonged, N = Normal, L= Low, H=high

1.6 Literature on Incidence and Prevalence o f VKDB

It w as first shown in 1939 that treatment with Vitamin K  could treat symptomatic 

prothrombin deficiency in the first week o f  life^ '̂̂ ’̂̂ .̂ A  Swedish study published in Lancet 

in 1944 showed a five fold reduction in death from hemorrhage within 2 to 8 days after 

birth i f  babies were given 1 m g o f  oral menadione at birth^’ . Until the 1960s, VKDB was 

considered to be a problem o f  the first week o f  life but in 1966 it was first reported from 

Thailand o f  another type o f  VKDB that typically presented between 1 and 2 months o f  

life^*. In 1977, Bhanchet and collegues reported a high incidence o f  VK DB in breastfed 

infants (98%) and high incidence o f  intracranial bleeding (63%) among Thai infants^^.

Another paper published in Lancet (1983) reported a resurgence o f  the VKDB in 

the United Kingdom not just in the first week o f  life but also in older babies These 

babies were otherwise healthy except there was fatal intracranial bleeding during 2 to 10 

weeks after birth. In the countries where circumcision is a ritual reported excessive  

bleeding and presentation was much the same as in countries where prophylaxis was not

9,29,41given .

12
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High incidence rates o f  classical VKDB were reported in Southeast Asia. A review  

in Thailand cited incidence rates o f  0.9 and 0.5 per 1000 births in two longitudinal 

community based studies. In this review, VKDB was found exclusively in breastfed infants 

(92%) and among the infants who were not given Vitamin K prophylaxis at birth (90%). 

The reporting o f  intracranial hemorrhage were strikingly high (82%) and the fatality rate 

was 24%^. Studies conducted in Malaysia in 1987 and 1988 reported the incidence o f  

classical VK DB as 0.3 per 1000 births^.

Chinese literature review by Zhang et al. revealed as like other countries, nearly all 

the infants had intracranial hemorrhage (92%) and had been breastfed (89%). The reported 

peak incidence was within 4  to 8 weeks (79%) and the m ale/fem ale ratio was 2.6^. 

Another Chinese study reported overall incidence o f  V K D B at 3.3 in 1000 live births, 

higher in rural areas (4.9 in 1000 life births) than in urban areas (1.2 in 1000 life births). 

M ost o f  the bleeding were among the breastfed infants (95.6% ) and incidence o f  VKDB in 

premature babies (22.5 in 1000 life births) was higher than full term (2.9 in 1000 life 

births)‘°. A  study conducted in Vietnam reported incidence o f  late VK DB at 1.4 in 1000 

live births in the rural areas'^. The incidence rates o f  late V K D B in infants with no history 

o f  Vitamin K  prophylaxis varied from 0.04 to 0.7 per 1000 births in other Asian and 

European studies^’.

13
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1.7 Literature on Determinants o f VKDB

1.7.1 Risk factors

•  Maternal drug intake during pregnancy (e.g. anticonvulsants, anti-tubercular etc.), 

premature babies, asphyxia at birth, breastfeeding and sickness within 2 weeks o f

birth'”.

•  Exclusive Breastfeeding and male child^'^ ' '

•  Diarrhea, male baby, cystic fibrosis, biliary atresia, hepatitis, maternal exposure to 

warfarin and other anticonvulsants drugs^'.

•  Diarrhea particularly in exclusively breastfed infants and obstructed labor^^

•  Premature infants, infants exposed to perinatal asphyxia and breastfeeding**^.

•  Delay in initiation o f  breastfeeding and inadequate feeding** .̂

1.7.2 Protective Factors

•  Supplementation o f  Vitamin K after birth'’̂ ’®’' ' ’'̂  and colostrum feeding^

1 4
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1.7.3 Conceptual Framework

Fig I . l  Conceptual Fram ew ork

Conceptual Framework
. C a u s a l  A s s o c i a i i o o  

; P o te n t ia l  C « u s « l  A s s o c ia lio f l

1.8 Literature on Prophylaxis o f  VKDB

This life threatening condition o f  VK DB can be effectively prevented by the 

administration o f  Vitamin K, i f  infants are given 0.5-1 mg phylloquinone intramuscularly 

or 2.0 m g orally within 6 hours o f  birth. In the population context, even one oral dose at 

birth has been reported to give considerable protection^’’ .̂ Thailand is a good example 

where initially very high incidence rates o f  VKDB was reduced by the integration o f  

Vitamin K prophylaxis in the national healthcare program®.

15
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The results o f  two studies on Vitamin K levels in premature infants suggested that 

the standard initial dose o f  Vitamin K1 for full term infants (1 .0  m g) may be too high for 

premature infants. These findings have led to suggest the use o f  an initial Vitamin K1 o f

0.3 m g/kg for infants with birth weights less than 1,000 g and an initial dose o f  0.5 mg for 

other premature infants *̂ .̂

The American Academy o f  Pediatrics recommends that every newborn should 

receive 0.5 to 1 m g o f  Vitamin K intramuscularly at birth. Oral prophylaxis in a 2 mg dose 

at birth, between the 1*‘ and 2"̂  week, and in the 4''’ week is an alternative. When the 

newborn develops diarrhea and on exclusive breastfeeding, prophylaxis must be repeated^'.

In the early 1990s Golding el al. published two studies suggesting link between 

intramuscular Vitamin K (usually Konakion) given to babies for the prevention o f  Vitamin 

K deficiency bleeding and subsequent childhood cancer'’ '̂"''*. However, subsequent studies 

with the same objectives found no risk or risks much smaller than those reported by 

Golding*' '̂^ .̂ Similarly, Ross and Davis found no evidence o f  an association between 

parenteral Vitamin K prophylaxis and cancer in childhood. In this review, ten case-control 

studies were identified; o f  which 7 found no relation and 3 found only a weak relationship 

o f  neonatal administration o f  intramuscular or intravenous Vitamin K with a risk o f  solid 

childhood tumors or leukemia^®. After Golding’s results, the British Pediatrics Association 

recommended that the use o f  intramuscular Vitamin K should be confined to high risk 

babies only and the rest should receive oral doses^'. Follow ing the controversy o f  the 

possible link between intramuscular Vitamin K  with childhood cancer, there has been a 

notable shift towards oral prophylaxis to prevent VKDB in infants^.
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Chapter 2. Rational and Objectives

2.1 Rationale

Innumerable studies suggest that bleeding due to Vitamin K  deficiency is a 

significant concern in the developed world and could be a much larger problem in the 

developing countries^’' '. In many developing countries like Bangladesh this problem has 

not yet been studied. The concern o f  VKDB could be unnoticed in the developing 

countries as the health authorities are primarily concerned with more common and visible 

infectious diseases and malnutrition. Probably due to this reason, the magnitude and extent 

o f  infantile bleeding disorders in Bangladesh are yet not known. In neighboring India, 

Thailand, Vietnam, China and Malaysia the problem o f  Vitamin K  deficiency bleeding are 

reported to be at public health significance levels^''®’̂ ^

In Bangladesh, around 36% to 50% o f  infants are bom  with low  birth weight^^’̂  ̂

and around 40% o f  infants with prematurity^^. Infant mortality and neonatal mortality rates 

are 54 and 36 per 1000 live births^^ respectively in Bangladesh. Yet, the contribution o f  

bleeding disorders and those that could be due to Vitamin K  deficiency to neonatal and 

infant mortality are unknown. Based on available literature, premature babies m ay have an 

immature or under developed gut and hepatobiliary system, which could predispose them 

to a Vitamin K deficiency status^’' .̂ Mothers are undernourished^^ and breastfeeding is 

nearly universal in Bangladesh. Following the nationwide campaign for exclusive 

breastfeeding the practice o f  exclusive breastfeeding is also on rise^^’̂ '̂̂ ’ . On the other 

hand, the initiation o f  breastfeeding is often delayed, which is a known risk factor'^ .̂ 

Similarly exclusive breast feeding is the most often identified risk factor^'^’'®’' ' ’̂ ’̂''̂  for 

Vitamin K  deficiency bleeding.
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In addition to the prevailing risk factors, more than 90% o f  the deliveries in rural 

Bangladesh are conducted at home and attended by untrained providers^’ . This adds to the 

problem o f  identifying any emergency situation like Vitamin K  deficiency bleeding in the 

neonatal and later infancy periods.

Due to ignorance o f  parents and community health workers, warning signs o f  

bleeding e.g. nasal bleeding, bruising etc. which are potential indications o f  Vitamin K 

deficiency bleeding often go unnoticed in the community settings. The truth is that the 

burden o f  such ignorance is hindering the fact o f  the true extent o f  the problem and thereby 

there are no measures to intervene this preventable cause o f  infant morbidity and mortahty 

in rural Bangladesh.

This condition can effectively be easily prevented by the administration o f  Vitamin 

K  by 0.5-1 m g phylloquinone intramuscularly or 2.0 m g orally within 6 hours o f  birth. In 

the community context, even one oral dose at birth has been reported to give considerable 

protection^''^. Thailand was a good example o f  how  an initially very high incidence o f  

VK DB was reduced by  the integration o f  Vitamin K prophylaxis in the national healthcare 

program*. Considering the importance, identified gap o f  know ledge and prevaihng 

conditions for occurring Vitamin K deficiency bleeding among infants, urgency was felt to 

study the magnitude o f  this preventable problem in rural Bangladesh.
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2.2 Research Questions

1. What were the incidence rates and severity o f  bleeding symptoms among infants

bom in rural Bangladesh?

2. What were the morbidities associated with bleeding symptoms among infants bom  

in rural Bangladesh?

3. What maternal and infant risk factors were associated with bleeding symptoms 

among infants bom in rural Bangladesh?

4. Whether there was any association between reported bleeding symptoms o f  infants 

and matemal PIVKA-II levels at third trimester o f  pregnancy and at 3 months post 

partum period?

2.3 Ultimate Objective

The study would estimate the incidence, severity and deteraiine the risk factors associated

with bleeding symptoms to define the problem and therefore help design future studies 

aimed towards its prevention.

2.4 General Objective

To estimate the incidence rates, severity and determinants o f  bleeding symptoms among

infants bom  in rural Bangladesh.
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2.5 Specific Objectives

The specific objectives o f  this study were to estimate the followings:

1. To determine incidence rates o f  bleeding symptoms among infants bom in rural 

Bangladesh.

2. To determine case fatality rates (as to measure severity) o f  bleeding symptoms 

among infants bom  in rural Bangladesh.

3. To describe the morbidities that the infants had during their first 6 months o f  live in 

rural Bangladesh.

4. To determine what matemal and infant factors are associated with bleeding 

symptoms among infants bom  in rural Bangladesh.

5. To determine the association between matemal PIVKA-II level and infantile 

bleeding among infants in rural Bangladesh.

2.6 Hypotheses

The analyses were aimed to test the following hypotheses:

1. Prematurity w as associated with increased risk o f  bleeding among infants.

2. Risk o f  bleeding was more in the male infants than the females.

3. Matemal multi-parity was associated with increased risk for infants’ bleeding.

4. Exclusive breastfeeding was associated with increased risk o f  bleeding.

5. Morbidites are associated with increased risk o f  bleeding.

6. Twin babies were associated with increased risk o f  bleeding.

7. There were no associations between matemal 3'"'’ trimester and 3 month post 

partum PIVKA-II levels and bleeding symptoms o f  infants.
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Chapter 3. Methodology

3.1 Study Population

This study was conducted in the rural areas o f  Rangpur where a large

epidemiological study was already in place under the name o f  JiVitA Project (Appendix I). 

The JiVitA Project^* is a maternal, child health and nutrition research project, implemented 

by the Johns Hopkins University Bloomberg School o f  Public Health (JHU), Maryland, 

USA. This Research Project is a component o f  the USAID and Bangladesh Health and 

Population Program (UBHPP) o f  the Ministry o f  Health and Family Welfare, Government 

o f  Bangladesh.

The project working area covers a population o f  about 650,000 in 19 unions 

covering a rural area o f  650 km^ in Gaibandha and Rangpur districts. A joint team o f  JHU 

scientists and senior Bangladeshi researchers have developed this area into a population 

research site. With a total staff o f  over 850 (95% o f  whom are local wom en), JiVitA has 

GIS-mapping o f  over 160,000 households and has already conducted two trials to evaluate 

the impact o f  maternal and neonatal Vitamin A  supplementation in reducing mortality and 

improving health o f  mothers and newborn infants, respectively.

3.2 JiVitA Trial Context

A s the present study has utilized the set up and population o f  the JiVitA Project, for 

a better understanding o f  the current study, it would be pertinent to discuss the JiVitA 

Project in som e details. The JiVitA Project has built its research capabilities since 

beginning operations in 1998. Two large studies have recently been completed.
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The first one w as a large-scale, randomized, double-masked community trial to 

extend previous findings from Nepal that a weekly, low-dose antenatal-to-postnatal 

supplementation o f  Vitamin A  or beta-carotene can reduce maternal mortality and exert a 

modest reduction in infant mortality*^®. The Nepal study found a reduction o f  44% maternal 

mortality. The second, concurrent trial was implemented to evaluate the effects o f  newborn 

Vitamin A supplementation on infant mortality to extend findings from a recent study in 

India^' where Vitamin A  supplementation at birth reduced infant mortality by -20% . As o f  

October 2006, over 65,000 pregnancies have been identified and enrolled by JiVilA field 

team. In addition, over 15,000 newborns have been enrolled and visited in the home by 

JiVitA data collection team right after birth.

Within the two current trials there were several smaller studies, including those 

examining effects o f  adolescent pregnancy on maternal growth and birth outcomes, studies 

on the epidem iology o f  bacterial vaginosis and infant nasopharyngeal colonization with 

Haemophilus influenza B and Streptococcus pneumoniae (causal pathogens o f  acute 

respiratory infections), evaluations o f  body composition methods and change during 

pregnancy in relation to pregnancy and the index study “an epidem iologic study o f  Vitamin 

K deficiency bleeding among infants”.

JiVitA has also several very successful collaborative research projects with the 

Institute for Nutrition and Food Sciences, Dhaka University, the Institute for Child and 

Mother Health, Dhaka, Shishu Hospital, Dhaka, and with the Bangladesh Atomic Energy 

Com m ission (BAEC) /  International Atomic Energy Com m ission (IAEA).
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3.3 Study Design

The study protocol followed a non-concurrent prospective design (retrospective 

cohort) to collect data related to exposures and outcomes o f  interest on infants who were 

participating in the JiVitA-1 trial, carried out in Gaibandha and southern Rangpur districts. 

Live bom  babies bom  to mothers enrolled in the JiVitA-1 trial from M ay 2001 to October 

2006 comprised the cohort o f  eligible infants. Histories o f  infantile bleeding symptoms 

(bleeding from the nose, umbilicus, rectum, bruise on the body and bulging fontanel) that 

m ay have been observed throughout the first six months o f  life were collected from mothers 

at 6 m o o f  age (Appendix-II) or during verbal autopsy interviews (Appendix -III), typically 

conducted within one month o f  an infant death <6 months o f  age. Data for two cohorts, o f  

26,705 surviving and 3,139 deceased infants, were analyzed for estimating incidence rates, 

case fatality rates and odds ratios for infant bleeding, adjusted for potential confounders.
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F igure  3.1 S tudy  Design
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3.4 Study Subjects

Live bom  babies o f  enrolled mothers in JiVitA project from M ay 2001 to October

2006 were assembled to construct the cohort. Vital status data were available for 29,844

live bom  infants. The total number o f  infants who died in the first six months o f  life was

3,139, which represents the full analytic cohort o f  infants who were deceased by six  months

o f  age. Thus, the number o f  infants who survived up to 6 months o f  age was 26,705, which

represented the full cohort o f  surviving infants in this analysis.
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3.5 Selection Criteria

3.5.1 Inclusion Criteria

According to the literature most o f  the vitamin K  deficiency bleeding occurs within 

6 months o f  a g e l  Based on that the inclusion criteria were set for the study infants. For the 

surviving cohort the inclusion criterion was; babies aged 6 months and interviews 

completed for their 6 months follow-up visits. For cohort o f  deceased infants the inclusion 

criterion was; babies died within 6 months o f  age and their verbal autopsies completed.

3.5.2 Exclusion Criteria

Dark stools for first two days o f  life were excluded from the analysis for both 

surviving and deceased infants to remove the possibility o f  meconium at birth being 

reported as dark stools.

3.6 Ethical Clearance

The JiVitA trial^* in which the data collection o f  the index study was nested had 

ethical clearance from Bangladesh M edical Research Council (BM RC) and Committee on 

Human Research at the Johns Hopkins University, Bloom berg School o f  Public Health, 

USA.
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3.7 Sample Size and Power Calculation

Literature suggests prematurity at birth'®’̂ ’̂̂  ̂ and exclusive breastfeeding^'*'"^’̂ ’̂''̂  

as risk factors for Vitamin K deficiency bleeding among infants. The sample size and 

power were calculated based on the assumption o f  the effects o f  prematurity and exclusive 

breast feeding on bleeding symptoms. Two sample test o f  proportions were assumed to test 

the differences in incidence o f  bleeding symptoms between those premature vs. mature and 

exclusively breastfed vs. not exclusively breastfed.

Taking a  = 0.05 and calculation o f  the sample size n, required for each group was 

estimated using the formula:

_  [Z,.̂  y jlp j l  - p ) + Z ^ y l p , j \ - p , )  + P 2 )1̂
n = ,

i p 2 - P i )

where p  =  and p i  and p 2 are the expected proportions o f  infants with bleeding

symptoms in the two groups Table 3.1 shows the required sample size in each group for 

different scenarios o f  pi and p2, and for ^  taken as 0.8 or 0.9. The calculations assumed 

equal sample sizes in both groups.
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From table 3.1, i f  it is assumed that the incidence o f  bleeding in premature infants 

is at 12% and in mature infants at 10%, at least a total o f  6 ,050 infants (3,025 for infants 

who had bleeding and 3,025 for infants who did not have bleeding) would be needed 

(using 80% power to detect the difference). Similarly, i f  90% power is used, at least 8,380 

(4190x2) infants would be needed.

3.8 Data Collection Methods

For collection o f  maternal data, trained female interviewers interviewed mothers at 

pregnancy enrolments, at 3"̂  trimester o f  pregnancies and at 3 month post partum follow  

up visits. At enrollment interviews, maternal characteristics, past obstetric histories and 

socioeconom ic status etc. were collected. Delivery data were collected at 3 month post 

partum interviews. In a sub-sample o f  mothers, blood samples were drawn at 3'̂ '̂ trimester 

o f  pregnancy and at 3 months post partum visits. Mothers were sampled for those infants 

who had bleeding symptoms within 6 months o f  age and drawn a matched sample o f  

mothers whose infants did not have bleeding, infants being matched for their gestational 

age.

For infants’ data, trained interviewers visited newborns at births and interviewed 

mothers at 3 months and at 6 months follow  ups o f  their surviving infants. Similarly 

trained female interviewers conducted verbal autopsies to collect detailed data on the 

deceased infants from their parents. In JiVitA trial, live births were reported through a 

systematic community based birth notification system. During 3'̂ '’ trimester o f  pregnancy 

the enrolled mothers were given address cards o f  the local field workers and family 

members were requested to inform them as soon as the births took place.
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At birth, weights, head circumferences, chest circumferences, mid upper arm 

circumferences and lengths were measured. A s the infants’ trial was started later (in 

2003), anthropometry was available for fewer infants than total live births o f  the main 

trial. Data on breastfeeding, complementary feeding, infants’ morbidities were collected at 

birth, at 3 months, and at 6 months visits for cohort o f  surviving infants and for the cohort 

o f  deceased infants during verbal autopsies.

3.8.1 Data on Bleeding Symptoms for Surviving Infants

For surviving infants, nasal bleeding, bruising, umbilical bleeding, red blood in 

stool (fresh intestinal bleeding), dark stools, excessive bleeding during circumcision and 

bulging fontanel were asked as ‘questions/symptoms on bleeding’ during the 6 months 

follow  up visits (Appendix- II). Parents were asked to report the listed bleeding symptoms 

with the time o f  onset o f  first episodes. The six month follow  up interviews for surviving 

infants remained valid up to their 28 weeks o f  age.

3.8.2 Data on Bleeding Symptoms for Deceased Infants

For deceased infants, parents were asked for nasal bleeding, bruising, umbilical 

bleeding, red blood in stool (fresh intestinal bleeding), dark stools, excessive bleeding 

during circum cision and bulging fontanel during the deceased infants’ verbal autopsies 

(Appendix- III). Parents were asked to report the listed bleeding symptoms with the time 

o f  onset o f  first episodes. Verbal autopsies were scheduled one week after death o f  

infants and most o f  the verbal autopsies were completed within 1 month o f  death.
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Figure 3.2 Data Collection F iow  Diagram
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3.9 Data Quality Control

The interviewers were trained on each o f  the bleeding questions separately. They

were trained on the operational definitions (Appendix-VI) and on standardized interview

techniques e.g. rapport building, probing, coding, cross checking etc.
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Repeated field testing o f  the questions were done to ensure that the rural mothers 

understood the questions asked. Local dialects were incorporated in the questionnaires for 

the interviewers. A ll the completed questionnaires were checked for consistency and 

completeness before closing the interviews.

Completed forms were cross-checked in peer review sessions o f  female 

interviewers at the field levels before submitting for data entry. At the data entry center, 

customized data entry programs were used. Data errors were checked within one week o f  

data collection at data management center and errors were sent back to field for cross­

checking. The turn around period o f  the correction o f  errors to data management center 

ranged from 1-2 weeks.

3.10 Analytical Strategy

Data cleaning, labeling and analysis were performed using STATA Statistical

Soft-ware, version 9.0*̂ ^

3.10.1 Characterization o f  Parents and Infants

A ny bleeding symptom was constructed considering parental reporting o f  all 

bleeding symptoms that their infants had for both o f  the cohorts. Bleeding symptoms 

were categorized based on the time o f  onset o f  bleeding as early onset (<  24 hours), 

classical onset (2 days to 7 days) and late onset (8 days to 6 months)^. Data were 

analyzed based on the time o f  onset o f  bleeding for individual bleeding symptoms e.g. 

nasal bleeding, bruising, umbilical bleeding, fresh intestinal bleeding and combinations o f  

bleeding symptoms such as nasal bleeding with either (a) bruising, or (b) bulging fontal, 

or nasal bleeding with either (c) bruising or umbilical bleeding.
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Symptoms were combined as such to evaluate the potential that they could confer 

different levels o f  risk o f  mortality for infants. Stratified analysis were also been done 

based on the time o f  onset o f  bleeding for individual bleeding and for any combination o f  

bleeding status with other explanatory variables e.g. breastfeeding, infantile 

characteristics, morbidities etc. separately for the both cohorts o f  surviving and deceased 

infants as a m eans o f  assessing the consistency in association and controlhng for potential 

biases and confounders.

Bi-variate analyses were performed with Pearsons chi-square test for the 

differentiations o f  any bleeding stams o f  infants with the categories o f  parental and 

infantile characteristics. M issing values were excluded from the analyses. Associations o f  

bleeding status with parental and infantile characteristics were also tested by 2x2 tables. 

T-test and non-parametric ranksum tests were used to test the association o f  bleeding 

symptoms by  comparing the mean and median differences o f  parental and infantile 

characteristics, respectively. For all tests used in these analyses, statistical significances 

were set at 0.05 levels.

3.10.2 Incidence Rates and Relative Risks

Incidence rates were calculated on the basis o f  reported bleeding events 

(numerator) among infants who were alive at the outset o f  a specified age interval. Thus, 

among surviving infants, the denominator for the total and age-specific incidence rates 

was 26,705 as this number o f  infants survived to six months o f  age.
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However, the denominalor for the cohort o f  infants who died by six  months o f  age 

has been recalculated to reflect the number alive at birth, after the first day o f  life and alter 

the seventh day o f  life, as they had to have been alive within the interval to be at risk o f  

having a bleeding episode at that age. Thus, the denominators for infants in the deceased 

cohort were 3139, 1936 and 1198 for incidence rates calculated for this cohort during the 

early (<  24 hours), classic (2 to 7 days o f  age) and late (8 days to 6 months o f  age) 

periods, respectively. Relative risks (RR) were also calculated along with their 95% C l for 

individual and combined bleeding symptoms for early, classic and late onset.

3.10.3 Mean and Median Time to Death from Bleeding Interval

The mean, median, inter-quartile range, standard deviation and 95% Cl o f  the 

mean time to death from the interval at which a bleeding symptom was reported for the 

cohort o f  deceased infants was also analyzed.

3.10.4 Case Fatality Rates

Formula used for calculating Case Fatality Rates:

(number o f  bleeding symptoms in deceased)/(number o f  bleeding symptoms in deceased + 

number o f  bleeding symptoms in survived) x 100

Case fatality rates with their 95% confidence intervals were calculated for 

individual and combination o f  bleeding symptoms, based on the time o f  onset as early 

onset (<  24 hours), classical (2 days to 7 days) and late (8 days to 6 months).
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3.10.4 Determinants Analysis

Crude odds ratios with 95% confidence intervals were calculated for the potential 

determinants e.g. colostrum feeding, EBF, gender, maturity at birth, numbers o f  siblings, 

birth weights, infants’ morbidities (cough/cold, high fever, breathing difficulties, 

diarrhoea, dysentery), maternal parity and religion for individual and combination o f  

bleeding symptoms based on time o f  onset o f  bleeding for surviving and deceased infants 

separately. Onset o f  bleeding was classified as <  24 hours, 2 to 7 days, 8 days to 3 months 

and 3 months to 6 months o f  age. Adjusted odds ratios w ith 95% confidence intervals 

were calculated using logistic regression based on the time o f  onset o f  individual and 

combination o f  bleeding symptoms separately for both the cohort o f  surviving and 

deceased infants. To asses the independent effect o f  any determinant (e.g. gender) on the 

bleeding symptoms the odds ratios were adjusted for that determinant (in this case gender) 

for the rest o f  the determinants list e.g. maturity at birth, number o f  siblings, colostrum  

feeding, EBF, infants’ morbidities (cough, breathing difficuhies, high fever, diarrhoea, 

dysentery), maternal age, maternal parity, obstructed delivery and religion.

3.10.5 PIVKA-II Analysis

Maternal 3'”'' trimester and 3 month postpartum PIVKA-II levels analysis were

done at Johns Hopkins University using a commercial enzyme-linked immunoassay 

(ELISA) kit o f  PIVKA-II^^, PIVKA-II is a plasma protein and is released in absence o f  

Vitamin K, and stands for “Protein Induced in Vitamin K  Absence”. Higher levels o f  

PIVKA-II reflect lower levels o f  Vitamin K, The com m only reported cut-off for PIVKA-

II for adult fem ales is 2 ng/ml'^‘*.
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As the number o f  individual bleeding symptoms were very small for different age 

o f  onset intervals for which PIVKA-Il samples were drawn, it was not possible to 

evaluate protein concentration differences by individual bleeding symptoms but possible 

to evaluate differences for any bleeding symptoms. For the same reason there was 

insufficient power to analyze PIVKA-Il levels separately across cohorts o f  surviving and 

deceased infants. Maternal plasma protein concentrations were also assessed by their 

dietary intake during the 3"* trimester o f  pregnancy and at 3 months postpartum periods, 

specifically their reported frequencies o f  intake o f  dark green leafy vegetables (DGLV). 

Dietary intakes were also evaluated in the sub sample o f  mothers to look for any 

association between their DGLV consumption and their infants’ bleeding, irrespective o f  

matemal plasma PIVKA-II levels.

Association between any bleeding status and matemal PIVKA-II levels were 

analyzed by comparing the means and proportions, and for these analyses ttests and 

Pearson chi-square tests were used, respectively. The cut o f f  for matemal PIVKA-II level 

was set at 2ng/m l for the proportion distribution. For this analysis time o f  onset o f  

bleeding was classified as <  24 hours, 2 days to 7 days, 8 days to 3 months and 3 months 

to 6 months o f  age. Association between any bleeding status o f  infants and matemal 

consumption o f  dark green leafy vegetables (DGLV) were analyzed by  Persons chi-square 

tests and comparing the medians and standard deviations using non-parametric ranksum 

tests. Association between maternal PIVKA-II levels and matemal consumption o f  dark 

green leafy vegetables (DGLV) were analyzed by 2x2 tables and comparing the medians 

and standard deviations using non-parametric ranksum tests.

35

Dhaka University Institutional Repository



Chapter 4. Parental Characteristics

In this chapter, the bleeding status o f  infants were analyzed with parental 

characteristics e.g. maternal age, maternal parity, religion, education, occupation, maternal 

M UAC and maternal DG LV consumption during 3̂ '* trimester o f  pregnancy and 3-month 

post partum period. The bleeding status o f  infants for maternal delivery characteristics e.g. 

place o f  delivery, birth attendants and type o f  deliveries were also looked into.

4.1 Distribution o f  Study Infants

In the cohort there were 29,844 live bom  infants at the outset. Am ong 26,705 infants

who survived up to 6 months o f  age, 2395 (9.0%) were reported by their parents to have had

any bleeding symptoms at any time up to that age (Table 4.1). In contrast, among the 3139

infants who died at 6 months o f  age, 650 (20.7%) were reported by parents to have had any

symptoms o f  bleeding prior to death. Thus, o f  all 29,844 infants in the study, including both

survivors and infants who later died by age six  months, parents reported symptoms o f

bleeding in 3045 or 10.2% o f  all study infants.

Table 4.1. Distribution o f bleeding status o f infants by their survival 
status

Survival Status Infants who 
had any 
bleeding

% Infants who 
did not have 

bleeding

% Total %

. Surviving 2395 78.7 24310 90.7 89.5

(% ) (8.9) (91.0) (100)

Deceased 650 21.3 2489 9.3 3139 10.5

(% j (20.7) (79.3) (100)

Total 3 0 4 5 -  ,' c " p o r* 2Q799 - 100 2 9 8 ^ 100

(%) (10.2) (89.8) (100)

Pearson  ChM.(M‘—^ 2 .4 6 2 2 P-value<0.0001
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4.2 Maternal Age

W hen maternal age distributions were analyzed for infants who had bleeding and

who did not have bleeding, similar percentages were found for all categories o f  maternal age

for both types o f  infants (Table 4.2). The mean maternal age o f  infants who had bleeding

was 22.4 ±  6.1 years and the corresponding mean o f  maternal age o f  the infants who did not

have bleeding was 21.9  ±  5.7 years, the difference being statistically significant (p =  <

0 .001).

Table 4.2: Distribution o f bleeding status o f  infants by their 
_________ maternal age_________________________________

Age in Years
Infants who had 

bleeding

n= 3045

No. %

Infants who did not have 
bleeding

n= 26799

No. %

Pearsons Chi^(6) =25.7761

S D ±

>2.41- 

6.1

12549

4.3

36.6"’ ‘

30-0

17.5

^   ̂ 8.& i

3.4 

0.2

p-value <0.0001

21.94

5.7

p-value < 0.001
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4.3 Maternal Parity

W hen bleeding status o f  infants were analyzed by the categories o f  maternal parity,

comparatively less (36,1 % vs. 39.7%) percentages o f  infants who had bleeding were

found among the nulhparaous mothers compared to that o f  infants who did not have

bleeding (Table 4.3). The percentage distributions o f  both types o f  infants were similar

(43.3 % vs. 43.0% ) for parity 1-2 category. Mean nimiber o f  maternal parity was 1.42 ±

1.57 for infants w ho had bleeding and 1.27 ±  1.48 for mothers o f  infants who did not have

bleeding. The median number o f  maternal parity was 1 for both types o f  infants.

Table 4.3: Distribution o f bleeding status o f  infants by
____________ maternal parity_______________________________
Parity Infants who had 

bleeding

n=3039

No. %

Infants w ho did not have 
bleeding

n=26769

No. %

1-2

1098

1320

3^1

4 3 ,4 '

3-4 * ^15.9

5+

D on’t  know

137

i K

4.5

0.03

Pearsons Chi^ (4) =24.805  

M ean 1-42

Median 1.0

SD ±

Ranksum test Z = 5 .738

1062S.

11520

39.7

43.0

3559

I 060

5

#  4.0

" 0.02

p-va lue < 0 .00 ]  

1,27 

1.0

p-va lue <0.001
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4.4 Religion

Majority o f  the infants in either group were hom e o f  M uslim mothers (Table 4.4). 

Comparatively less infants who had bleeding (6.9%) than infants who did have bleeding 

(8.1%) got reported among the Hindu mothers (p = < 0 .0 5 ).

Table 4.4. Distribution o f bleeding status o f  infants by their 
maternal religion_______________________________

Religion Infants who bad 
bleeding

n=3039

Infants who did not have 
bleeding

n=26770

No. % No. %

2824 92.P 24553 91.7

Hindu 211 6.9 2159 8.1

Others 1 P’l 58

Pearsons Chi^(2) = 5.7025 p-va lu e  <0.05

4.5 Parental Education

Comparison o f  maternal education o f  infants who had bleeding and who did not

have showed that nearly half o f  the mothers in both groups o f  infants were illiterate (Table

4.5). The median year o f  schoohng for mothers o f  infants who had bleeding was 1 ±  3.4

year compared to 2 ±  3.9 years for mothers o f  infants who did not have bleeding

(p=<0.05). Over 50% o f  the fathers o f  infants who had bleeding and who did not have

were illiterate (Table 4.5). Percentage distributions were very similar for different levels o f

parental education in both types o f  infants.
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Table 4.5: Distribution o f bleeding status o f  infants by their 
parental education

M aternal
Education

Infants who had bleeding
n=3039

Infants who did have 
bleeding
n=26770

No. % No. %

Illiterate
Primary

Higher 
D on’t kiiow

f m 4 9 7  
 ̂ 598

U i  
96 
2 >

49.3 1 » 2 4 47.9
19.7
27.8'
3.2_

»0.1

4919 18.4
7928
1089 4.1

Pearsons Chi (4 ) -1 2 .6 9 6  

years)
M edian (in years)

S p ±

Ranksum test Z = 2 .591

3.36
i.o“

3,38“

10 . 
p-va lu e  <0.01

2.0
3.99

p-va lue <0.05

Fathers’
Education

Infants who bad bleeding
n=3039

Infants who did not have 
bleeding
n=26770

No. % No. %
1653
436
565
246

D on’t know 1 3 ^

54.4
14.4 
18.6 
8.1 
4.6

Pearsons Chi (4) 6.1474

M e a n 'lg ^ ^ ” > ’  '•

Median

S D ^ .^ '

Ranksum test Z=2.487

3.3
0

4.59

13979 52.2
3880 14.5
5 ^ 3 . 19.9
2338 8.7
■1250

p -v a lu e : 0.188

4.49

p-value: <0.001
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4.6 Parental Occupation

W hen bleeding status o f  infants were analyzed with their parental occupations, 

over 80% o f  the mothers o f  both types o f  infants were not engaged in any type o f  earning 

jobs. Percentage distributions o f  bleeding status o f  infants were similar for the different 

categories o f  maternal occupations. Percentage distributions o f  bleeding status o f  infants 

were also similar for the different categories o f  fathers’ occupations (Table 4.6).

Table 4.6: Distribution o f bleeding status o f infants by their 
___________ parental occupation_______________________________

M aternal
Occupation

Infants who had 
bleeding
n=3039

Infants who did not have 
bleeding
n=26770

No. % No. %

Farmer

Laborer

Business

Others

2539 ■ 83.6 ■ ' j 2 l6 6 6 84.7

3 0,1 22 0.1

26 0:9 ‘ 180 V “ 0.7

414 13.6" 3409 12.7

s L7 : 1.7

5'  ^ 0.2 46 0.2

Don’t Know .0 1 ^  0

Pearsons Chi^ (6) 3.6553 P'Value: 0.723

Fathers’ Occupation Infants who had Infants who did not have
bleeding bleeding
n=3039 n=26770

No. % No, %

Laborer

Business

Service

Others ^  % 

D on’t Know  

PearsonS'CM

795

•iipo
230

86

0

26.2

36.2

7.6

7329 

9387 

2179 

14 

9

27.4

35.1

8.1 

2.3 

oT03̂  

0.187
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4.7 Maternal Trimester MU AC

In analyzing bleeding status o f  infants with maternal m id upper arm circumference 

(M UAC) measured at 3̂ ** trimester o f  pregnancy, over 45% o f  mothers in both categories 

o f  infants had a M UAC below 22.5 cm (Table 4.7). The mean M UAC o f  mothers o f  

infants who had bleeding was 22.96 ±  1.9 cm compared to 22.84 ±  1.9 cm for mothers o f  

infants who did not have bleeding (p= <0.05).

Table 4.7: Distribution o f bleeding status o f infants* by their
___________ maternal 3̂^̂  trimester MUAC_____________________

M aternal 3'̂ “ Infants who had Infants who did not have
T rim ester bleeding bleeding
M U A C  ( in  cm ) n=1096 n=11268

No. % No. %

15.1-20 50 . 601

20.1-22.5 445 40.6 4738 42.1

'466 " «  42.5 '“4621 41.0

25.1-37 134 12.2 1281 11.4

D on’t Mnow 
/R e fu sed * ,,^  *

1 ' 7
*'

»  ̂ 1 -2

Pearsons Chi^(4) 3.7934 p-value: 0.435

M ean (in  cm) 22-96 w 22.84
U

Median (in cm)
f

22.8 22.7
4?; *

SD± 1.91 >■ ,

T-test T=-2.0028 p-value: <0.05
‘ The, n u m b e d 3 ^ ^ f r i m e s l e r  maternal started later ̂
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4.8 Place, Attendants and Types o f  Delivery

Detailed data were collected on the index deliveries at the 3-month postpartum 

visits o f  mothers. W hen the bleeding status o f  infants was examined based on the place o f  

delivery, around 95% o f  the mothers in both groups o f  infants were found to be delivered 

at home. The percentage distributions o f  infants who had bleeding and who did not have 

bleeding were very similar for the rest o f  the categories for delivery place o f  mothers 

(Table 4.9). The mothers were asked about the birth attendants o f  their index deliveries 

(Table 4.9). Nearly 90% o f  mothers in both categories o f  infants were found to be 

delivered by untrained birth attendants that included self, friends/relatives, traditional birth 

attendants and village doctors. The percentage distributions o f  infants who had bleeding 

and who did not have were similar for different types o f  birth attendants except for 

friends/relatives (75.5%  vs. 73.4%) and TBA (16.6%  vs. 19.0%) for infants who had 

bleeding and who did not have, respectively.

Mothers were asked at the 3 months post partum visit whether they had any 

obstructed labor during the index delivery. Higher percentages o f  mothers o f  infants who 

had bleeding reported to have obstructed labor than mothers o f  infants who did not have 

bleeding (17.3 vs. 15.3%, p=<0.005).

43

Dhaka University Institutional Repository



Table 4.8: Distribution o f bleeding status o f  infants’ by place,
___________ attendants and types o f delivery___________________

Place of Delivery Infants who had 
bleeding
n=3009

Infants who did not 
have bleeding

n=26433
No % No %

Home (parental, 

FWC/THC/MCWC ’

2872

52 1.7

2 5 0 5 t  94.8  

513 1.9

District h ^ p ite l'  
m edical colle® ( *

49 1.6 4 8 1  : 1-8

Private clinic 19 0.6 257 0.9
way to 45 1 ^ 0 .2 ^ ^ 46 0.2

Others
D on’t Know E S S -

12
0 ^

0.4
0

80 0.3
4

Pearsons Chi^ (6)=  5.9253 p-value: 0.432

B irth  A ttendants Infants who had 
bleeding
n=3009

Infants who did not 
have bleeding

n=26433
No. % No. %

None 73 2.4 479 1.8
Friends/relatives‘ 2 M -V 19392 73.4
TBA 498 16.6 5020 19.0

FW A/FW V/S ACMO/M A
31
93

. 1-0 
3.1

0-9
881 3.3

fTMHBS doctors ^ 4 0 “ •  " iB '" ^  "409 1.6
Others 0 0 4  0.02

\ D on’t K now  ̂ 1 i; 0.03 16 0,1

Pearsons Chi^(7) =18.5885 p-value: <0.01

Type of Delivery Infants who had 
bleeding
n=3009

Infants who did not have 
bleeding
n=26431

No % No %

N ot obstructed labor 2466 
O bstruct^  labor 5 19
D on’t Know 24

81.9
17.3
0.8

22091 83.6
4049 15.3
291 1.1

P earsons  ' 9.6590 p-value)^>0.005

' The numbers changed fo r  maternal 3-month post partum visit completion
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4.9 Summary Findings o f Chapter 4

In this chapter the bleeding status o f  infants were analyzed vis-a-vis parental

characteristics e.g. maternal age, maternal parity, religion, education, occupation, maternal 

M UAC and maternal DGLV consumption during 3"̂  trimester o f  pregnancy and 3-month 

post partum period. The bleeding status o f  infants was also analyzed for maternal delivery 

characteristics e.g. place o f  delivery, birth attendants and type o f  deliveries. In the study 

cohort, there were 29,844 live bom  infants at the outset. A m ong 26,705 surviving infants, 

2395 (8.9%) had any bleeding symptom and among 3139 deceased infants, 650 (20.7%) 

had any bleeding symptom. Among the cohort o f  all live bom  infants 3045 (10.2%) infants 

had any bleeding symptom.

Mothers o f  infants who had bleeding were slightly older than mothers o f  infants 

who did not have bleeding (p=<0.001) with mean age 22.4  ±  6 ,lyears and 21.9 ±  5.7 years, 

respectively. Similarly, mothers o f  infants who had bleeding were more parous than 

mothers o f  infants who did not have bleeding. Percentages o f  infants who had bleeding 

were less am ong Hindu mothers compared to that o f  infants who did not have bleeding. 

More than h a lf o f  the parents were illiterate and had similar types o f  occupation for both 

types o f  infants.

Mothers o f  infants who had bleeding had a little higher M UAC (22.84 ±  1.91 cm; 

p= <0.05) than mothers (22.96 ±  1.91 cm) o f  infants who did not have bleeding. About 

95% o f  mothers o f  both types o f  infants were delivered at hom e and most o f  them were 

attended by their untrained relatives. Higher percentages o f  mothers o f  infants who had 

bleeding reported to have obstructed labor than mothers o f  infants who did not have 

bleeding (17,3 vs. 15.3%, p=<0.005).
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C h a p te r  5: C h arac te ris tic s  o f  In fan ts

This chapter deals with the analyses o f  the bleeding status o f  infants with som e o f  

the infants’ characteristics e.g. gender, number o f  siblings, maturity at birth, birth weights, 

and time o f  initiation and type o f  crying at birth. Time and type o f  crying was considered 

as a proxy o f  birth asphyxia for this analysis.

5.1 Gender and Number o f  Siblings

On analysis o f  the bleeding status o f  infants by their gender, it was found that

bleeding was reported in a significantly higher (p =<0.005) percentage among male infants

compared to the female infants (53.3% vs. 46.7%).

Table 5.1: Distribution o f bleeding status by gender and 
___________ number o f siblings o f infants___________________

Gender Infants who had 
bleeding
n=3045

Infants who did not have 
bleeding
n=26799

No. % No. %
M ale

Female

1624 

 ̂ 1 4 2 f  

■-7.3547

5 f J ■ • 50.7

13201 49.3

p-value: <0.0Q5-

N um ber of Siblings Infants who had 
bleeding

Infants who did not 
have bleeding

n==3045 n=26799

No. % No. %

j Sin^'lt|>n 2945 96.7 26298 98.1

Twins 96 3.2 463 1.7

"iftipkts/quadruplets 4 ' 0.1 38 0.1 ’

Pearsons Chi^(2)= 30.2240 p-va lu e:<  0.0001
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Similarly, when the bleeding status o f  infants were analyzed by the number o f  

siblings in the index delivery (Table 5.1), the percentage o f  twins were higher among 

infants w ho had bleeding compared to the infants who did not have bleeding (3.2% vs. 

1.7%) and the difference was statistically significant (p =  <  0.0001).

5.2 Maturity at Birth

The maturity at birth was determined in weeks by the best guess gestational age calculation

based on the pregnancy tests utilizing maternal urine, maternal reporting o f  last week o f

menstrual period and the date o f  delivery.

Table 5.2: Distribution o f bleeding status o f  infants by their 
___________ maturity at birth______

Gestational Age at B irth Infants who had 
(in weeks) bleeding

Infants who did not 
have bleeding

r,28-32 weeks 

33-36 weeks 

ft,7-41 weeks 

42+ weeks

n==3020 n=26637
No. % No. %
2 9 | 9.9 6.5

647 21.4 5309 19.9

1878 62.2 17695" 66.4

197 6 5̂^ 1892 7.1

■ P larson s ChP (S)= 55.498

Mean ( in weeks)

( in weeks)

sb±

37.4

p . o

3I 3

t ^ .0 3 9

p-value: <0. 

37.8 

38.0 

3.04

p-value: <0.000!

The percentage distribution o f  very premature (28 to 32 weeks o f  gestation) babies 

was 9.9% in infants who had bleeding compared to 6.5% in infants who did not have 

bleeding.
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Similarly, the distribution o f  premature babies with a gestational age ranging 

between 33 to 36 weeks was 21.4% in infants who had bleeding compared to 19.9% in 

infants who did not have bleeding (Table 5.2). On the other hand, the percentage o f  mature 

babies (ranging 37 to 41 weeks o f  gestation) was 62.2% in infants who had bleeding 

compared to 66.4% in infants who did not have bleeding.

The mean gestational age at birth was 37.4 ±  3.3 weeks for infants who had 

bleeding compared to 37.8 ±  3.0 weeks for infants who did not have bleeding, the 

difference being statistically significant (p=<0.0001), indicating that infants who had 

bleeding had a comparatively less gestational age than infants who did not have bleeding at 

birth.
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5.3 Birth Weights

A s the infant trial started later (mid way) than the maternal trial, birth weights for

all infants were not available. Birth weights o f  -1 4 0 0 0  infants were measured and only

those babies who could be measured within 48 hours o f  birth were included in this

analysis (Table 5.3).

Table 5.3: Distribution o f bleeding status o f infants by their 
birth weights (measured

B ir t h  W e ig h ts  
( in  k g )

In fa n ts  w h o  ha d  

b leeding
In fa n ts  w h o  d id  not 

ha ve  b le ed in g

n=1041 n= 102 02
No. % No. %

i 0.68-1.49 48 4.6 219 2.2

L 5-1.99*' 116 11.1 1244 12.2

2-2.49 401 38.5 4183 41.0

2.5-2.99 376 36.1 3621 35.5

3-3.49 80 7.7 795 7.^

3.5-3798 9 0.9 75 0.7

Don’t Know  
/Refused

11 1.1 65 0.6

P earsons Chi^(6) =29.2332 p-value: <0.001

M ean (in kg) 2.42 2,43

M edian (in kg) 2 4 5 ’I 43

SD ± 0.471 0.428

t- te s t t=0.7372 p-value: 0.461

The percentage distribution o f  extremely low  birth weights (below 1.50 kg) was 

4.6% in the infants who had bleeding compared to 2.2% in the infants who did not have 

bleeding. The percentage distribution o f  birth weights ranging 2*2.49 kg was 38.5% in 

infants who had bleeding compared to 41.0% in the infants who did not have bleeding.
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The mean birth weight for infants who had bleeding category was 2.42 ± 0.47 kg 

compared to 2.43 ±  0.43 kg for infants who did not have bleeding category, which were 

very similar (p =  0.460).

5.4 Initiation Time and Type o f Crying o f  Surviving Infants

During the 3 month follow  up visits, the mothers were asked o f  their surviving

infants about the time and types o f  their crying after births. The time and type o f  crying

(as proxy for birth asphyxia status) were analyzed for the surviving infants to see whether

birth asphyxia had any effect on their bleeding status (Table 5.4).

Table 5.4 Distribution o f bleeding status by time of

T im e o f  Crying  
A fter Birth

Infants w ho had 
bleeding

n=2385

Infants w ho did not 
have bleeding

n=24074
No. % No. %

Within one minute 1831 76.8 18779 78.0

After one minute 509 21.3 4821 20.0

D on’t Know 45 1.9 474 * 2.0

Pearsons Chi^(2) -  2.3642
Jo-value: 0.307

Types o f  C rying Infants w ho had 
bleeding

n=2385

Infants w ho did not 
have bleeding

n=24074
No. % No. %

D id not cry/weak cry 631 26.5 6438 26.7

Cried normally 1719 72.1 17146 71.2

D on’t Know 35 1.5 490 2.0

P earsons Chi^(2)= 3.8148 ;rva lu e: 0.148

It w as found that similar proportion o f  surviving infants who had and who did not have 

bleeding started crying within one minute o f  birth (76.8%  vs. 78%). Similar percentages 

o f  both types o f  surviving infants did not cry/cried weakly after birth (26.5% vs. 26.7%).
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5.5 Initiation Time and Type o f  Crying o f Deceased Infants

The time and type o f  crying after birth in the deceased infants group were also

analyzed as a proxy o f  birth asphyxia. This was done to see whether there was any effect

on their bleeding status (Table 5.5). The mothers were asked during the verbal autopsies

o f  their deceased infants about the time and types o f  their crying after births.

Table 5.5: Distribution o f bleeding status by time of
__________initiation and type crying o f deceased infants

T im e  o f  C r y in g  In fa n ts  w h o  h a d  In fa n ts  w h o  d id  not

A f t e r  B ir th s  b le ed in g  h a ve  b le ed in g

n=650 n=2439
No. % No. %

W ithin one minute ' 434 6 6 . 8 ' 1 5 6 5  64.2

After one minute 192 29.5 738 30.3

m’^Know 24^- 3 .x  . 136 5.6

Pearsons Chi^(2) = 4 .1 4 1 9  p-value: 0.126

T y p e  o f  C r y in g  Infa n ts  w h o  h a d  In fa n ts  w h o  d id  not

ble ed in g  have  b le ed in g

n=650 n=2439
No % No %

D i d ^  _319 \  1264 s T J

Cried normally 309 47.5 1088 44.6

D on’t know  ̂  ̂ 22 3.4 3.6

Pearsons Chi (2)=  1.7787 p-value: 0.411

When the bleeding status o f  deceased infants were analyzed by how long after 

birth they started crying, a slightly higher proportion o f  deceased infants who had 

bleeding (66.8%) started crying within one minute o f  birth as compared to tlie infants who 

did not have bleeding (64.2%). However this difference was not statistically significant (p 

=0.126). In the bleeding status o f  deceased infants by type o f  crying, similar proportions 

o f  both infants who had bleeding and who did not have did not cry/cried weakly after 

birth(49.1% vs. 51.8%).
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5.6 Summary Findings o f  Chapter 5

In this chapter the bleeding status o f  infants were analj/zed with their

characteristics e.g. gender, number o f  siblings, maturity at birth, birth weights, and time

o f  initiation and type o f  crying at birth. Time and type o f  crying was considered as proxy

indicators o f  birth asphyxia in this analysis.

Male infants had a significantly higher percentage (p = <0.005) o f  bleeding than

female infants (53.3%  vs. 46.7%). Twin infants were in significantly higher percentages

(3.2% vs. 1.7%) among the infants who had bleeding than in infants who did not have

bleeding (p = <0.0001; Table 5.1).

Premature infants (<37 weeks o f  gestation) were in significantly higher

percentages (p =  <0.0001) among the infants who had bleeding than infants who did not

have bleeding (31.3%  vs. 26.4%; Table 5.2). Higher percentages o f  extremely low birth

weight (<1.5kg) infants were in higher percentages among infants who had bleeding than

infants w ho did not have bleeding (4.6% vs. 2.2%; Table 5.3). When the time o f  initiation

and types o f  crying as proxies for birth asphyxia were analyzed, no differences in

bleeding status for both surviving (Table 5.4) and deceased infants (Table 5.5) were

found.
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C h ap te r 6: M o rb id itie s  o f  In fan ts
This chapter deals with the analysis o f  the bleeding status o f  infants with the 

morbidities they suffered from. Mothers were asked whether their surviving infants suffered 

from cough/cold, high fever, diarrhoea and dysentery in the last 3 months during the 6- 

month follow  up visits. On the other hand, mothers were asked during the verbal autopsies; 

whether their deceased infants suffered from cough/cold, cough with high fever, breathing 

difficulties, diarrhoea and dysentery in the 7 days o f  deaths.

6.1 Cough/Cold and High Fever o f Surviving Infants

Mothers were asked whether their surviving infants suffered from cough/cold in the

last 3 months during the 6-month follow  up interviews.

Table 6.1: Disnibution o f bleeding status o f  surviving
______ infants by cough/cold and high fever in last 3 months

C o u g h / C o ld  in  In fa n ts  w h o  h a d  In fa n ts  w h o  d id  not
L a s t  3 M o n th s  b le e d in g  h a ve  b le ed in g

n=2395 n=24028

No. % No. %
No

D on’t Know

Pearsons C h f(2  

H ig h  F e v e r  in 

L a s t  3 M o n th s

212

2182

r
8.9

91.1

0.1

3357

20670

1

13.9

86.0

0

2.8285^

In fa n ts  w h o  ha d  

b leeding
n=2395

p-value: <0.001

In fa n ts  w h o  d id  not 
ha ve  b le e d in g  

n=24026
No. % N o. %

No  

3̂  ̂ Ves  

D on ’t Know

736 

^ 1658 

1

30.7

69.2

0,1

Pearsons Chi-(2) ^ 9 8 .1 2 0 6 ,.

9880

14141

5

p-ya

41.1

58.9

0

^ 0.001
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When the bleeding status o f  surviving infants were analyzed with whether they 

suffered from cough/cold in the last 3 months, a significantly higher proportion (p=<0.001) 

o f  infants who had bleeding (91.1 %) suffered from cough/cold than infants who did not have 

bleeding (86.0%; Table 6.1). Similarly, when this was analyzed with whether surviving 

infants suffered from high fever in last 3 months, a significantly higher proportion o f  infants 

who had bleeding suffered from high fever than those infants who did not have bleeding 

(69.2% vs. 58.9%, p=<0.001).

6.2 Diarrhoea and Dysentery o f Surviving Infants

W hen the bleeding status o f  surviving infants was analyzed with whether the infants

suffered from diarrhoea in the last 3 months, a significantly higher proportion o f  surviving

infants who had bleeding suffered from diarrhoea than infants who did not have bleeding

(25% vs. 15.3.%; p=<0.001; Table 6.2).

Table 6.2: Distribution o f bleeding status o f  surviving infants 
__________ by diarrhoea and dysentery in last 3 months_______

D iarrhoea in 
L ast 3 Months

Infants who had 
bleeding
n=2395

Infants who did not 
have bleeding

n=24024
No. % No. %

No 

. y e s  

D on’t Know

1796

599
0

74.9

25.0

0

20354

3667

3

84.7

i 5 .3

1)

p a r s o n s  C h f  (2) =  I S S M S l  
Dysentery in 3 Last Infants who had 
M onths bleeding

n=2395

p-vaJue: <^.001 
Infants who did not 

have bleeding
n=24026

No. % No. %
No

D on’t Know

P ea rso m i mo

1578 65.9

‘ST? 134 .1

0 0

22849 95.1

4,9

ip -^ a lu e:<  0.001

54

Dhaka University Institutional Repository



When it was looked into whether surviving infants suffered from dysentery in the 

past 3 months, a significantly higher proportion o f  infants who had bleeding was seen to be 

suffering from dysentery than the infants who did not have bleeding (34,1% vs. 4.9%; 

p=<0.001).

6.3 Fresh Intestinal Bleeding during Dysentery among Surviving Infants

The distribution o f  fresh intestinal bleeding (red blood in stool) status o f  surviving 

infants were investigated to see whether they suffered from dysentery in the last 3 months 

(Table 6.3). It was found that a higher proportion o f  infants (86.6% ) who had fresh intestinal 

bleeding compared to those who did not have fresh intestinal bleeding (5.1%) suffered from 

dysentery in last 3 months. This difference was statistically significant (p=<0.001).

Table 6.3: Distribution o f fresh bleeding status o f  surviving 
____________infants by dysentery in last 3 months_____________

Dysentery in 
L ast 3 M onths

Infants who had fresh 
bleeding

n=791

Infants who did not 
have fresh bleeding

n=25630

No. % No. %

No 106 13.4 24321 94.9

Yes 6 8 ^ ' 86.6 1307'

D on’t Know 0 0 2 0

Chi^(2) = 7300 * " 3% p-vaJue: <^0.1)01
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6.4 Cough/Cold with High Fever and Breathing Difficulties o f Deceased Infants

During the verbal autopsies, mothers were inquired on whether their deceased

infants had cough/cold within 7 days before their deaths. Similar proportion o f  infants who

had bleeding (54.6%) and infants who did not have bleeding (53.2%) suffered from

cough/cold within 7 days before their deaths (Table 6.4).

Table 6.4: Distribution o f bleeding status o f  deceased infants
by cough, cough with high fever and breathing

__________ difficulties in 7 days prior to death
Cough/Cold in 7 
days p rio r to

Infants who had 
bleeding

Infants who did not 
have bleeding

death n=370 n=1274
No. % No. %

N o 166 44.9 580 45.5

f  T  Yes -202 678 53.2

D on’t Know . 2 0.5 16 1.3

Pearsons Chi
Cough with High 
Fever in 7 days 
p rio r to death

Infants who had 
bleeding

n=201

Infants who did not 
have bleeding

n=678
No. % No, %

N o 81 40.3 231 34.1

Yes r a i 8  “1 j- 5 8 .T '-  . 443 65.3

D on’t Know 2 1.0 4 0.6

} = 3. ithvalm : 0.209

B reathing DifTiculties 
in 7 days p rio r to 
death

Infants who had 
bleeding

Infants who did not 
have bleeding

n=370 n=1274
No, % No, %

150 40.5 568 44.6

.2 1 7 ' " 58.7 . 691 54.2

3 0.8 15 1.2

No

s
D on’t Know  

Pearsons Chi^{2)m='^ I4 3 4 i ^p-value: 0.296
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When their bleeding status was analyzed by cough accompanied with high fever within 7 

days before the death o f  deceased infants, higher proportion o f  infants who did not have 

bleeding (65.3% ) were seen to suffer from cough accompanied by  high fever than infants 

who had bleeding (58.7%), but the difference was not statistically significant (p=0.209). 

Similarly mothers were asked whether their deceased infants had breathing difficulties 

within the 7 days o f  deaths during the verbal autopsies. Higher proportions o f  infants who 

had bleeding (58.7% ) suffered from breathing difficulties than their counterparts (54.2%) in 

the 7 days prior to their deaths (the difference was not statistically significant; p= 0.296).

6.5 Diarrhoea and Dysentery o f Deceased Infants
During the verbal autopsies, mothers were asked whether their deceased infants

suffered from diarrhoea in the 7 days prior to their deaths.

Table 6.5: Distribution o f bleeding status o f  deceased infants by 
__________ diarrhoea and dysentery in 7 days prior to death______

D iarrhoea in 7 
days p rio r to death

Infants who had 
bleeding

n=394

Infants who did not have 
bleeding

n=1370
N o. % N o . %

No

Yes

D on’t Know

344

5 0 \

0

87.3 1169 85.3

12.7

0 16 1.2

Pl'W l'ue: 0.087

Dysentery in 7 days Infants who had
p rio r to death bleeding

n=394

Infants who did not have 
bleeding

n=1370
N o. % N o. %

No

Yes ^  

D on’t Know

Chi^(2)=4$% .

361

33

0

91.6

1 4  I 
0

1327

1,25

18

96.9

l.S

1.3

^ pvalu e:'

5 7
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W hen the bleeding status o f  dece^ ed  infants were analyzed with whether they had 

diarrhoea within 7 days o f  their deaths (Table 6,5), similar proportion o f  both infants who 

had bleeding and who did not were seen to be suffering from diarrhoea (12.7% vs. 13.5% 

respectively). Similarly, when analyzing the bleeding status o f  deceased infants with 

whether they suffered from dysentery 7 days prior to their deaths, higher proportion o f  

infants who had bleeding (8.4%) suffered from dysentery than infants who did not have 

bleeding (1.8%), the difference was statistically significant (p=<0.001).

6.6 Fresh Ititestinal Bleeding during Dysentery o f Deceased Infants

W hen distributions o f  deceased infants’ fresh intestinal bleeding (Table 6.6) were

examined with dysentery within 7 days prior to their deaths, a higher proportion o f  infants

were found to have had fresh intestinal bleeding (60%) compared to those who did not have

fresh intestinal bleeding (1.6%) suffering from dysentery within 7 days prior to deaths and

the difference was statistically significant (p=<0.001).

Table.6.6: Distribution o f fresh intestinal bleeding status of 
deceased infants by dysentery in 7 days prior to 
death

D ysentery in 7 days Infants who had Infants who did not
p rio r to death fresh bleeding have fresh bleeding

n=50 n=1714

No. % No. %
No 20 40.0 1668 97.3

30 60.0 28 1.6

D on’t Know 0 0 18 1.1

P m m j} ^ :h i( 2 )  0. J 6 5 1
-

», ‘ p -v a lu e :< % W l
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This chapter showed analysis for the bleeding status o f  infants with their reported 

morbidities. When the bleeding status was analyzed with morbidities in the last 3 months 

o f  surviving infants, significantly higher proportion o f  infants who had bleeding suffered 

from cough/cold, high fever, diarrhoea and dysentery than infants who did not have 

bleeding (Table 6.1 and Table 6.2). About 87% o f  surviving infants had fresh intestinal 

bleeding w hile suffering from dysentery in the last 3 months (Table 6.3).

When the bleeding status with morbidities o f  deceased infants in the last 7 days 

prior to death were analyzed, no difference was detected in the bleeding status for 

mori)idities like cough, cough with high fever, breathing difficuUies and diarrhoea (Table

6.4 and Table 6.5). Significantly higher proportion o f  infants who had bleeding (8.4% vs. 

1.8%) suffered from dysentery than infants who did not have bleeding (p=<0.001). About 

60% o f  deceased infants who had fresh intestinal bleeding suffered from dysentery (Table 

6.6).

6.7 Summary Findings o f  Chapter 6
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In this chapter distributions o f  the bleeding symptoms and calculated incidence rates 

per 1000 infants have been examined. In addition to that case fatality rates with 95%  

confidence interval (C l) associated witli bleeding symptoms also been presented. Estimates 

were reported for individual bleeding symptoms e.g. nasal bleeding, bruising, umbilical 

bleeding, fresh intestinal bleeding, dark stool, bulging fontanel and combinations o f  bleeding 

symptoms such as nasal bleeding with either (a) bruising, or (b) bulging fontal, or nasal 

bleeding with either (c) bruising or umbilical bleeding. Estimates were also generated for 

being positive for any o f  the symptoms o f  bleeding. Symptoms were combined like this to 

evaluate the potential that they could confer different levels o f  risk for mortality o f  infants. 

Outcomes related to individual and combined symptoms were classified as early onset (<24 

hours o f  age), classical (occurring between 2 and 7 days o f  age) or late in their onset 

(occurring from 8 days-to-6months o f  age) following the conventional classification system  

for vitamin K -deficiency associated bleeding disorders^.

Chapter 7: Incidence and Case Fatality Rates
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7.1 Age Interval-Specific Mortality Rates

Vital status data were available for 29,844 live bom  infants, among whom 1203

died within 24 hours o f  birth resuhing in a mortality rate o f  40.3 deaths per 1000 live births

in the first day o f  life (Table 7.1).

Table 7.1: Interval mortality rates in 1000 live births______________
No. No. of Interval Interval Cumulative

Alive at deaths in m ortality m ortality infant
Age interval s ta rt of interval rate/1000 rate/1000 m ortality

interval infants live births rate/1000
live births

Early 
( 0 - 2 4 ^  
Classical 
(2-7 d)

28641

1203^-

738

40.3

25.8

40.3

24.7

40.3

65.0

Late
18 d to 6 m ol
Total
(0 d to 6 mo)

27903 1198 >  ;  42.9 ' 40.1

29844 3139 105.2 105.2

105.2

105.2

This also led to a reduction in the size o f  the cohort o f  infants who died by six 

months o f  age to 1936 after the first 24 hours o f  birth, a number which also served as the 

denominator for incidence estimation during the classic (2 to 7 day o f  age) time period.

Another 738 infants died between the age o f  2 and 7 days, resulting in a mortality 

rate o f  25.8 deaths per 1000 among infants who had survived up to day 7 o f  age or, giving a 

mortahty rate o f  24.7 per 1000 hve births. Thus, the early neonatal mortality rate (i.e. 

reflecting risk o f  death in the first 7 days o f  life) was 65.0 per 1000 hve births. This 

mortality experience left the remaining 1198 infants who survived the first week o f  life but 

died between 8 days and 6 months o f  age. Their deaths resulted in a late interval-specific 

mortality rate o f  42.9 deaths per 1000 infants or 40.1 deaths per 1000 live births.
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The cumulative mortality rate o f  infants up to 6 months o f  age was 105.2 per 1000 

live births, reflecting a substantially higher risk o f  death in the first six months o f  life than 

estimated nationally. The total number o f  infants who died in the first six months o f  life 

was 3,139, which represents the full analytic cohort o f  infants who were deceased by six 

months o f  age. Thus, the number o f  infants who survived up to 6 months o f  age was 

26,705, which represented the full cohort o f  surviving infants in this analysis.

7.2 Bleeding Symptoms: Proportionate Reporting by Age

Bleeding symptoms by  the age intervals were tabulated based on the symptoms that 

were reported b y  parents during the hom e interview b y  trained field staff at about six 

months o f  age for surviving infants, and typically within 1 to 2 months following the death 

o f  an infant during the course o f  a verbal autopsy interview, also carried out by trained 

female interviewers. The actual and proportionate distributions o f  the bleeding symptoms 

for each age interval (early, classic and late) are given in Table 7.2 for infants in the 

surviving and deceased cohorts.

Am ong 26,705 infants who survived up to 6 months o f  age, 2395 (9.0%) were 

reported to have had any bleeding symptoms at any time up to that age by their parents 

(Table 7.2), defined as a history o f  nasal bleeding, bruising, umbilical bleeding, bright red 

blood in stool (reflecting fresh intestinal bleeding), dark stool, bleeding during circumcision 

(data not shown), or a bulging fontanel (as a non-specific symptom o f  possible intracranial 

bleeding). In contrast, among the 3139 infants who died at 6 months o f  age, 650 (20.7%) 

were reported by  parents to have had any symptoms o f  bleeding prior to death, reflecting a 

fi-equency that was 2.3 times greater than among surviving infants.
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Thus, o f  all 29,844 infants in the study, including both survivors and infants who 

later died by  age six  months, parents reported symptoms o f  bleeding in 3045 or 10.2% o f  all 

study infants. To explore this distribution further, each bleeding symptom was classified by 

age o f  onset, as early (<24hours), classical (2 days to 7 days) and late (8 days to 6 months) 

onset. Higher proportions o f  infants who died in the first six months had early and classic 

onset o f  bleeding symptoms than surviving infants (38.8% vs. 7.4% and 33.9% vs. 21.9%, 

respectively), reflecting both the possibility that early occurrence o f  bleeding was more 

likely to be fatal than later bleeding (see Section 7.5), but also the fact that fewer infants in 

the deceased cohort survived to the older ages. Am ong surviving infants, 66.7% reported as 

initial or only episode o f  bleeding beyond the first week o f  life.

N inety five surviving infants (4%) and 205 deceased infants (31.5%) were reported 

to have had nasal bleeding (Table 7.2). Higher proportions o f  infants who eventually died 

had nasal bleeding during all three age intervals (12.5% vs. 0.1%, 12.6% vs. 0.4%, and 

6.2% vs. 3.4% respectively) than surviving infants. The thin nasal mucosum over the 

Kiesselbach plexus, an area in the anterior septum where vessels from the internal carotid, 

external carotid and terminal branches o f  the internal maxillary artery converge, could 

make it more susceptible to bleeding in infancy'^ but also m ay be among the most 

accessible vascular areas to reflect systemic vessel weakness and vulnerability to cranial 

hemorrhage.
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One hundred and twenty seven surviving infants (5.3%) versus 96 infants (14.8%) 

who later died were reported to have had body bruising, with higher proportions in the latter 

group reporting early (9.5% vs. 0.7%) and classical (2.5% vs. 0.3%) onset than their 

surviving counterparts (Table 7.2). Umbilical bleeding was the most common type o f  

reported bleeding in both cohorts with 977 surviving infants (40.8%) and 227 infants in the 

deceased cohort (34.9%) being reported by parents to have had the condition (Table 7.2). A 

higher proportion o f  infants who later died were reported to have had umbilical bleeding in 

the first day o f  life compared to surviving infants (15.7%  vs. 5.1%>), suggesting that 

(excessive) umbilical bleeding in the first day o f  life could be, or reflect, a potentially fatal 

condition.

On the other hand, comparable proportions in both groups had umbilical bleeding in 

the rest o f  the 1̂ ‘ week o f  life, leaving a higher proportion o f  surviving than deceased 

infants reported as onset o f  umbilical bleeding beyond the first week o f  life (15.5% vs. 

4.8%). Fresh intestinal bleeding, recalled by parents as bright red blood in an infant’s 

stools, w as reported by parents o f  791 surviving infants (33.0% ), nearly 90%i o f  which 

appeared to occur after the first week o f  life. Its rare occurrence in the first 7 days o f  life 

and relative predominance thereafter in both cohorts o f  infants suggests this symptom as 

being indicative o f  dysentery rather than reflecting a potentially fatal, innate impairment at 

or shortly after birth (Table 7.2).

Two hundred seventeen surviving infants (9.1%) and 60 infants who later died 

(9.2%) reported to have dark stools, suggestive o f  upper gastrointestinal bleeding (Table

7.2).
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Table 7.2: Proportionate distributions o f bleeding symptoms by type and 
age o f onset among infants who survived or died by six months of age

Symptoms

Surviving Infants 
with Any Reported 

Bleeding
(n= 2395)

Infants with Any 
Bleeding Reported 

Before Death
(n=650)

n % n %

Total No of Infants 
in Study Cohort 

with Any Bleeding
(n=3045)

%
Any Bleeding

Early (<24 hours) 
•JC l^ical (2d-7d) 

Late (8d-6months) 
Don’tknow

Early (<24 hours) 
|51ggiffl (2d-7d) 
Late (8d-6months)

2395 1(
177
524
1597”

95=

7.4
650
252^

100

38.8

2
9j
8\ 3.4 40 6.2

3045
429

121

100
14.1

,̂9'> 22ty: 33.9 744 24.4
66.7 160 24.6 1757 57.7
T . f 18 2.8 115 ?fc. 3.8

4.0 205  ̂ 31.5 300 9.9
0.1 81 12.5 83 2.7
4 4 '̂82 12.6 91 , 2.9

3.9
0.2I ’tK n o w

Early (<24 hours) 
ClassiSi (¥d-7d)

n z
16

^3
”0.7
0.3

62

Early (<24 hours) 
Classical 
Late (8d-6months) 
Don’t Know^

Red Blood in Stool

122 5.1 102
19.5 94

372
l 5

15.5 31
0.6^

33.1 50
Early (<24 hours) 0.4

0.4

14.8
9.5
2.5

15.7

4.8

223
'78
24

224
562
403
15S

841
11

7.3
2.6
0.8

Late (8d-6months) 99 4.1 15 2.3 114 3.7
Don’t Know ~ 0.2 « 0.5 0.2

977 140.8 227 ?■ 1204 39.1
7.4
18.5
13.2
0.5

27.6
0.4

Classical (2d-74iVH 35 m 1.5 10 1.5 r  ',45 1.5
Late (8d-6months) 

I't Know

Dark Stool
Early (<24 hours) 

,^ iassical (2d-7d) J  
Late (8d-6months) 
Don’tKnow

BuUng FontaiSr^
Early (<24 hours) 
Classical (2d-7d)_^ 
Late (8d-6months) 

i^Don’t Know '-M"

705
42

217^
0

30
171
16"

29.4

9.1
0

36

60

0.7

5.5
0.3

9.2

0.6

741
44

277

20

24.3
1.4

9.1
0

\ 0 28 4.3 58 ' T  1-9
7.1 28 4.3 199 6.5

0.1

348- 14.5 III ^ 17.1 459 15.1
41 1.7 40 6.2 81 2.7
24i f . 1.0 26 ^ 4.0 . -  50 1.6

262 10.9 37 5.7 299 9.8
21 " 0.9^ 8 1.2 . 29 0.9
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Continuation o f Table 7.2:

Combination of 
Symptoms

Any Nasal Bleeding or 
Bruising _

Early {<24 hours) 
^Classical {26-1 A)

Surviving 
Infants with Any 

Reported 
Bleeding
(n= 2395)

Infants with Any Total No of 
Bleeding Infants in Study 

Reported Before C ohort with Any 
Death Bleeding

(n=650)____________(n=3045)
N

18

%

0.8

n
289

136

44.5

20.9

n
511

154

%
16.8

5.\

Late (8d-6months) 
”Don''t“KjiQW“

17
180' 7.5

96
53 8.2

0.6

Any Nasfll Bleeding or 
Bulgin^'ontanel

Early (<24 hours) 
^^fassical (2d-7d)

Late (8d-6months) 
Don't Know

Any Nasal Bleeding or 
Bruising or Umbilical

Early (<24 hours) 
Classical ^d-7d) 
Late (8d-6months) 
Don’tflipow"

m i  3.7
l3 3 ^  7,7
"T1 0.4

438 18.3 300 46.2 738 24.2

43 1,8 111 17.4 156 5.1
33 1,4 104 16,0 137 4.5

339 14,2 73 11,2 412 13.5
23 OS 10 .a .5 ' .33 1.1

119X ' 49,7 484 74.5 1675 55.0

137 5.7 223 34.3 360 11.8
478 19.9 ■ : 649 ' 2L3
546 22.8 78 12.0 624 20,5

• SO 5  .,1.3 . ^ 2 1,8 42 1.4

Reporting o f  dark stool in the first two days after birth was avoided to remove the 

confusion with meconium at birth being reported as dark stools, thereby presumably 

improving the specificity o f  parents’ responses. Slightly higher proportion o f  deceased 

infants had dark stools than surviving infants for classical onset (4.3 % vs. 1.3%) while a 

higher proportion o f  parents o f  surviving infants reported dark stools (7.1% vs. 4.3%)),
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Comparable proportions o f  infants in both cohorts were reported to have had a 

bulging fontanel, 348 (14.5%) and 111 (17.1%) in the surviving and deceased cohorts, 

respectively, with the greater proportion occurring earlier in infants who died. Bulging 

fontanel during infancy could be a manifestation o f  intracranial bleeding'^, although it is 

more often understood to represent changes in intracranial blood flow  volume and, if  severe 

pressure’ .̂ It is possible that infants who died m ay have been more likely to suffer from 

intracranial bleeding episodes. Two hundred twenty two surviving infants (9.3%) and 289 

deceased infants (44.5% ) were reported to have had any nasal bleeding or bruising (Table

7.2). Higher proportions o f  infants who eventually died had this combination o f  bleeding 

during early and classic stages (i.e. within 7 days o f  Hfe) (20.9% vs. 0.8% and 14.8% vs. 

0.7%, respectively). During late stage the proportions were more similar (8.2% vs. 7.5% 

respectively) for deceased and surviving infants.

Higher proportion o f  deceased infants had combination o f  any nasal bleeding or 

bulging fontanel than surviving infants (46.2% vs. 18.3%). Proportions were higher for 

early and classic onset for deceased infants (17.4% vs. 1.8% and 16% vs. 1.4%, 

respectively) than surviving infants. Over all deceased infants had higher proportion o f  any 

nasal bleeding or bruising or umbihcal bleeding (74.5% ) than surviving infants (49.7%). 

Higher proportions o f  infants who died in the first six months had early and classic onset o f  

this combination o f  bleeding symptoms than surviving infants (34.3% vs. 5.7% and 26.3%  

vs. 19.9%, respectively), reflecting both the possibility that early occurrence o f  this 

combination o f  bleeding could be more fatal than later bleeding.
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On the other hand, a higher proportion was found for surviving infants (22.8%) than 

deceased infants (12.0%) for late onset o f  this combination ofbleeding.

7.3 Incidence Rates o f  Bleeding Symptoms

Incidence rates were calculated on the basis o f  reported bleeding events (numerator) 

among infants who were alive at the outset o f  a specified age interval. Thus, among the 

surviving infants group, the denominator for the total and age-specific incidence rates was 

26,705 as this number o f  infants survived up to six months o f  age.

However, the denominator for the cohort o f  infants who died by six  months o f  age 

has been recalculated to reflect the number alive at birth, after the first day o f  life and after 

the seventh day o f  life, as they had to have been alive within the interval to be at risk o f  

having a bleeding episode at that age. Thus, the denominators for infants in the deceased 

cohort were 3139, 1936 and 1198 for rates calculated for this cohort during the early (<24  

hours), classic (2 to 7 days o f  age) and late (8 days to 6 months o f  age) periods, 

respectively.

Incidence rates were calculated for nasal bleeding, bruising, umbilical bleeding, 

fresh intestinal bleeding, dark stool, bulging fontanel as w ell as for combinations o f  selected 

symptoms ofb leed ing; i.e. any nasal bleeding or bruising, any nasal bleeding or bulging 

fontanel, any nasal bleeding or either bruising or umbilical bleeding, and any o f  the 

bleeding symptoms based on the defined age intervals o f  onset. Total incidence rates for 

each symptom or combination o f  symptoms included a small fraction o f  infants for whom  

age at reported bleeding was not known. B y  necessity, they are excluded from the age- 

interval-specific incidence rates for the figures.
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7.3.1 Incidence Rates o f any Bleeding Symptoms

The overall incidence rate o f  any bleeding symptom was 102.0 per 1000 infants in

the study cohort o f  surviving and deceased infants. The incidence o f  any bleeding was 89.7

per 1000 infants among surviving infants and 207 per 1000 infants in deceased infants

(Table 7 .3 .lA )  The relative risk was 2.3 (95% C l 2.1-2.5), reflecting 2.3 times greater risk

o f  any bleeding in the cohort o f  infants who died by six months o f  age (Table 7 .3 .IB)

compared to the surviving infants.

Table 7.3.1 A: Incidence rates o f any bleeding per 1000 infants at outset 
______________of specified age intervals______________________________

Symptoms

Incidence of Incidence of
Bleeding among Bleeding among

Surviving Infants Deceased infants

Incidence of 
Bleeding in all 

Infants in Study 
Cohort

Incidence n Incidcncc Incidence
a . i w i ^ j n g j "  i

Early (<24 hours) 177 6.6 252 80.3 429 14.4
ClSsical (2d-7d) 524^, L9.6 220 ’ 113.6 744 t 2 6 .0
Late (8d-6months) 1597 59.8 160 133.6 1757 63.0
Eten’t^Know ^ 97 3.6'̂ » 1 8 ; ^ ■ 5.7 115 3.6
Total 2395 89.7 650 207.0 3045 102.0

Table 7.3. IB: Relative risk o f any bleeding symptoms at outset of

Age Intervals Relative R isk 95%  C onfidence Interval
;• Early (<24 liours)  ̂ ? 12.1 .,9 :9 -1 4 .8

Classical (2d-7d) 5.8 4.9-6 .S
Lafe.(8d-6montiisJ, 1 .9 -2 .7  '
Total 2.3 2.1-2.5

The deceased infants were 12.1 (95% C l 9.9-14.8), 5.8 (95% Cl 4.9-6.8) and 2.2 

(95% C l 1.9-2.7) times more likely to have had any bleeding during the early, classic and 

late periods, respectively, than the surviving cohort.
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These indicate that any bleeding in the first day o f  life was associated with the 

highest risk o f  death in early infancy, but also that there was a dose-response gradient, with 

the risk o f  death seem ing to decrease with reported older age at which any symptom o f  

bleeding occurred.

7.3.2 Incidence Rates o f  Nasal Bleeding

The overall incidence rate o f  nasal bleeding was 10.1 per 1000 infants in the total

cohort o f  surviving and deceased infants (Table 7.3. 2A). Am ong the bleeding symptoms

investigated, a nosebleed appeared to be most strongly associated with the cohort o f  infants

who died versus those who survived.

Table 7.3.2A: Incidence rates o f  nasal bleeding per 1000 infants at 
outset o f specified age intervals

Symptoms

Incidence of 
Bleeding among 

Surviving Infants

Incidence of 
Bleeding among 
Deceased Infants

Incid(
Bleedin

Infants
Co

nee of 
g in all 
in Study 
lo rt

Nasal Bleeding n Incideflcp n I . Incidence,
Early (<24 hours) 2 0.07 81 25.8 83 2.8
Classical (2d>7d) 9  ̂ 0.34 82 91 3.2 ;
Late (8d-6months) 81 3.0 40 33.4 121 4.3
Don’t Kno’ •' P 3  ' /  o .i '̂0.6' 5 ^.2 '

FTotal '■ i  • 95 3.6 W ^^.3  , 300 lO.l

Table 7.3.2B: Relative risk o f  nasal bleeding at outset o f  specified age 
intervals

Age Intervals Relative Risk 95%  Confidence interval
Early (^ 4 ^ ^ ;s )"  , | 34 4 .6 9 2 .3 -2 8 9 3 .4
Classical (2d-7d) 125.8 6 2 .9 -2 8 4 .8
Late ̂ ^ ^ o n th s ) 11.0 7 .3 -16 .3
Total 18.4 14.3-23.7

Overall, at a relative risk o f  18.4 (95% C l 14.3-23.7), nasal bleeding accounted for 

31.5% o f  all symptomatic bleeding in the cohort o f  infants who died, whereas any 

nosebleed was exceedingly uncommon (3.9 per 1000 infants) among surviving infants.
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Nasal bleeding occurring in the first day o f  life occurred virtually only in infants 

who died, with the relative risks being 344.6 (95% C l 92.3-2893.4), 125.8 (95%CI 62.9- 

284.8) and 11.1 (95% Cl 7.3-16,3) during the early, classic and late periods, respectively 

compared to the survivors (Table 7.3. 2B).

7.3.3 Incidence Rates o f Bruising

The overall incidence rate o f  bruising in the total cohort o f  surviving and deceased

infants was 7.5 per 1000 infants. The incidence rates o f  bruising were 2.6, 0.8 and 4.1 in the

total cohort at early, classic and late intervals respectively (Table 7.3.3A).

The relative risks o f  bruising were 32.9 (95% C l 18.8-61.3), 27.6 (95% C l 11.1-74.5) and

3.4 (95% C l 1.8-5.9) for early, classic and late intervals, reflecting deceased infants were

more likely to have had bruising than the surviving infants at all three intervals o f  onset o f

bleeding (Table 7.3.3 B).

Table 7.3.3 A: Incidence rates o f bruising per 1000 infants at outset of

Symptoms

Incidence of  
Bleeding am ong  

Surviving Infants

Incidence o f  
B leeding am ong  
D eceased Infants

Incidi
Bleedin

Infants
Co

ince o f  
g in all 
in Study 
lort

n Incidence n Incidbice , n Incidence
Early (<24 hours) 16 0.6 62 19.8 78 2.6
Classical (2d-7d) 8 0.3 16 8.3 24 0,8
Late (8d-6months) 99 3.7 15 12.5 114 4.1
Don’t Know 4 0.2 3 1.0 7 0.2
Total 127 4.8 96 30.6 223 7.5

Table 7.3.3 B: Relative risk o f  bruising at outset o f  specified age 
intervals

A ge Intervals Relative R isk 95%  C onfidence Interval
Early (<24 hours) 32.9 18 .8 -61 .3
Classical (2d-7d) 27 .6 11.1-74 .5
Late (8d-6months) 3 .4 1.8-5 .9
Total 6.4 4.9-8.5
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The overall incidence rate o f  umbilical bleeding w as 40.3 per 1000 infants in the 

total cohort. B leeding at the site o f  the umbihcus was more com m only reported in both 

cohorts o f  infants, with overall incidence rates o f  72.3 and 36.6 per 1000 infants {Table 

7 .3 .4 A ) , and representing 35-40% o f  all reported bleeding symptoms in the deceased and 

survival cohorts o f  infants, respectively. The relative risks were 7.1 (95% Cl 5.4-9.4), 2.8 

(95% Cl 2.2-3.5) and 1.9 (95% Cl 1.2-2,7) in the deceased versus surviving cohorts for the 

early, classic and late stages, respectively, appearing to reflect a disproportionately higher 

risk o f  bleeding occurring in the first day o f  life among infants who did not survive (Table

7.3.4 B).

7.3.4 Incidence Rates o f  Umbilical Bleeding

Table 7.3.4 A: Incidence rates o f  umbilical bleeding per 1000 infants at

Symptoms

Incidence of 
Bleeding among 

Surviving Infants

Incidence of 
Bleeding among 
Deceased Infants

Incid(
Bleedin

Infants
Co

jnce of 
g ID all 
in Study 
lort

.U i^ilical Bleeding n * , Incicftgice n Incidelsi, n IncidencS
Early (<24 hours) 122 4.6 102 32.5 224 7.5
Classical (2d-7d) 4 6 8 - u 17.5' 94 46.6 ^ 5 ^ - 19.6 :
Late (8d-6months) 372 13.9 31 25.9 403 14.4
Don’W jlow 15 H o . v  ^ 0 0.5
Total 977 36.6 227 72.3 1204 40.3

Table 7.3.4 B: Relative risk o f umbilical bleeding at outset o f specified

Age Intervals Relative Risk 95%  Confldence Interval
*^^^.^((<24 hours) 5 .4 -9 .4

Classical (2d-7d) 2 .8 2 .2 -3 .5
Latf,^^d-6months)’' * M , 1.2 -2 .7
Total 1.9 1.7-2.3
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7.3.5 Incidence Rates o f  Fresh Intestinal Bleeding (Red Blood in Stool)

The presence o f  bright red blood in stools was uniformly reported to be virtually 

non-existent in the first day o f  life in both cohorts, with reported incidence rates o f  0.3 and 

0,6 per 1000 in  the surviving and deceased cohorts, respectively (Table 7 .3 .5A). Incidence 

rates in both the groups remained very low in the classic period (1.3 and 5.2 per 1000, 

respectively) but increased markedly after the first week o f  life (8 days to 6 months o f  age) 

to 26.4 and 30.1 per 1000 in the two respective cohorts, yielding relative risks o f  1.9 (95% 

C I0 .2 -9 .1 ),3 ,9 (95% C I 1.7-8.1)and 1.1 (95% Cl 0.8-1.6) (Table 7.3.5B).

Table 7.3.5 A: Incidence rates o f red blood in stool per 1000 infants at

Incidence of 
Bleeding among 

Surviving Infants

Incidence of 
Bleeding among 
Deceased Infants

Incidence of 
Bleeding in all 

Infants in Study 
Cohort

Red Blood in StQol n I n c id t e n Incidence n Incidence
Early (<24 hours) 9 0.3 2 0.6 11 0.4
Classical (2d-7d) 35 1.3 10 '■SJ r ' 1.6 '
Late (8d-6months) 705 26.4 36 30.1 741 26.6
Dpn^Kuow .4^; 4  1.2 w-0.6 44 1.5
Total 791 29.6 50 15.9 841 28.2

Table 7.3.5 B Relative risk o f red blood in stool at outset o f  specified 
age intervals

Age Intervals Relative Risk 95%  Confidence Interval
Early (<24 hours) 1.9 0.2-9.1
Classical (2d-7d) 3.9 1.7-8.1
Late (8d-6months) 1.1 ' 0.8-1.6
Total 0,5 0.4-0.7

A s suggested also in the proportionate ratio analysis, the extremely low  rates in the 

first w eek o f  life, and comparable and much higher rates thereafter suggest that this 

symptom may be reflecting risk o f  dysenteric stools rather than an inherent bleeding 

disorder.
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Importantly, the comparability o f  this symptom across both cohorts, unUke other 

highly fatal symptoms, supports an argument that recall m ay have been equally good in 

both groups o f  parents,

7.3.6 Incidence Rates o f Dark Stool

Parental reporting o f  dark stools in infants could represent bleeding from the upper

gastrointestinal tracts. The overall incidence rate o f  dark stool was 9.3 per 1000 infants

(Table 7.3.6A ). The relative risk was 2.4 (95% C l 1.7-3.2), reflecting greater risk o f  dark

stool in the cohort o f  deceased infants than surviving infants. The relative risks were 12.9

(95% C l 7 .4-22.3) and 3.7 (95% C l 2.3-5.5) among the deceased versus surviving infants’

cohort for the classic and late stages, respectively (Table 7.3.6 B).

Table 7.3.6 A: Incidence rates o f dark stool per 1000 infants at outset

Incidence of 
Bleeding among 

Surviving Infants

Incidence of 
Bleeding among 
Deceased Infants

Incidence of 
Bleeding in all 

Infants in Study 
Cohort

D ark Stool lnci9§nce n - Incidence n Incidence
Early (<24 hours) 0 0 0 0 0 0
Cfassical ^ , 3 0  ^ l . T ^  ̂ i, , 28 14.5 '5.0
Late (8d-6months) 171 6.4 28 23.4 199 7,1
Don’t' 16 <k6 1.3 W  "> 0.7
Total 217 8,1 60 19.1 111 9.3

Table 7.3.6 B: Relative risk o f dark stool at outset o f specified age 
intervals

A ge Intervals R elative R isk 95%  C onfidence Interval
Early (<24 hours)

.^ ^ s ic a l  (2d-7d) *12 .9 7.4-22^3
Late (8d-6months) 3.7 2 .3 -5 .S
Total ' i  2.4 ' M  i.7-3.2
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Relative risk analysis revealed that upper gastrointestinal bleeding in the form o f  dark stool 

appeared to be a fatal risk for deceased infants especially during 2 to 7 days o f  life. The 

reporting o f  dark stool for the first two days after birth was not taken into account to avoid 

the possibility o f  meconium at birth being wrongly reported as dark stool.

7.3.7 Incidence Rates o f  Bulging Fontanel

Bulging fontanel is considered as one o f  the major symptoms o f  intracranial 

bleeding’ .̂ The overall incidence rate was 15.4 per 1000 infants in the total cohort o f  

surviving and deceased infants. The incidence rates were 13 and 35.4 per 1000 infants 

among surviving and deceased infants, respectively (Table 7.3.7 A).

Table 7.3.7 A: Incidence rates o f bulging fontanel per 1000 infants at

IncideDce of 
Bleeding among 

Surviving Infants

Incidence of 
Bleeding among 
Deceased infants

Incidence of 
Bleeding in all 

Infants in Study 
Cohort

Bulging n Incidenc^^ r i  Incidence n g Incidence
Early (<24 hours) 41 1.5 40 12.7 81 2,7

^r.Qassical (2dW^ ^^24 ^  0.9 ‘-'-'jA ■'^6 . 13.4 50 '1.7
Late (8d-6months) 262 9,8 37 30.9 299 10,7

* D o n ’t Know- *■ '^21 , ^  0.8 8 " ' 29 0.9
Total 348 13.0 111 35.4 459 15.4

Table 7.3.7 B: Relative Risk o f bulging fontanel at outset o f  specified

A ge Intervals Relative Rislc 95%  Conridence Interval
E&rly (<24 % irs) 8.3'' 5 .2 -1 3 2
Classical (2d-7d) 14.9 8 .2 -27 .2

3.2 i  2 .2 -4 .5
Total 2.7 2.2-4.S

The overall relative risk was 2.7 (95% Cl 2.2-3.4) reflecting greater risk o f  bulging 

fontanel in cohort o f  infants who died by 6 months o f  age than surviving infants.
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The relative risks were 8.3 (5.2-13.2), 14.9 (95% C l 8,2-27.2) and 3.2(95% C l 2,2-

4,5) in the deceased versus surviving infants’ cohort for the early, classic and late stages, 

reflecting a higher risk o f  bulging fontanel occurring during early and classic stages (i.e. 

within 7 days o f  life) among the deceased infants (Table 7.3.7 B).

7.3.8 Incidence Rates o f any Nasal Bleeding or Bruising

The overall incidence rates o f  any nasal bleeding or bruising were 8.3 and 92.1 per

1000 infants among surviving and deceased infants, respectively (Table 7.3.8A). The

relative risk was 11.1 (95% Cl 9.2-13.3) reflecting greater risk in the cohort o f  infants who

died by 6 months o f  age than surviving infants.

Table 7.3 8 A : Incidence rates o f any nasal bleeding or bruising per 
______________ 1000 infants at outset o f specified age intervals_________

Combination of 
Symptoms

Incidence of Incidence of Incidence of 
Bleeding among Bleeding among Bleeding in all

Surviving Deceased Infants Infants in Study
Infants Cohort

n Incidence n Incidence n Incidence
Any Nasal Bleeding or 
Bruisiag  ̂*

Early (<24 hours) 18 0,7 136 43.3 154 5.2
Classical (2d-7d) % 0T6 96 49 ,€ I # , 3.9
Late (8d-6months) 180 6,7 53 44.2 233 8.6
I ^ n ’tKnow 7 - 03 4 l”̂  :; 0.4
Total 222 8,3 289 92.1 511 17,1

Table 7.3.8 B: Relative risk o f  any nasal bleeding or bruising at outset 
o f  specified age intervals

Age Intervals Relative Risk 95%  Confidence 
Interval

J a r ly  (< 2 4 1 o ® |7 64“|  ^̂ **1 3 9 .1 -1 1 1 .8
Classical (2d-7d) 77.9 4 6 .1 -1 3 9 .4
Late (8d-6rti^l|g)^i . 6 .6 l T r ‘  ̂ 4 f7 -5 .0
Total 11.1 9.2-13.3

76

Dhaka University Institutional Repository



The relative risks were 64.3 (95% Cl 39.1-111.8), 77.9 (95% C l 46.1-139.4) and 6.6 

(95% C l 4.7-9.0) in the deceased versus surviving infants’ cohort for the early, classic and 

late stages, respectively (Table 7.3.8 B). The relative risk analysis reflected a higher risk o f  

nasal bleeding or bruising occurring during early and classic stages (i.e. within 7 days o f  

live) among the deceased infants.

7.3.9 Incidence Rates o f any Nasal Bleeding or Bulging Fontanel

The overall incidence rate o f  any nasal bleeding or bulging fontanel was 24.7 per

1000 infants in the total cohort o f  surviving and deceased infants (Table 7.3.9A). The

relative risk o f  any nasal bleeding or bulging fontanel was 5.8 (95% C l 4.9-6.8), reflecting

5.8 times greater risk in the cohort o f  infants who died by  6 months o f  age than surviving

infants (Table 7.3.9 B).

Table 7.3.9 A: Incidence rates o f any nasal bleeding or bulging

Symptoms

Incidence of 
Bleeding among 

Surviving Infants

Incidence of 
Bleeding among 
Deceased Infants

Incidence of 
Bleeding in all 

Infants in Study 
Cohort

Any Nasal Bleeding 
or S tfking Fontanel

11 Incidence n n Incidence

Early (<24 hours) 43 1.6 113 36,0 156 5.2
Classical (2d-7d) 33 1.2 g 3 | . 7 137 4,8
Late (8d-6months) 339 12.7 73 60.9 412 14.8

£,®oil’t  K n o ^ p n m 7^ 43 V  0.9 .ro- 3,2 33
Total 438 16.4 300 95.6 738 24.7

Table 7.3.9 B; Relative risk o f nasal bleeding or bulging fontanel at

Age Intervals Relative Risk 95%  Confidence Interval
“̂ arly(<2^ -hairsl - * i 22 .4 15 .6 -32 .6

Classical (2d-7d) 43 .5 1 2 9 .0 -6 6 .6
Late (8d-6montlis) 4 .8 3 . 7 - 0
Total 5.8 4.9-6.8
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Relative risks were 22.5 (95% Cl 15.6-32.6), 43.5 (95% C l 29.0-66.6) and 4.8 (95% 

Cl 3.7-6.2) in the deceased versus surviving infants’ cohort for the early, classic and late 

stages, reflecting a higher risk o f  this combination o f  bleeding occurring during early and 

classic stages (within 7 days o f  live) among the deceased infants.

7.3.10 Incidence Rate o f any Nasal Bleeding or Bruising or Umbilical Bleeding

The overall incidence rate o f  any nasal bleeding or bruising or umbilical bleeding 

was 56.1 per 1000 infants in the total cohort o f  surviving and deceased infants (Table 

7 .3 .IDA).

Table 7.3.10 A: Incidence rates o f any nasal bleeding or bruising or

Symptoms
Incidence of 

Bleeding among 
Surviving Infants

Incidence of 
Bleeding among 
Deceased Infants

Incidence of 
Bleeding in all 

Infants in Study 
Cohort

Any Nasal ] |i i^ in g  , n ^ c id en ^ ’ n Incrd^'ce./ v' “ Incidence
or Bruislqg par .
Umbilical ■' * "» 1̂ M -.,*

Early (<24 hours) 137 5.1 223 71.0 1 360 12.1
C l^% T (2d-7d) 478 17.9 171 88.3 649 22.7
Late (8d-6months) 546 20.5 78 65.1 624 22.4
Don’t Know :^r  ̂ 1-1 3.8 42  ̂ , 1.4
Total 1191 44.6 484 154.2 1675 56.1

Table 7.3. 10 B: Relative risk o f any nasal bleeding or bruising or 
umbilical bleeding at outset o f specified age intervals
Age Intervals Relative Risk 95%  Confidence IntervaJ
£arly,(^^®oure) 13.8 l l J - 1 7 .3
Classical (2d-7d) 4.9 4 .1 -5 .9
Iji^  (8^-6months) 3 .2
Total 3.5 3.1-3.9

78

Dhaka University Institutional Repository



The relative risk o f  any nasal bleeding or bruising or umbilical bleeding was 3.5 

(95% C l 3.1-3.9), reflecting 3.5 times greater risk in the cohort o f  infants who died by 6 

months o f  age than surviving infants. The relative risks were 13.8 (95% C l 11.1-17.3), 4.9 

(95%CI 4.1-5.9) and 3.2 (95% Cl 2,5-4.1) in the deceased versus surviving infants’ cohort 

for the early, classic and late stages, reflecting a higher risk o f  any nasal bleeding or 

bruising or umbilical bleeding occurring during first day o f  Hfe among the deceased infants 

(Table 7.3.10 B).

7.4 Mean and Median Time to Death from Bleeding Symptoms

Median (with interquartile range, or IQR) and mean (with standard deviation) time

intervals to death for infants with bleeding histories have also been calculated from the age

at which each bleeding symptom was reported within the three classical bleeding periods.

The median time to death was 1 day (IQR: also the same day) for early onset (<24 hours)

o f  nasal bleeding, 1 day for bruising (IQR: 0 to 1 day), 1 day for umbilical bleeding (IQR: 0

to 2 days), and 1 day (IQR: 0 to 2.5 days) for bulging fontanel, indicating that -75%  o f

infants in this special cohort died within the V' 1-2 days o f  the day on which the reported

symptom occurred. The median time to death for early onset (<24 hours) o f  red blood in

stool was 4.5 days (IQR; 3 to 6 days). The median time to death was 2 days (IQR: 2 to 3

days) for classic onset (2 to 7 days) and 17 days (IQR: 11 to 48.5 days) for late onset (8

days -6 m o) nasal bleeding. Similarly, infants in the deceased cohort who had bruising and

bulging fontanel within 2 days to 7 days o f  age, h a lf o f  them died within 5 days o f  their life.

The median time to death was 27 day for classic onset and 76.5 days for late onset o f  red

blood in stool, which supported the earlier interpretation o f  the likehhood o f  this bleeding

being due to dysentery.
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Table 7.4: Mean and median time to death from the interval at which a
bleeding symptom was reported for the cohort o f  deceased infants

Bleeding Sym ptom s
M ean 

(in days)
M edian  
(in days)

T im e o f  Deatb  
Inter­

quartile  
R ange  

(25% -75% )

S D (± ) 95%  C l o f  
M ean

Any Bleeding
P(<24 hours)

Classical (2d-7d)
T-ate (Sd-6mopths)

Nasal Bleeding
^Early K ^ I ^ s ) " '  

Claŝ sical (2d-7d) 
Late (^d-^onths)

Bruising
Early (<24
Classical (2d-7d) 
Late (.

0-2 -10.51
11.76 2-12.5 19.29
61.31

1.841 
4.01
m

8.5
61.4

45.5_

1
2
17

, 1 
4,5 
28

17-85.5 51.J

1-1

2-3 5.96
.5 38.46

0-1 I W
3-8

19-129
11.17
55.8

1.86-4.47_
‘'9,2b-14;33
53~!20-69Jl

_0.80-2.88
2.70-5.32

24.32^8.93

0.36-1.83
2.55-14.45
30,49-92.3'2

Umbilical Bleeding
.jarly (<24 hours) ’ 
Classical (2d-7d)

«.19
17.5

LUe (8d-6months) % 36.8

1 *  ^  
lo’

0-2
3-21

^ ^ ^ ^ 1 4 .5 6  
 ̂ 24.09

13-48

0,36-8.06
2.55-14.45

Red Blood in Stool

Classical (2d-7d)
4.5
32.8

4.5
27

3-6
4-69

>.12
28.38

^-14,56-23,56
12.49-53.11

Late I tenths) 86.78 54.5-109,5 69,23-104.33

Dark Stool

Classical (2d-7d) 
Late (8d-6mon^)

Bulging Fontanel
’̂ g g (< 2 4  hoursyj 

Classical (2d-7d)"
Late (8d-6mootte)

9.29
m m

'5:67
H ,8 i

?,68

7
51.5'

4.5
82

5-9
L5-98.5

Ou
3-14

8.54
55.06

13,60
14,59
50,69

5,97-12.59
47,26-89,5

-10.03
5.91-17.70

72.78-106,58

Nasal Bleeding or 
Bruising

^(<24 hours).
Classical (2d-7d) 
Late.{8d-6months)

' l3 l
4.74

ijM tT oi

_ L
2

20
2-4.5

4.10
7.26

43.59

,^0.82-2.21
3.27-6.21

29.00-53.03
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Continuation o f  Table 7.4:
Mean 

(in days)
Median 
(in days)

In ter­
quartile
Range

(25% -75% )

S D (± ) 95%  C l of 
Mean

Nasal Bleeding or 
Bulging Fontanel
l^i3^(<24 hours) 2.96 < I 8.77 1.33-4.59
Classical (2d-7d) 6.03 3 2-5.5 9.52 4.18-7.88
LateX8d-6monthsj-»| E 60,09 n 45 14-91 51.71 48.03-72.16

Nasal or Bruising or 
Umbilical Bleeding
Early (<24 hours) 2.99 \ 'I 10.24 1.64-4.35
Classical (2d-7d) 11.26

• AT\-in ;
3

» '*» 1 « 1
2-12 19.51

/l-l
8,31-14.20

7.5 Case Fatality Rates o f  Bleeding Symptoms

Case fatality rates were calculated as a measure o f  severity o f  bleeding symptoms 

among the infants bom in the study area. B y  text book definition®^, the numerator o f  a case- 

fatality rate should be restricted to the deaths among individuals who are defined as cases o f  a 

disease. Although it was not possible to distinguish between the deaths due to bleeding and 

deaths from other causes in the analysis, it was assumed, based on time-to-death data 

presented in the preceding section, that bleeding w hen present might have contributed to 

death in m any instances, thus providing a basis for estimating case fatality rates o f  bleeding 

symptoms in this study.

For calculating any specific case fatality rate, the numerator was deceased infants 

with that specific bleeding symptom and the denominator was the sum o f  the numbers o f  

infants in both the deceased and surviving cohorts reported to have had that specific bleeding 

symptom.

81

Dhaka University Institutional Repository



Case fatality rates were calculated along with their 95% C l for individual bleeding 

symptoms; e.g. nasal bleeding, bruising, umbilical bleeding, fresh intestinal bleeding, dark 

stool, bulging fontanel and for combined bleeding symptoms as a way to explore their joint 

effects on fatality risk; e.g. any nasal or bruising, any nasal or bulging fontal, any nasal or 

bruising or umbilical and any o f  bleeding symptoms based on the time o f  onset (early, 

classical and late, as defined earlier),

7.5.1 Case Fatality Rates o f Individual Bleeding Symptoms

The case fatality rate for any bleeding symptom was 21.3% (95% C l 19.8-22.8). 

When the case fatality rates were calculated based on the time o f  onset o f  bleeding, the 

highest 58.7% (95%  Cl 54.0-63.3) was for early onset follow ed by classic onset 29.7% (95% 

C l 26.4-32.9) and late onset 9.1% (95%  Cl 7.8-10.5).

The over all case fatality rate o f  nasal bleeding w as 68.3% (95% C l 63.0-73.6). The 

case fatality rate was highest for the early onset nasal bleeding (97.6%>, 95% Cl 94.3-99.8) 

followed by classical (90.1%, 95% Cl 83.9-96.3) and late onset (33.1, 95% Cl 24.7-41.5). 

Extremely high case fatality rates were found for early and classic onset o f  nasal bleeding, 

and 95% Cl for both the rates were statistically significant (Table 7.5.1).

The overall case fatality rate for bruising was 43,0%  (95%  C l 36.5-49.5). The case 

fatality rate was highest for early onset (79,5%, 95%  C l 70.5-88.5) followed by classical 

(66.7%, 95% C l 47.4-85.9) and late onset (13.2%, 95% C l 7.0-19.4) o f  bruising. The over all 

case fatality rate for umbilical bleeding was 18.9% (95% C l 16.7-21.1).
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Table 7.5.1: Case fatality rates o f individual bleeding symptoms with
____________95% Cl____________________________________________

Total Survived Deceased Case 95% Cl
infants infants Fatality

Rates

Early (<24 hours)
300
83
91

81
82

68.3
97.6
90.1

63.6^73. t  
94.3-99.8
83.^96.3

Late (8d-6months) 121 81 40 33.1 24.7-41.5
Don’t Know Ir 5 3 2 j

BraiNin}! 223 127 96 » *36.5-49.5
Early (<24 hours) 78 16 62 79.5 70.5-88.5

'l(^i^® ad- 7d) 24 8 4 f .4 -^ 9
Late (8d-6months) 114
Don’t Know ' 1 i

99 15 13.2 7.0-19.4

U m b ilica l^ M ^ !^ ^ " __1204
Early (<24 hours) 224 122

227
102 45.5

16.7-11.1
38.9-52.0

t -Olassit^^^-Td) ? 562 468 94 ~ W F ~ T W & m l
Late (8d-6months)

I __
403 372 31 7.7 5,1-10.3

. . . .  ,

Fresh Intestinal

Early (<24 hours) 
Classical ■

841 791

11

50 5.9

18.2

4,3-7.5.^

^ ' - 4 2 .1
.45 10 .22*2* 9.9,34.5

Late (8d-6months) 
Don’t

741 705
42

36 4.9 3.3-6.5

f Dark S to ^ 277 2̂17 2t.7 J5.2--
Early (<24 hours) 
Classical (2d-7dH
Late (8d-6months)
Don’t

58
199
'10

30.
171
16

28
28

48.3
14.1

35.3-61.3
9.3-18.9

I Fontanel
Early (<24 hours) 
Classical (2d-7d) 
Late (8d-6months) 
Don't Know “

459
81
50

299

348,
41
24-,
262^
2 1 *

ill
40
2Z
37

24.g< ^ 2.2-26.2
49.4 38.4-60.4
52.0 ^'"%0-65,'9
12.4 8.7-16.1
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The case fatality rate was highest for early onset (45.5%, 95% Cl 38.9-52.0) o f  

umbilical bleeding. The case fatality rate for fresh intestinal bleeding w as 15.9% (95% Cl

4.3-7.5) with the highest case fatality for classical onset (22.2% , 95% C l 9.9-34.5).

The case fatality rate for dark stools was 21.7% (95% Cl 19.2-24.2). When case fatality 

rates o f  dark stool were calculated based on time o f  onset o f  bleeding, the case fatality rate 

was highest for classical onset (48.3%, 95% Cl 35.3-61.3) followed by late on set (14.1%, 

95% C l 9.3-18.9). Bulging fontanel can be a manifestation o f  intracranial bleeding'^  

although more often it is considered to reflect benign intracranial volum e expansion, with 

or without any increase in intracranial pressure^^ The over all case fatality rate for bulging 

fontanel was, therefore expectedly lower, at 24.2% (95% Cl 22.2-26.2), with risk being 

highest for classical (52.0%, 95% Cl 38.0-65.9) follow ed by early (49.4%, 95% Cl 38.4- 

60.4) and late (12.4%, 95% Cl 8.7-16.1) onsets.

84

Dhaka University Institutional Repository



7.5.2 Caste Fatality Rates o f Combination o f  Bleeding Symptoms

Case fatality rates were also calculated for combinations o f  nasal bleeding or

bruising, nasal bleeding or bulging fontanel, and any o f  nasal bleeding, bruising or

umbilical bleeding with their 95% confidence intervals (Table 7.5.2). The highest case

fatality rate o f  56.6% was observed for nasal bleeding or bruising (95% C l 52.3-60.9), with

the highest rates observed for early and classical onsets: 88% (95% C l 83.2-93.4) and 85%

(95% C l 78.3-9.15), respectively.

Table 7.5.2: Case fatality rates o f combination o f  bleeding symptoms
____________ with 95% Cl___________________________________________

Total Surviving Deceased CFR 95% Cl 
Infants Infants

^ n y  Nasal B idd ing/ 511 -^22 289 52.3-60^
Bruising ^

Early (<24 hours) 154 18 136 88.3 83.2-93.4
C lassM  (^ :7d ) U 3 84 .9^ , ^ T 9 L 5
Late (8d-6months) 233 180 53 22.7 17.3-28.1
Dotv’tCnow i r  j  ^^"7 i  ~  '

Any Nasal / Bulging 738 438 300 40.7 37.2-44.2
Fontanel

Early ( ^ 4  hours) p 6  “̂ '43 113 |7%4 _ 65.4^79.4
Classical (2d-7d) 137 ~33 104 75.9 68.7-83.1

',}Lale (8d-6mont^;^' ^  412 339 ' " 7 ^  17.7 4 .5-30,9
Don’tKnow 33 23 10

Any Nasal/Bruising 1^75 ' 26.7-Ji-l
/U m ^ .feed in g  ^ ^

Early (<24 hours) 360 137 223 61.9 56.8-66.9
Classical (2d-7d) ^ -^ ^ 4 9  478 '' H?! 26,3 22.9-29.1
Late (8d-6months) 624 546 78 12.5 9.9-15.1
Don’t Know 42 ’ ^  _____

Any Bleeding ____ _ 3045  ̂ ”2 3 9 ^ _ _  650’ J_ l,3  19.8-22,8
Early (-̂ 4  hours) ' 177 58.7 ^.0-63.3

"Classical (2d-7d) ' ' 744 524 ~220 29.6 26.4-32.9
r Latet8d-6months)r . 1757^^^: 1597 1 6 0 ^ ^ '  9 T  '« " " ^ .8 -10.5

Don’tK now 115 97 18
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The case fatality rate for any nasal bleeding or bulging fontanel was 40.7% (95% Cl

37.2-44.2), Similar to nasal bleeding or bruising, case fatality rates for nasal bleeding or 

bulging fontanel combined was also high for early (72.4%  95% C l 65.4-79.4) and classic 

(75.9% 95% C l 68.7-83.1) onsets. Overall case fatality rate was comparatively lower for 

any nasal or bruising or umbilical bleeding 28.9%  (95% C l 26.7-31.1). Although early 

onset o f  any nasal or bruising or umbilical bleeding was quite high (61.9% , 95% C l 56.8- 

66.9).
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7.6 Summary Findings

In this chapter, estimates o f  age interval-specific mortahty rates, proportionate 

distributions o f  the bleeding symptoms, incidence rates per 1000 infants as w ell as case 

fatality rates with 95% C l for bleeding symptoms have been reported based on their age o f  

onset i.e., early (<24 hours), classical ( 2 days-7 days) and late (8 days-6months).

The total numbers o f  live births in this analytic cohort was 29,844 at the outset 

among whom  26,705 infants survived and 3,139 died by six months o f  age. A  total o f  1941 

infants died within 7 days o f  birth resuhing in a neonatal mortality rate 65.0  in 1000 live  

births. The cumulative mortality rate o f  infants up to 6 months o f  age was 105.2 in 1000 

live births.

Am ong 26,705 infants who survived up to 6  months o f  age, 2395 (9.0%) were 

reported by parents to have had at least one bleeding symptom up to that age. In contrast, 

among 3,139 infants who died by 6 months o f  age (the deceased cohort) 650 (20.7%) were 

reported to have had bleeding symptoms prior to death, reflecting a frequency that was 2.3 

times greater than surviving infants. Overall, higher percentages o f  deceased infants had 

nasal bleeding (31.5%  vs. 4%), bruising (14.8% vs. 5.3%) and bulging fontanel (17.1% vs. 

14.5%) than surviving infants. On the other hand, higher percentages o f  surviving infants 

had umbilical bleeding (40.8% vs. 34.9%) and red blood in stools (33.0% vs. 7.7%) than 

deceased infants, reflecting a tendency for these symptoms to arise post-neonatally and the 

fact that fewer infants in the deceased cohort lived long enough to have those symptoms.
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The incidence rates o f  nasal bleeding were 3.6 and 65.3 per 1000 infants among 

sxirviving and deceased infants, respectively. Nasal bleeding occurring in the first day o f  

life occurred virtually only in infants who died, with a relative risk being 344.6 (95% Cl

92.3-2893.4), 125.8 (95%CI 62.9-284.8) and 11.1 (95% C l 7.3-16.3) during the early, 

classic and late periods respectively, compared to the survivors.

The overall incidence rates o f  bruising were 4.8 and 30.6  per 1000 infants among 

surviving and deceased infants respectively, revealing 6.4 (95% C l 4.9-8.5) times greater 

risk in the cohort o f  infants who died by six months o f  age. Bleeding at the site o f  the 

umbilicus was more com m only reported in both cohorts o f  infants, with overall rates o f  

36.6 and 72.3 per 1000 infants among surviving and deceased cohorts, respectively.

The incidence rates o f  presence o f  bright red blood in stools remained very low in 

the classic period (1.3 and 5.2 per 1000, respectively) but increased markedly in both 

groups o f  infants after the first week o f  life (8 days to 6 months o f  age) to 26.4 and 30.1 per 

1000 infants in the two respective cohorts. The overall incidence rates o f  dark stool were 

8.1 and 19.1 per 1000 infants among surviving and deceased infants respectively. The 

relative risk o f  dark stool for classic onset was 12.9 (95% C l 7.4-22.3) reflecting a much 

higher risk among the deceased infants.

The incidence rate o f  bulging fontanel was 13 and 35.4  per 1000 infants among the 

cohort o f  surviving and deceased infants, respectively. The relative risk was 2.7 (95% Cl

2.2-3.4) tim es greater in cohort o f  infants who died by 6 months o f  age than surviving 

infants.
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Relative risks were higher for early (8.3, 95% C l 5.2-13.2) and classic onset (14.9, 

95% C l 8.2-27.2), reflecting a higher risk o f  bulging fontanel occurring during first week o f  

life among the cohort o f  deceased infants.

Very high case fatality rates were found for early onset nasal bleeding (97.6%, 95% 

Cl 94.3-100.9) and classic onset nasal bleeding (90.1%, 95% C l 83.9-96.3). High case 

fatality rates were also found to be associated with early onset (79.5% , 95% Cl 70.5-88.5) 

bruising and classic onset (66.7%, 95% Cl 47.4-85.9) bruising. Case fatality rates were also 

very high for any nasal bleeding or bruising (88% and 85%) and any nasal bleeding or 

bulging fontanel (72.4%  and 75.9%) for the early and classical onset, respectively.
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Given the importance o f  breastfeeding in the literature as a potential causal 

determinant o f  bleeding related to vitamin K deficiency in early analyses o f

the infantile bleeding status were done with patterns o f  breastfeeding in both cohorts o f  

surviving and deceased infants separately. The direction and strength o f  association 

between exclusive breastfeeding and risk o f  individual bleeding and combination o f  

bleeding symptoms were also analyzed, based on age o f  onset for both surviving and 

deceased infants separately. Similar analyses with colostrum feeding are also presented in 

this chapter.

8.1 Prevalence o f  Breastfeeding among Cohort o f Surviving Infants

When colostrum feeding status among cohort o f  surviving infants was analyzed, it 

was revealed that about 95% o f  both types o f  infants were fed colostrum. The mean 

initiation time o f  breastfeeding was 32.7 ±  28.4 hours for infants who had bleeding and

31.9 ±  28.1 hours for infants who did not have bleeding. Majority o fb o th  types o f  infants 

who had (99.1% ) and who did not have (99.4%) bleeding in the surviving cohort were 

breastfeeding at 6 months o f  age.

Chapter 8. Breastfeeding and Infantile Bleeding
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Infants w ho had 
bleeding  
n= 2385

Infants w ho did not 
have bleeding  

n= 24074

Total
n=26459

C olostrum n=2379 % n=24D41 % n=26420 %
Fed
N o 121 5.1 1188 4.9 1309 4.69
Y es 2257 94.9 22816 94.9 25073 94.9
D on’t know 1 0.04 37 0.2 38 0.2
Pearson Chi' (2) =  1.9752 p-vatue Q

Breastfeeding
iDitiation n=2379 % n=24039 % n=26418 %
Tim e
(in hours)
Immediate 91 3.8 101^ * A . f 1104 4.2
1-2 185 7.8 2178 9.1 2363 8.9
3-6 249  ̂ 10.5 2277 -* 9.5  ̂ 2526 9.6
7-12 341 14.3 3216 13.4 3557 13.5
13-24 316 13.3 3433 14.3 #  3749 14.2
25-98 1080 45.4 10700 44.5 11782 44.5
D on’t know 115 4.8 ' 1222 5.1 1337 5.1

Pearson Chi^= (6) =  10.987} p-value 0.202

Mean ifllS lim 32.7 31.9 32.1
Median(hours) 24 24 24

1 S D ± 28.4 28.1 28.1

t-test t = - l . } 1 3 } p-value 0.2657

Breastfeeding
at 6 m o o f n= 2395 % n=24028 % n=26423 %
A ge
No 21 0.9 154 0.6 175 0.7
Yes 2374 99.1 23872 99.4 26246 99.3
D on’t know 2 0.01 2 0.1
P e r s o n  Chi^(2) =  2 . 6 m  *

1, &•
f^value 0.360
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Exclusive breastfeeding (EBF) among the cohort o f  surviving infants was 

ascertained by combining data from historic questions posed to mothers at six months 

follow  up visits about whether the infant was breast-fed and the timing o f  introducing a list 

o f  common complementary foods.

Table 8.2: Prevalence o f exclusive breastfeeding among cohort of 
surviving infants

8.2 Prevalence o f  Exclusive Breastfeeding among Cohort o f  Surviving Infants

Exclusively
Breastfed

Infants w ho had 
bleeding  
d=2395

Infants w ho did not 
have bleeding  

n=24310

Total
n=26705

<  24 hours n=177 % 0=26528 % n=26705 %

No 108 61,0 15188 57.3 15296 57.3
Yes 69 39.0 11340 42.7 11409 42.7

Pearson ChiUl)^^ I .OiSl p-value 0.3J3

2-7 days n=524 % n=26181 % n=26705 %

N o 305 58.2 15708 60.0 16013 60.0
Yes 219 41.8 10473 40.10 10692 40.0

Pearson Chi^ ( I ) =  0.6868 p-value 0.407

8d-3m o n= 625 % o=  26080 % n=26705 %

N o 421 67.4 18355 70.4 18776 70.3
Yes 204 32.6 7725 29.6 7929 29.7

Chi^ (1) = 2.6660 p-value 0.103

3m -6m o n= 972 % n=25733 % n=26705 %

N o 838 86.2 21399 83.2 22237 83.3
Yes 134 13.8 4334 " 16.8 4468 16.7

Chi^(l) = 6.2794 p-value 0.012

92

Dhaka University Institutional Repository



Infants reported to have been breastfed at a specific age and who also had no 

history o f  receiving other foods before or at any time during the specific age interval were 

classified as being exclusively breastfed at that age interval. That is, classification o f  

infants as EBF was conditional on being breast fed exclusively at the age being considered 

and all prior age intervals.

When EBF rates among the cohort o f  surviving infants were verified, 42.7% were 

exclusive breastfed in the first day o f  life, 40% at 2 to 7 days o f  age, 29.7% at 8 days to 3 

months o f  age and 16.7% at 3 month to 6 months o f  age (Table 8.2). In the first day o f  life 

39% o f  surviving infants who had a history o f  bleeding and 42.7%  o f  infants who did not 

have such history had been exclusively breastfed. A t 2 days to 7 days o f  life around 42% 

o f  infants who had bleeding and 40% o f  infants w ho did not have bleeding were 

exclusively breastfed.

A t 8 days to 3 months o f  age higlier percentage o f  infants who had bleeding were 

exclusively breastfed than infants who did not have bleeding (32.6%  vs. 29.6%), but the 

difference was not statistically significant (p= 0.103). At 3 months to 6 months age, a 

higher percentage (p= <0.01) o f  infants who did not have bleeding than infants who had 

bleeding was exclusively breastfed (16.8% vs. 13.8%, respectively).
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W hen colostrum feeding status among the cohort o f  deceased infants was analyzed, 

in general, 90.6%  o f  deceased infants had been fed colostrum; ~  92% for infants who had 

bleeding compared to 90% o f  infants who did not have bleeding.

Table 8.3; Prevalence o f breastfeeding among cohort o f  deceased infants

8.3 Prevalence o f  Breastfeeding among Cohort o f  Deceased Infants

Infants who had 
bleeding

Infants who did not 
have bleeding

Total
n=3089

n= 650 n= 2439

Colostrum n=409 % n=1338 % n=1747 %
Fed
N o 32 7.8 123 9.2 155 8.9

377 92.2 1206 90.1 1583 90.6
D on’t know 0 0 9 0.7 9 0.5
P earson  Chi‘ =f2) 3.,5568 P ’Value 0 .} 69
Breastfeeding
Initiation n= 409 % n= 1338 % 0=1747 %
Time
(in hours)

’ Immediate ^" 19 4 7 54 4.0 73 4.2
1-2 46 11.3 147 10.9 193 11.1

52 '̂ '■>12.7 /  ̂ 134 10.0 186 10.7
7-12 57 13.9 186 13,9 243 13.9

' 1 ^ 4 50 12.2 ” 178 13.3 228 13.1
25-98 158 38.6 529 39.5 687 39.2

\ 0 o n ’t  know 27 6.6 n o 8.2 137 7.8

Pearson Chi^ (6) =  3.8338 p-va lue 0.699

30.8 30.2
M edian (hours)
S D ±' 2 7 .4

24
28.3

23
28.1

t-test t=1.6054 p-value 0.1086

Breastfeeding 
before Death

n=406 % n=1338 % n=1747 %

N o 26 6.4 98 7.3 124 7.1
Yes 383 “ 93:6 ■ 92.8
D on’t know 0 0 2 0.2 2 0.1

(2)= 1.0665 X 0.587
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The mean initiating time o f  breastfeeding among infants in this cohort who had 

died was 28.2 ±  27.4  hours compared to 30.8 ±28.3 hours in infants who had no bleeding 

history, suggesting that the deceased infants who had bled initiated breastfeeding slightly 

earlier than deceased infants who did not have any history o f  bleeding, although the 

difference w as not statistically significant (p=0.1086).

8.4 Prevalence o f  Exclusive Breastfeeding among Cohort o f Deceased Infants

Exclusive breastfeeding (EBF) for the cohort o f  deceased infants was defined in a

similar way as to survivors by combining data from historic questions posed to mothers

during verbal autopsy interviews about whether the infant had been breastfed and the

timing o f  introducing a list o f  common complementary foods.

Table 8.4: Prevalence o f  exclusive breastfeeding among cohort of 
deceased infants

Exclusive
Breastfeediag

Infants who had 
bleeding 
n= 650

Infants who did not 
have bleeding 

n=2489

Total
n=3139

< 24 hours n=252 % n=2887 % n=3139 %

No 218 86.5 2267 78.5 2485 79.2
34 13.5 620 21.5 20.8

Pearson Chi^(I)= 8.9562 p-value 0.003

2-7 days n=220 % n=2919 % n=3139 %

N o 163 74.1 2416 82.8 2579 82.2
Yes 57 5.9 17.8

Pearson Chi (1)

8d-3mo

N o

= 10.5091

n=139 %
118 84.9

n= 3000
2536

%
84.5

21

,  560

p-value 0.001 

n=3139 %
2653 84.5

15.5

Pearson Chi (I) =  0.0156 p-value 0.901

3m-6mo n=21 % n=31I8 % n=3139
N o 20 95.2 2641 84.7 2661 84.8
Yes *- ^4.8 477 15.3 ^  ̂ 478 15.2

Pearson Chi (1) =  1.7939 -value 0.180
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Infants reported to have been breastfed at a specific age and who also had no 

history o f  receiving other foods before or at any time during the specific age interval were 

classified as having been exclusively breastfed in that age interval. That is, classification 

o f  infants as EBF was conditional on being breast fed exclusively at the age being 

considered and all prior age intervals.

On examination, 20.8% had been exclusively breastfed in the first day o f  life, 

17.8% at 2 days to 7 days o f  age, 15.5% at 8 days to 3months o f  age and 15.2% at 3 

months to 6 months o f  age (Table 8.4). Twenty one percent o f  deceased infants who had 

not bled and 13% o f  the cohort who had bled had been exclusively breastfed in the first 

day o f  life (p= <0.005). On the other hand, significantly higher percentage o f  infants who 

had bleeding (25.9% ) were on exclusive breastfeeding than infants who did not have 

bleeding (17,2%) at 2 days to 7 days o f  age (p=<0.001) among the cohort o f  deceased 

infants. Exclusive breastfeeding rates were similar for 8 days to 3 months for both infants 

who had and did not have bleeding (15.1% vs. 15.5%) among deceased infants.

8.5 Association between Exclusive Breastfeeding and Bleeding Status among 
Cohort o f  Surviving Infants

The relationships between exclusive breastfeeding and risk o f  individual and 

combined bleeding symptoms were examined among the cohort o f  surviving infants as a 

means o f  assessing the consistency in association and controlling for potential biases and 

confounders. Crude and adjusted odds ratios with 95% Cl were calculated to assess the 

association between EBF status and onset o f  bleeding at each sequential age as < 24hours 

(1®* day), 2 days to 7 days, 8 days to 3 months and 3 months to 6 months (Table 8.5).
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The odds ratios o f  EBF were adjusted by logistic regression for gender, maturity at 

birth, number o f  siblings, colostrum feeding, morbidities, maternal age, maternal parity, 

obstructed delivery and religion. The adjusted odds o f  nasal bleeding associated with EBF 

relative to not EBF was 1.65 (95% Cl 0.10-27.09) in the 1** day o f  life, 1,17 (95% Cl 

0.31-4.37) at 2 days to 7 days o f  age and 1.28 (95% C l 0.48-3.45)) at 8 days to 3 months 

o f  age (Table 8.5). The adjusted odds ratios were similar in direction and magnitude for 

age day to 3 months (i.e., 1.17 to 1,65), reflecting a 17% to 65% higher risk o f  nasal 

bleeding associated with exclusive breast feeding, although, all 95% confidence intervals 

included unity. This analysis suggests EBF through the first 3 months o f  life could have 

been m odestly associated with a higher risk o f  bleeding from nose compared to a feeding 

pattern that included early complementary foods during this time period.

The adjusted odds o f  bruising i f  EBF relative to not EBF w as 1.36 (95% Cl 0.49-

3.81) in the 1̂ ' day o f  life, 2.48 (95% Cl 0.59-10.42) at 2 days to 7 days o f  age and 1.31 

(95% Cl 0.69-2.49) at 3 months to 6 months o f  age. These adjusted odds ratios were 

similar in direction and magnitude for all these 3 age intervals w ith the highest risk being 

observed at 2 days to 7 days, during which EBF infants were ~2.5 times in higher risk o f  

bruising; the association was weak, although not statistically significant (95% Cl 0.59- 

10.42).

W hile the association with umbilical bleeding were examined; exclusive 

breastfeeding was found to be significantly associated with a 39% higher risk (adjusted 

0 R =  1.39, 95% C l 1.11-1.73) at 8 days to 3 months o f  age compared to non-exclusive 

breastfeeding during this time period.
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The adjusted odds for fresh intestinal bleeding for EBF was 0.44 (95% Cl 0,09- 

2.18) in the 1̂ ' day o f  life, 1.17 (95% Cl 0.58- 2,34) at 2-7 days, 0.95 (95% C l 0.64-1.41) 

at 8 days to 3 moths o f  age. In the crude analysis, exclusive breastfeeding at 3 months to 6 

months o f  age appeared to be significantly associated with a 25% reduction o f  fresh 

intestinal bleeding, possibly reflecting a w ell known protective association o f  

breastfeeding against dysentery. When the odds ratio was adjusted the association became 

non-significant (adjusted 0R = 1.13 , 95% C l 0.84-1.51),

W hen similar analysis was done for combination o f  bleeding, it was found that the 

adjusted odds o f  either nasal bleeding or bruising i f  exclusively breast fed relative to i f  not 

exclusively breast fed was 1.39 (95% C l 0,53-3.67) in the first day o f  hfe, 1.66 (95% Cl 

0.64-4.31) at 2-7 days o f  age, 1.16 (95% C l 0.65-2.08) at 8 days to 3 months o f  age and

1.09 (95% C l 0.68-1.76) for 3 months to 6 months o f  age (Table 8.5). The direction and 

magnitude o f  the odds ratios were consistently similar across all age intervals for this 

combination o f  nasal bleeding and bruising, reflecting 9- 66% o f  higher risk o f  any nasal 

bleeding or bruising associated with exclusive breastfeeding for these age intervals, 

although 95% confidence intervals were not statistically significant.
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W hen similar analyses were done for any nasal bleeding, bruising or umbilical 

bleeding the adjusted odds ratio was 1.37 ( 95% C l 1.11-1.68) at 8 days to 3 months o f  

age, indicating a 37% higher risk o f  this combination o f  bleeding significantly associated 

with exclusive breastfeeding.

When similar analysis was done for the risk o f  any bleeding for exclusive  

breastfeeding, for 3 months to 6 months o f  age, the crude odds o f  any bleeding for 

exclusively breast feeding was 0.79 (95% C l 0.65-0.95), reflecting 21% reduction o f  risk 

o f  any bleeding associated with exclusively breast feeding. When the odds ratio was 

adjusted, the protective effect o f  EBF disappeared and the association became non­

significant {adjusted O R = 1.01 ,95% Cl 0.82-1.24).

8.6 Association between Exclusive Breastfeeding and Bleeding Status among 
Cohort o f  Deceased Infants

A similar analysis was carried out to estimate the risks o f  bleeding by EBF status 

among the cohort o f  infants who had died during the first six months o f  life, for whom  

information w as obtained by parental interviews usually within one month o f  the death o f  

the infants. The relationships between exclusive breast feeding and risk o f  individual and 

combined symptoms were examined separately am ong deceased infants. Crude and 

adjusted odd ratios with 95% C l were calculated as done with the survivors to assess the 

direction and strength o f  association at each sequential age period (Table 8.6). The odds 

ratios o f  exclusive breastfeeding were adjusted by logistic regression for gender, maturity 

at birth, number o f  siblings, colostrum feeding, morbidities, matemal age, parity, 

obstructed delivery and religion.
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The crude odds o f  nasal bleeding i f  EBF versus not EBF was 0.35 (95% Cl 0.14- 

0.71) in the l “ day o f  life. But when adjusted the odds ratio, EBF appeared to be associated 

with non-significant 54% higher risk for nasal bleeding in the first day o f  life (adjusted 

OR=1.54, 95% Cl 0.36-6.52), Between 2 days to 7 days o f  age, the adjusted odds ratio 

was 3.01 (95% 1.36-6.65), reflecting a consistent, significant increased risk o f  nasal 

bleeding with EBF at this age (Table 8.6).

A  similar pattern was observed for bruising. In the 1*' day o f  life the crude odds 

ratio i f  EBF was 0.40 (95% C l 0.14-0.93) but increased to 3.04 (95% Cl 0.64-14.35) after 

adjustment.

For umbilical bleeding the adjusted odds ratios in the 1*‘ day o f  life (adjusted 

O R=0.89, 95% C l 0.37-2.17), for 8 days to 3 months o f  age (adjusted OR=0.73, 95% Cl 

0.39-1.363) and for 3 months to 6 months o f  age (adjusted OR=0.61, 95% C l 0.21-1.79), 

but the 95% C l were not statistically significant. For fresh intestinal bleeding the direction 

o f  the adjusted odds ratio was protective for EBF for the age interval 8 days to 3 months 

(adjusted O R=0.15, 95% Cl 0.02-1.22), although statistically non-significant.
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W hen the analyses were done for the combination o f  bleeding symptoms for the 

cohort o f  deceased infants, exclusive breastfeeding found to be significantly associated 

2.76 times higher risk o f  classical onset (2-7 days o f  age) o f  either nasal bleeding or 

bruising (adjusted OR= 2.76 (95C IC 1.36-5.59).

It was found that the adjusted odds o f  either nasal bleeding or bulging fontanel 

associated with i f  EBF to be 2.26 (95% 1.18-4.33) at 2 days to 7 days o f  life indicating a 

significantly increased risk o f  either nasal bleeding or bulging fontanel in the cohort o f  

deceased infants associated with EBF during that period.

Combined risk o f  nasal bleeding, umbilical bleeding or bruising was increased by 

74% (Crude O R =l,74 , 95% 1.20-2.47) for EBF infants in the deceased cohort from 2 to 7 

days o f  age. However, the association weakened after adjustment (OR=1.33, 95% Cl 0,83- 

2.14). The risk o f  any bleeding related to EBF was high and significant (Crude 0 R = 1 .68, 

95% C l 1.20-2.32) at 2 days to 7 days, but the association became non-significant after 

adjustment for other variables (Adjusted 0 R = 1 .44, 95% C l 0.95-2.18),

8.7 Association between Colostrum Feeding and Bleeding Status o f  Cohorts of 
Surviving and Deceased Infants

According to the literature, colostrum is rich in vitamin K^’ and thus may be 

protective for vitamin K  deficiency bleeding in early infancy. Crude and adjusted odds 

ratios with 95% C l were calculated for report o f  giving colostrum for individual and 

combined bleeding symptoms (Table 8.7). The odds ratios o f  colostrum were adjusted by 

logistic regression for gender, maturity at birth, number o f  siblings, EBF, morbidities, 

maternal age, maternal parity, obstructed delivery and religion.
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In the surviving cohort, the adjusted odds o f  bruising i f  colostrum was fed to an 

infant in the I®' day o f  Ufe was 0.85 (95% C l 0.11-6.59), for umbilical bleeding 0,87 (95% 

C l 0.38-1.98) and for fresh intestinal bleeding 0.41 (95% C l 0.05-3.39), reflecting 

reduction o f  risk o f  bleeding associated with colostrum feeding in the first day o f  life, 

although neither sets o f  associations were statistically significant (Table 8.7).

In the cohort o f  deceased infants, the adjusted odds o f  umbilical bleeding if  

colostrum fed was 0.92 (95% Cl 0.21-4.10) in the first day o f  life, indicating 8% 

reduction in risk o f  bleeding non-significantly associated with colostrum feeding (Table 

8.8). The adjusted odds ratio for nasal bleeding was 0.89 (95% Cl 0.20-3.96) at 2 days to 7 

days o f  age and the adjusted odds ratio for umbihcal bleeding was 0.67 (95% Cl 0.19- 

2.29) at 8 days to 3 months, indicating varying degrees o f  risk reduction, although neither 

o f  the associations were statistically significant.
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Given the importance o f  breastfeeding in the Uterature as a potential causal 

determinant o f  bleeding related to vitamin K  deficiency in early life, the infantile bleeding 

status was analyzed by patterns o f  breastfeeding in both cohorts o f  surviving and deceased 

infants separately in this chapter. The direction and strength o f  association between 

exclusive breastfeeding and risk o f  individual bleeding and combination o f  bleeding 

symptoms were also analyzed based on age o f  onset for both surviving and deceased 

infants separately. Similar analysis with colostrum feeding was also done. About 95% o f  

surviving and 90.6% o f  deceased infants were fed colostrum. Alm ost all o f  the infants 

(99.3%) surviving to 6 months o f  age and about 93% o f  deceased infants before death 

were breastfed. Am ong the surviving infants, 42.7% were exclusively breastfed in the first 

day o f  life, 40% at 2 days to 7 days o f  age, 29.7% at 8 days to 3 months o f  age and 16.7% 

at 3 months to 6months o f  age (Table 8,2). In the deceased cohort, 20.8% o f  infants had 

been exclusively breastfed in the first day o f  life, 17.8% at 2 days to 7 days o f  age, 15.5% 

at 8 days to 3 months o f  age and 15.2% at 3 months to 6 months o f  age (Table 8.4). A  

significantly higher percentage o f  infants who had bleeding (25.9% ) had been exclusively  

breastfed compared to infants who did not have bleeding (17.2% ) at 2 day 7 days age 

(p=<0.001) prior to deaths in the deceased cohort.

8.8 Summary Findings o f  Chapter 8
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Exclusive breastfeeding appeared to be significantly associated with increased risk 

o f  bleeding at 8 days to 6 months o f  age for the cohort o f  surviving infants and up to 7 

days o f  life for the cohort o f  deceased infants. On the other hand, analysis with colostrum  

feeding revealed that colostrum feeding was non-significantly associated with lower risk 

o f  bleeding in the first day o f  li fe for cohort o f  surviving infants and up to 3 months o f  

life  for the cohort o f  deceased infants.
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Chapter 9: Analysis o f Some Other Determinants

From the literature review it is found that gender^’̂ '̂ ’” ’̂ ', maturity at birtĥ '̂**̂ , 

obstructed Iabor^^ colostrum feeding^'^’, exclusive breastfeeding^'^’'®’̂ ’̂**̂ , morbidities o f  

infants'°'^’̂ ’'̂ '̂ and maternal drug intake (anticonvulsants and anti-tubercular) during 

pregnancy'°’̂ ‘’̂  ̂ are associated with vitamin K deficiency bleeding o f  infants. The 

preceding section (Chapter 8) dealt with exclusive breastfeeding and colostnm i feeding. 

In this section, analyses o f  a few more variables that m ight be associated with risks o f  

bleeding disorders in early infancy have been analyzed.

In this chapter, associations between bleeding status and gender, maturity at birth, 

nimiber o f  siblings, obstructed labor, infants’ morbidities (e.g. cough, high fever, 

breathing difficulties, diarrhoea, dysentery), maternal parity and religion have been 

reported. The risk o f  individual bleeding e.g. nasal bleeding, bruising, umbilical bleeding, 

fresh intestinal bleeding (red blood stool) and combined symptoms o f  bleeding were 

analyzed at each sequential age as <24hours (1*' day), 2days to 7 days, 8 days to 3 months 

and 3 months to 6 months as in previous analyses among surviving and deceased infants. 

Estimates o f  risks were adjusted for potential confounders.

9.1 Association between Gender and Bleeding Status among Cohort o f Surviving 
and Deceased Infants

The relationship between gender and risk o f  individual and combined bleeding

symptoms were examined separately in both tlie cohort o f  surviving and deceased infants 

as a means o f  assessing the consistency in association and controlling for potential 

confounders.
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The crude and adjusted odd ratios with 95% C l were calculated to assess the 

association between gender and onset o f  bleeding at each sequential age for both 

surviving (Table 9.1 A ) and deceased infants (Table 9.1 B) separately. For assessing the 

independent effect o f  gender on bleeding symptoms the odds ratios o f  gender were 

adjusted by logistic regressions for maturity at birth, number o f  siblings, colostrum  

feeding, exclusive breastfeeding, morbidities, maternal age, maternal parity, obstructed 

delivery and religion.

The crude odds o f  fresh intestinal bleeding (red blood in stool) associated with 

male babies relative to the odds o f  fresh intestinal bleeding for female babies was 1.78 

(95% C l 1.23-2.59) at 8 days to 3 months o f  age, reflecting 78% higher risk o f  fresh 

intestinal bleeding significantly associated with male babies among surviving infants. 

When the odds ratio were adjusted, the adjusted odds o f  fresh intestinal bleeding for male 

babies was 1.48 (95% Cl 1.03-2.12) at 8 days to 3 months o f  age, reflecting 48% higher 

risk o f  fresh intestinal bleeding significantly associated with if  babies were male among 

surviving infants (Table 9.1 A).

Similar analysis for deceased infants was done. The crude odds o f  bruising 

associated with male babies relative to female babies was 0.25 (95% C l 0.04-0.96) at 8 

days to 3 months o f  age, reflecting 75% lower risk o f  bruising associated with male 

gender. W hen the odds ratio was adjusted, the odds ratio became statistically non­

significant (adjusted OR=0.42, 95% Cl 0.11-1,64), reflecting non significant association 

o f  bruising with gender o f  babies among deceased infants (Table 9 .IB).
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When analyses were done for combination o f  bleeding symptoms, although the 

direction and magnitude o f  the adjusted odds ratios were towards increased risk 

associated with male gender up to 3 months o f  age, but neither sets o f  the adjusted odds 

ratios were statistically significant.

9.2 Association between Maturity at Birth and Bleeding Status among Cohorts 
o f  Surviving and Deceased Infants

The relationship between maturity at birth and risk o f  individual and combined

bleeding symptoms were examined separately among cohorts o f  both surviving and

deceased infants as a means o f  assessing the consistency in association and controlling for

potential confounders. The crude and adjusted odd ratios with 95% Cl were calculated to

assess the association between maturity at birth and onset o f  bleeding at each sequential

age for both surviving (Table 9.2A) and deceased infants (Table 9.2B) separately.

Prematurity was defined as gestational age at < 37 weeks and maturity as gestational age

at >=37 weeks. For assessing the independent effect o f  maturity at birth on bleeding

symptoms the odds ratios o f  maturity at birth were adjusted by logistic regressions for

gender, number o f  siblings, colostrum feeding, exclusive breastfeeding, morbidities,

maternal age, parity, obstructed delivery and religion. The crude odds o f  bruising if

premature babies versus mature babies was 3.29 (95% C l 1,08-10.07) in the first day o f

life, reflecting 3,29 times higher risk o f  bruising associated with premature babies among

surviving infants. When the odds ratio was adjusted, the adjusted odds o f  bruising

associated premature relative to the mature babies was 4.15 (95% C l 1.49-11.53) in the

first day o f  life, reflecting 4,15 times increased risk bruising significantly associated with

prematurity among surviving infants (Table 9.2A).
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When analysis was conducted for combination o f  bleeding symptoms, the crude 

odds o f  nasal bleeding or bruising for premature babies relative to mature babies was 3.29 

(95% Cl 1.16-9.37) in the first day o f  life, reflecting 3.29 tim es increased risk o f  nasal 

bleeding or bruising associated with prematurity in the first day o f  life. The adjusted odds 

o f  either nasal bleeding or bruising for premature babies relative to mature was 3.84 (95% 

C l 1.46-10.14) in the first day o f  life, reflecting 3.84 times increased risk o f  either nasal 

bleeding or bruising significantly associated with prematurity in the first day o f  life 

among surviving infants (Table 9.2A).

Similar analysis was done for the cohort o f  deceased infants. The cm de odds for 

bruising associated with prematurity at birth relative to maturity at birth was 2.84 (95% 

Cl 1.48-5.89) in the 1*‘ day o f  Hfe, the crude odds for umbilical bleeding for prematurity 

at birth relative to mature at birth was 1,66 (95% Cl 1.05-2.67) in the 1̂ ' day o f  hfe and 

the crude odds for nasal bleeding for prematurity at birth relative to the odds o f  nasal 

bleeding i f  mature at birth was 2.28 (95%> Cl 1.33-4.06) at 2 to 7 days o f  life, ali 

reflecting direction o f  increased risks non-significantly associated with prematurity at 

birth for deceased infants (Table 9.2B). The crude odds o f  umbilical bleeding associated 

with premature at birth relative to the odds o f  umbilical bleeding i f  mature at birth was 

1.24 (95%CI 0.79-1.96)) at 2 days to 7 days o f  age, reflecting 24%i increased risk o f  

umbilical bleeding non-significantly associated with prematurity. After adjustment, the 

odds ratio became statistically significant (adjusted OR=1.94, 95% C l 1.12-3.36), 

reflecting 94% increased risk o f  umbilical bleeding significantly associated with 

prematurity for deceased infants.
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When analysis was done for combined bleeding symptoms, the adjusted odds o f  

either nasal bleeding or bulging fontanel associated with premature at birth relative to 

mature at birth was 5.84 (95% Cl 1.26-26.94) in the first day o f  life, reflecting 5.84 times 

increased risk o f  any nasal bleeding or bulging fontanel significantly associated with 

prematurity for deceased infants (Table 9.2B). The adjusted odds o f  either nasal 

bleeding, bruising or umbilical bleeding if  premature at birth versus if  mature at birth was 

2.41 (95% C l 1.09-5.30) in the first day o f  Hfe, reflecting 2,41 times increased risk o f  

either nasal bleeding, bruising or umbilical bleeding significantly associated with 

prematurity. The adjusted odds o f  any bleeding associated with prematurity at birth 

relative to maturity at birth was 2.19 (95% Cl 1.07-4.54) in the first day o f  life, reflecting 

2.19 tim es increased risk o f  any bleeding significantly associated with prematurity. 

Similar analysis with any bleeding for 2 to 7 days o f  age showed, prematurity was 

significantly associated with 63% higher risk o f  any bleeding (adjusted OR =1.63, 95% 

C l 1.08-2.44) among deceased infants (Table 9.2B).

9.3 Association between Numbers o f  Siblings and Bleeding Status among 
Cohorts o f Surviving and Deceased Infants

The relationship between number o f  sibhngs and risk o f  individual and combined

bleeding symptoms were examined separately among cohorts o f  both surviving and

deceased infants as a means o f  assessing the consistency in association and controlling for

potential biases and confounders. The crude and adjusted odd ratios with 95% Cl were

calculated to assess the association between number o f  siblings at birth and onset o f

bleeding at each sequential age for both surviving (Table 9.3A ) and deceased infants

(Table 9.3B ) separately.
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For assessing the independent effect o f  number o f  siblings on bleeding symptoms 

the odds ratios o f  number o f  siblings were adjusted by logistic regressions for gender, 

maturity at birth, colostrum feeding, exclusive breastfeeding, morbidities, maternal age, 

maternal parity, obstructed delivery and religion. The crude odds o f  fresh intestinal 

bleeding associated with twins relative to singletons was 6.18 (95% Cl 2.41-13,30) at 3 

months to 6 months o f  age, reflecting 6,18 times increased risk o f  fresh intestinal bleeding 

significantly associated with twins. The adjusted odds o f  fresh intestinal bleeding for 

twins relative to singletons was 4.66 (95% Cl 2 .03-10.68) at 3 months to 6 months o f  age, 

reflecting 4.66 times increased risk o f  fresh intestinal bleeding significantly associated 

with twins among surviving infants (Table 9,3A).

W hen analysis for combination o f  bleeding symptoms was done, the crude odds 

for either nasal bleeding or bulging fontanel for twins relative to singletons was 2.53 

(95%) C l 0,34-19.02) in the 1̂ ' day o f  life, the crude odds ratios for similar bleeding for 2 

to 7 days was 2.91 (95%CI 0.38-22.33), for 8days to 3 months the odds ratio was 1,06 

(95%) C l 0.14-7.79) and for 3 months to 6 months the odds ratio was 1.58 (95%) Cl 0,49- 

5.03), all reflecting a direction o f  increased risk o f  either nasa! bleeding or bulging 

fontanel non-significantly associated with twins among surviving infants (Table 9.3A). 

The crude odds o f  any bleeding associated with twins relative to the odds o f  any bleeding 

i f  singleton was 2.42 (95% C l 1,26-4.25) at 3 months to 6 months o f  age, reflecting 2,19  

tim es increased risk o f  any bleeding associated with twins babies.
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The adjusted odds o f  any bleeding for twins versus i f  singleton was 2.19 (95% Cl 

1.23-3.92) at 3 months to 6 months o f  age, reflecting 2.19 times increased risk o f  any 

bleeding significantly associated with twins babies among surviving infants (Table 9.3A). 

Similar analysis was conducted for the cohort o f  deceased infants. The crude odds o f  nasal 

bleeding for twins relative to singletons was 1 .94(95% C I 1.03-3.43) in the 1®'day o f  life, 

reflecting 94% increased o f  risk o f  nasal bleeding significantly associated with twins. 

W hen the odds ratio was adjusted, the association became non-significant (adjusted 

OR=4.41, 95% Cl 0.88-21.97), Similarly, crude analysis showed twins to be significantly 

associated with bruising in the first day o f  life (crude OR=2.08, 95%CI 1.02-3.94) but 

when the odds ratio was adjusted, the association became non-significant (adjusted 

OR=2.31, 95% C l 0.23-22.82) for deceased infants (Table 9.3B). The crude odds o f  

either nasal bleeding or bruising associated with twins relative to i f  singleton was 1.97 

(95% C l 1.23-3.09) in the 1*‘ day o f  life, reflecting 97% increased risk o f  any nasal 

bleeding or bruising significantly associated with twins. W hen the odds ratio was 

adjusted, the association became non-significant (adjusted OR=3.92, 95% Cl 0.56-27.56). 

Similarly, crude analysis showed twins to be significantly associated with either nasal 

bleeding, bruising or umbilical bleeding in the first day o f  life (crude O R =l,62, 95%CI 

1.09-2,36) but when the odds ratio was adjusted, the association became non-significant 

(adjusted O R=0.61, 95% C l 0.13-2,76) for deceased infants (Table 9,3B)
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9.4 Association between Birth Weights and Bleeding Status among Cohort of 
Surviving and Deceased Infants

The crude and adjusted odd ratios with 95% C l were calculated to assess the

association between birth weights and onset o f  bleeding at each sequential age for both 

surviving (Table 9.4A ) and deceased infants (Table 9.4B) separately. For assessing the 

independent effect o f  birth weights on bleeding symptoms, the odds ratios o f  birth weights 

were adjusted by  logistic regressions for gender, maturity at birth, colostrum feeding, 

exclusive breastfeeding, morbidities, maternal age, maternal parity, obstructed delivery 

and religion. A s the infant trial started mid w ay o f  maternal trial, birth weights for all 

babies were not measured as the infants’ trial had only that arrangement. Birth weights o f  

-1 4 ,0 0 0  infants were measured and for those babies who were measured within 48 hours 

o f  births were used for this analysis and low  birth weight was considered as <2.5kg and 

normal birth weights as >=2.5 kg.

The adjusted odds o f  umbihcal bleeding associated with low birth weights relative 

to the odds o f  umbilical bleeding i f  normal birth weights, was 0.72(95%  Cl 0.53-0.97) at

2 days to 7 days o f  age, reflecting an 18% risk reduction o f  umbilical bleeding 

significantly associated low  birth weights (Table 9.4A). Similarly the adjusted odds o f  

either nasal bleeding, bruising or umbilical bleeding for low  birth weights relative to 

normal birth weights was 0.73(95%  C l 0.54-0.99) at 2 days to 7 days o f  age, again 

reflecting a 17% risk reduction o f  such combination o f  bleeding significantly associated 

low  birth weights (Table 9.4A).
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Similar analysis was done for the cohort o f  deceased infants. The crude odds o f  

any bleeding for low  birth weights versus i f  normal birth weights was 1.25(95% Cl 0.33- 

4.79) at 2 days to 7 days o f  age and 1.68 (95% C l 0.49-5.69) at 8 days to 3 month o f  age, 

reflecting 25-68%  increased risk associated with low  birth weights for deceased infants, 

but the neither o f  the 95% Cl were statistically significant. (Table 9.4B).

9.5 Association between Maternal Parity and Bleeding Status among Cohort of 
Surviving and Deceased Infants

The relationship between maternal parity and risk o f  individual and combined

bleeding symptoms were examined separately among both cohorts o f  the surviving and

deceased infants as a means o f  assessing the consistency in association and controlling for

potential biases and confounders. Crude and adjusted odd ratios with 95% Cl were

calculated to assess the association between maternal parity and onset o f  bleeding at each

sequential age for both cohorts o f  surviving (Table 9.5A ) and deceased (Table 9.5B)

infants separately. For assessing the independent effect o f  maternal parity on bleeding

symptoms, the odds ratios o f  maternal parity were adjusted by logistic regression for

gender, maturity at birth, number o f  siblings, colostrum feeding, exclusive breastfeeding,

morbidities, maternal age, obstructed delivery and religion.

The crude odds o f  umbilical bleeding among babies i f  their mothers were

multipara relative to among babies i f  mothers were nullipara was 1.98 (95% Cl 1.29-3.12)

in the first day o f  life, reflecting 98% higher risk o f  umbilical bleeding among babies

significantly associated with maternal multiparity.
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The adjusted odds o f  umbilical bleeding among babies i f  mothers were multipara 

versus i f  mothers were nullipara was 2.32 (95% C l 1.40-3.82) in the first day o f  life, 

reflecting 2.32 times higher risk o f  umbilical bleeding among babies significantly 

associated with maternal multiparity for surviving infants (Table 9.5A). Similar adjusted 

analysis with umbilical bleeding for 2 days to 7 days o f  age showed, maternal muhiparity 

was significantly associated with 84% higher risk o f  umbilical bleeding (adjusted 0 R =  

1.84, 95% C l 1.42-2.38). The pattern was similar for 8 days to 3 months o f  age, maternal 

multiparity was significantly associated with 85% higher risk o f  umbilical bleeding 

(adjusted OR =1.85, 95% Cl 1.38-2.49).

When analysis was done for the combination o f  bleeding symptoms, the adjusted 

odds o f  either nasal bleeding, bruising or umbilical bleeding among babies if  mothers 

were multipara versus among babies i f  mothers were nullipara was 2 .14 (95% Cl 1.40-

3.82) in the first day o f  life, reflecting 2.14 times higher risk o f  such combination o f  

bleeding among babies significantly associated with maternal multiparity. Similar 

adjusted analysis with nasal bleeding, bruising or umbihcal bleeding for 2 to 7 days age 

showed, maternal multiparity was significantly associated with 89% higher risk o f  any 

nasal bleeding or bruising or umbihcal bleeding (adjusted OR =1.89, 95% Cl 1.46-2.45). 

Similar adjusted analysis with either nasal bleeding, bruising or umbilical bleeding for 8 

days to 3 months o f  age showed, maternal multiparity w as significantly associated with 

63%i higher risk o f  any nasal bleeding or bruising or umbilical bleeding (adjusted 0 R =  

1.63, 95% C l 1.24-2.15).
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The adjusted odds o f  any bleeding among babies associated with i f  mothers were 

multipara relative to babies i f  mothers were nullipara was 1.55 (95% Cl 1.03-2.31) in the 

first day o f  Hfe, reflecting 55% higher risk o f  any bleeding among babies significantly 

associated with maternal multiparity. Similar adjusted analysis with any bleeding for 

2days to 7 days age showed, maternal multiparity was significantly associated with 76% 

higher risk o f  any bleeding (adjusted 0 R =  1.76, 95% Cl 1.38-2.24). The pattern was 

similar for 8 days to 3 months o f  age, maternal multiparity w as significantly associated 

with 30% higher risk o f  any bleeding (adjusted 0 R =  1.64, 95%CI 1.04-1.63) for 

surviving infants (Table 9.5A).

Similar analysis for the cohort o f  deceased infants was conducted. The adjusted 

odds o f  umbilical bleeding among babies associated with i f  mothers were multipara 

relative to babies i f  mothers were nullipara was 3.23 (95% Cl 1.07-9.73) in the first day 

o f  life, reflecting 3.23 tim es higher risk o f  umbilical bleeding significantly associated 

with maternal multiparity for deceased infants (Table 9.5B).

When analysis for combination o f  bleeding symptoms was done, the crude odds o f  

either nasal bleeding or bruising among babies i f  mothers were multipara versus babies if  

mothers were nullipara was 1.67 (95% Cl 1.08-2.61) in the first day o f  Hfe, reflecting 

67% higher risk o f  either nasal bleeding, bruising significantly associated with maternal 

multiparity for deceased infants, but when the odds ratio was adjusted the association 

became statistically non-significant (adjusted O R=0.92, 95%CI 0.36-2.35).
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The adjusted odds o f  either nasal bleeding, bruising or umbilical bleeding among 

babies associated if  mothers were multipara relative to babies i f  mothers were nullipara 

was 3.08 (95% C l 1.14-8.32) in the first day o f  life, reflecting 3.08 times higher risk o f  

umbilical bleeding significantly associated with maternal multiparity. The crude odds o f  

either nasal bleeding, bruising or umbilical bleeding among babies if  mothers were 

multipara versus babies i f  mothers were nullipara was 1.44 (95% C l 1.05-1.98) at 2 days 

to 7 days o f  age, reflecting 44% higher risk o f  either nasal bleeding, bruising or umbihcal 

bleeding associated with matemal multiparity for deceased infants (Table 9.5B), but when 

the odds ratio was adjusted the association became statistically non-significant (crude 

OR=1.03, 95% Cl 0.58-1.85).

9.6 Association between Obstructed Delivery and Bleeding Status among 
Cohorts o f Surviving and Deceased Infants

The relationship between obstructed delivery and risk o f  individual and combined

bleeding symptoms were also examined separately among cohorts o f  both surviving and

deceased infants as a means o f  assessing the consistency in association and controlling for

potential biases and confounders. Mothers were asked at the 3 months post-partum

interviews whether they had obstructed labor for the index babies. Crude and adjusted

odd ratios with 95% Cl were calculated to assess the association between obstructed

delivery and onset o f  bleeding at each sequential age for both surviving (Table 9.6A) and

deceased (Table 9.6B ) infants separately.
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For assessing the independent effect o f  obstructed delivery on bleeding symptoms 

the odds ratios o f  obstructed delivery were adjusted by logistic regression for gender, 

maturity at birth, number o f  siblings, colostrum feeding, exclusive breastfeeding, 

morbidities, maternal age, maternal parity and religion.

W hen analysis for the cohort o f  surviving infants was done, the adjusted odds o f  

umbilical bleeding i f  babies had obstructed delivery relative to i f  babies did not have 

obstructed delivery was 1.73 (95% C l 1.12-2.67) in the first day o f  life, reflecting 73% 

higher risk o f  umbilical bleeding significantly associated with obstructed delivery for 

surviving infants (Table 9.6A). Similar adjusted analysis w ith umbihcal bleeding for 8 

days to 3 months o f  age showed, obstructed dehvery w as significantly associated with 

41% higher risk o f  umbilical bleeding (adjusted=OR 1.41, 95% Cl 1.07- 1.84). Similarly 

obstructed labor (adjusted OR=4,45, 95% C l 1.17-16.96) found to be significantly 

associated with 4.45 times higher risk in the first day o f  life for surviving infants.

Similar analysis was conducted for combination o f  bleeding symptoms. The 

adjusted odds o f  either nasal bleeding or bulging fontanel i f  babies had obstructed 

delivery versus i f  babies did not have obstructed dehvery was 2.65 (95% Cl 1.38-5.09) in 

the first day o f  hfe, reflecting 2.65 times increased risk o f  either nasal bleeding or bulging 

fontanel significantly associated with obstructed delivery (Table 9.6A).
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Adjusted analysis with either nasal bleeding, bruising or umbilical bleeding in the 

first day o f  life showed that obstructed delivery was significantly associated with 59% 

higher risk o f  such combination o f  bleeding (adjusted OR 1.59, 95% Cl 1.02-2.42). 

Similarly, for any bleeding in the first day o f  life obstructed delivery was significantly 

associated with 66% higher risk o f  bleeding (adjusted OR= 1.66, 95% Cl 1.16-2.39).

When similar analysis was conducted for the cohort o f  the deceased infants, the 

crude odds o f  any nasal bleeding i f  babies had obstructed delivery relative to i f  babies did 

not have obstructed delivery was 1.59 (95% Cl 0.87-2.77) in the first day o f  life, 

reflecting nasal bleeding was not significantly associated with obstructed delivery, but 

when the odds ratio was adjusted, obstructed delivery was significantly associated with 

13.40 times increased risk o f  nasal bleeding for deceased infants (adjusted 0 R =  13.40, 

95% C l 3 .04-59.13) in the first day o f  life (Table 9.6B).

When analysis was done to measure the association between obstructed dehvery 

and combination o f  bleeding symptoms o f  the cohorts o f  the deceased infants, the 

adjusted odds o f  either nasal bleeding or bruising associated with i f  babies had obstructed 

delivery relative to i f  babies did not have obstructed delivery w as 13.74 (95% Cl 3.02- 

62.39) in the first day o f  life, reflecting 13.74 times increased risk any nasal bleeding or 

bruising significantly associated with obstructed delivery. The adjusted odds o f  either 

nasal bleeding or bulging fontanel i f  babies had obstructed delivery versus if  babies did 

not have obstructed delivery was 4.23 (95% Cl 1.28-13.93) in the first day o f  life, 

reflecting 4.23 times increased risk any nasal bleeding or bulging fontanel significantly 

associated with obstructed delivery.
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Similar analysis with either nasal bleeding, bruising or umbihcal bleeding in the 

first day o f  Ufe showed, obstructed delivery was significantly associated with 3.12 times 

higher risk o f  such combination o f  bleeding (adjusted 0 R =  3.12, 95% Cl 1.35-7.17). 

Similar analysis with any bleeding in the first day o f  life showed, obstructed delivery was 

significantly associated with 2.76 times higher risk o f  any bleeding (adjusted OR =2.76, 

95% C l 1.27-6.02 for deceased infants (Table 9.6B).

9.7 Association between Religion and Bleeding Status among Cohorts of 
Surviving and Deceased Infants

The relationship between religion and risk o f  individual and combined bleeding 

symptoms were similarly examined separately among both the cohorts o f  surviving and 

deceased infants as a means o f  assessing the consistency in association and controlling for 

potential biases and confounders. Crude and adjusted odd ratios with 95% Cl were 

calculated to assess the association between religion and onset o f  bleeding at each 

sequential age for both surviving (Table 9.7A ) and deceased (Table 9.7B) infants 

separately. For assessing the independent effect o f  rehgion on bleeding symptoms the 

odds ratios o f  religion were adjusted by logistic regression for gender, maturity at birth, 

number o f  sibhngs, colostrum feeding, exclusive breastfeeding, morbidities, maternal age, 

parity and obstructed delivery.

W hen analysis for cohort o f  surviving infants was done, the adjusted odds o f  

bruising i f  bom  in Hindu families relative to i f  bom  in M uslim families was 4.91(95%  Cl 

1.52-15.86) in the first day o f  life, reflecting 4.91 tim es higher risk o f  bmising 

significantly associated with babies being bom  in M uslim families for surviving infants 

(Table 9.7A). Similar analysis for combination o f  bleeding symptoms was done.
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The adjusted odds o f  either nasal bleeding, bruising i f  babies bom  in Hindu 

families versus i f  babies bom in Muslim families was 4.17 (95% C l 1.32-13.13) in the 

first day o f  life, indicating a 4,17 times increased risk o f  either nasal bleeding or bruising 

significantly associated with babies being bom  in M uslim families.

Similar analysis with nasal bleeding, bruising or umbilical bleeding in the first day 

o f  life showed, babies being bom in M uslim fam ilies was significantly associated with 

78% higher risk o f  such combination o f  bleeding (OR 1.78, 95% Cl 1.06-2.99) for 

surviving infants.

When analysis for the cohort o f  deceased infants was done, the adjusted odds o f  

nasal bleeding i f  babies bom  in Hindu famiUes relative to i f  babies bom  in Muslim  

families was 2.32 (95% Cl 0.76-7.09) at 2 days to 7 days o f  age, reflecting 2.32 times risk 

o f  nasal bleeding non-significantly associated with babies bom  in Mushm families. The 

adjusted odds o f  umbilical bleeding i f  babies bom  in Hindu families versus i f  babies bom  

in M uslim  families was 1,13 (95% Cl 0.47-2.71) at 2days to 7 days o f  age, indicating a 

13% increased risk o f  umbihcal bleeding non-significantly associated with babies bom  in 

M uslim  families. Similar analysis with at 8 days to 3 months o f  life showed, babies bom  

in MusHm families had 83% non-significant higher risk o f  having umbilical bleeding 

(adjusted OR =1.83, 95% C l 0.61-5,48) for deceased infants (Table 9.7B),
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When analysis was done for combination o f  bleeding symptoms, the adjusted odds 

o f  either nasal bleeding or bulging fontanel i f  babies bom  in Hindu families relative to if  

babies bom  in M ushm families was 2.78 (95% Cl 1.16-6.59) in the first day o f  life, 

reflecting 2.78 times increased risk o f  either nasal bleeding or bulging fontanel 

significantly associated with babies bom  in M uslim  families for deceased infants (Table 

9.7B).

9.8 Association between Cough and Bleeding Status among Cohort o f  Surviving 
and Deceased Infants

The relationship between cough and risk o f  individual and combined bleeding

symptoms were examined separately among both the cohorts o f  surviving and deceased

infants as a means o f  assessing the consistency in association and controlling for potential

biases and confounders. Mothers were asked whether their surviving infants suffered

from cough/cold in last 3 months during the 6 months follow  up interviews. On the other

hand, mothers were asked whether their deceased infants had cough/cold in the 7days o f

deaths during the verbal autopsies. Crude and adjusted odd ratios with 95% Cl were

calculated to assess the association between cough and onset o f  bleeding at each

sequential age for both surviving (Table 9.8A ) and deceased (Table 9.8B) infants

separately. For assessing the independent effect o f  cough on bleeding symptoms the odds

ratios o f  cough were adjusted by logistic regression for gender, maturity at birth, number

o f  siblings, colostrum feeding, exclusive breastfeeding, other morbidities, matemal age,

maternal parity, obstructed delivery and religion.
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When analysis was done for the cohort o f  surviving infants, the adjusted odds o f  

umbilical bleeding i f  babies had cough in last 3 months relative to the odds o f  umbilical 

bleeding i f  they did not have cough was 2.75 (95% Cl 1.27-5.98) in the first day o f  life, 

indicating a 2.75 times higlier risk o f  umbiUcal bleeding significantly associated with 

cough in last 3 months for surviving infants (Table 9.8A), The crude odds o f  umbilical 

bleeding ifb ab ies had cough in last 3 months versus i f  they did not have cough was 1.44 

(95% C l 1.06-2.00) at 2 days to 7 days o f  age, reflecting 44% higher risk o f  umbilical 

bleeding significantly associated with cough in last 3 months. But when the odds ratio 

was adjusted, the association became statistically non-significant (adjusted OR=1.34, 

95% C l 0.98-1.85).

Similar adjusted analysis with umbilical bleeding for 8 days to 3 months o f  age 

showed, cough in last 3 months was significantly associated with 2.18 times higher risk o f  

umbilical bleeding (adjusted OR =2.18, 95% C l 1.40- 3.39). Similar analysis with fresh 

intestinal bleeding for 2 days to 7 days o f  age showed, cough was significantly associated 

with 68% lower risk o f  fresh bleeding ( adjusted 0 R =  0.32, 95% Cl 0.14- 0.75). Similar 

analysis was done for combined bleeding symptoms with cough in the last 3 months for 

surviving infants (Table 9.8A). The adjusted odds o f  either nasal bleeding or bulging 

fontanel associated witli i f  babies had cough in last 3 months relative to i f  they did not 

have cough was 1.72 (95% C l 1.01-2.95) at 3 months to 6 months o f  age, reflecting a 

72% higher risk o f  either nasal bleeding or bulging fontanel associated with cough in last

3 months.
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The adjusted odds o f  nasal bleeding, bruising or umbilical bleeding associated 

with i f  babies had cough in last 3 months relative to i f  they did not have cough was 1.38 

(95% Cl 1.01-1.89) for 2 days to 7 days o f  age indicating a 38% higher risk o f  either 

nasal bleeding, bruising or umbilical bleeding significantly associated with cough in the 

past 3 months. Same pattern persisted for 3 months to 6 months o f  age, cough being 

significantly associated with 97% higher risk o f  nasal bleeding, bruising or umbihcal 

bleeding (adjusted 0 R =  1,97, 95% Cl 1.32-2.94). Similar direction o f  increased risk 

persisted for any bleeding (adjusted 0 R =  1.83, 95% C l 1.06-3.15) in the first day o f  hfe 

and for 8 days to 3 months o f  age (adjusted OR= 1.58, 95% C l 1.16-2.15).

When analyzed for the cohort o f  deceased infants, the crude odds o f  nasal 

bleeding found to be i f  babies had cough within 7 days o f  death relative to i f  they did not 

have cough was 0.40 (95% C l 0.19-0.79) at 2 days to 7 days o f  age, reflecting a 60% 

lower risk o f  nasal bleeding significantly associated with cough within 7 days o f  death. 

But, when the odds ratio was adjusted, the association became non-significant (adjusted 

OR=0.68, 95% Cl 0.27-1.67) for deceased infants (Table 9.8 B). The crude odds o f  fresh 

intestinal bleeding i f  babies had cough within 7 days o f  death versus i f  they did not have 

cough w as 3,16 (95% Cl 1.23-9.57) at 3 months to 6 months o f  age, reflecting a 3.16  

times higher risk o f  fresh intestinal bleeding significantly associated with cough in 7 days 

o f  death. W hen the odds ratio was adjusted, the association became non-significant 

(adjusted OR=2,72, 95% Cl 0,90-8.18) for deceased infants.
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For combination o f  bleeding symptoms, the crude odds o f  either nasal bleeding, 

bruising or umbilical bleeding i f  babies had cough in 7 days o f  deaths relative to i f  they 

did not have cough was 0.59 (95% Cl 0.39-0.88) at 2 days to 7 days o f  age, reflecting a 

41% significant lower risk o f  either nasal bleeding, bruising or umbihcal bleeding 

associated with cough in 7 days o f  deaths for deceased infants. But when the odds ratio 

was adjusted the association became non-significant (adjusted OR=0.64, 95%> Cl 0.39- 

1.05).

9.9 Association between High Fever and Bleeding Status among Cohort of 
Surviving Infants

The relationship between high fever and risk o f  individual and combined bleeding 

symptoms were examined among cohort o f  surviving infants as a means o f  assessing the 

consistency in association and controlling for potential biases and confounders. Mothers 

were asked whether their surviving infants suffered from high fever in last 3 months 

during the 6 months follow up interviews. Crude and adjusted odd ratios with 95%i Cl 

were calculated to assess the association between high fever and onset o f  bleeding at each 

sequential age for surviving infants (Table 9.9). For assessing the independent effect o f  

high fever on bleeding symptoms, the odds ratios o f  high fever were adjusted by logistic 

regression for gender, maturity, number o f  siblings, colostrum feeding, exclusive 

breastfeeding, other morbidities, maternal age, maternal parity, obstructed delivery and 

rehgion.
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The adjusted odds o f  fresh intestinal bleeding i f  babies had high fever in the past 

3 months relative to i f  they did not have high fever was 1.55 (95% C l 1.02-2.26) at 8 

days to 3 months o f  life, indicating a 55% higher risk o f  fresh intestinal bleeding 

associated with high fever in last 3 months. Similar analysis with fresh intestinal bleeding 

for 3 months to 6 months o f  age showing high fever in the last 3 months was significantly 

associated with 30% higher risk o f  fresh intestinal bleeding (adjusted 0 R =  1.30, 95% Cl

1.03-1.64).

For combination o f  bleeding at 8 days to 3 months, high fever in last 3 months 

(adjusted O R=1.84, 95% Cl 1.11-3.02) was significantly associated with a 84% higher 

risk o f  either nasal bleeding or bulging fontanel. Similar pattern existed for 3 months to 6 

months o f  age (adjusted 0 R =  2.19, 95% Cl 1.59-3.00), Similarly high fever in last 3 

months was significantly associated with (adjusted O R1.27, 95% Cl 1.06-1.52) 27% 

higher risk o f  any bleeding at 8 days to 3 months. For 3 months to 6 months o f  age also, 

it was significantly associated with a 44% higher risk o f  any bleeding (adjusted 0 R =  

1.44, 95% C I 1.22-1.69).

9.10 Association between Breathing Difficulties and Bleeding Status among 
Cohort o f Deceased Infants

The relationship between breathing difficulties and risk o f  individual and

combined bleeding symptoms were examined among the cohort o f  deceased infants as a

means o f  assessing the consistency in association and controlling for potential biases and

confounders. Mothers were asked during the verbal autopsies whether their deceased

infants had breathing difficulties in the preceding 7 days prior to death.
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Crude and adjusted odd ratios with 95% C l were calculated to assess the 

association between breathing difficulties and onset o f  bleeding at each sequential age 

(Table 9.10) for deceased infants. For assessing the independent effect o f  breathing 

difficulties on bleeding symptoms, the odds ratios o f  breathing difficulties were adjusted 

by logistic regression for gender, maturity at birth, number o f  siblings, colostrum  

feeding, exclusive breastfeeding, other morbidities, maternal age, maternal parity, 

obstructed delivery and rehgion.

When analyzed, the association between breathing difficulties in the preceding 7 

days prior to death with bleeding symptoms for deceased infants, the adjusted odds o f  

umbilical bleeding was found to be associated with i f  babies having breathing difficulties 

in 7 days prior to death. Comparing with infants not having breathing difficulties, the 

odds was 4.93 (95% C l 1.55-15.69) in the first day o f  life, indicating a 4.93 times higher 

risk o f  umbilical bleeding significantly associated with breathing difficulties in 7 days o f  

deaths o f  deceased infants.

The adjusted odds o f  either nasal bleeding, bruising or umbilical bleeding if  

babies had breathing difficulties within 7 days o f  death versus i f  did not have breathing 

difficuhies was 3.86 (95% Cl 1.44-10.36) in the first day o f  life, reflecting 3.86 times 

higher risk o f  either nasal bleeding, bruising or umbiHcal bleeding being significantly 

associated with breatliing difficulties within 7 days o f  deaths (Table 9.10). Similar 

analysis with any bleeding showed breathing difficulties in last 7 days o f  deaths being  

significantly associated with 3.18 times higher risk o f  any bleeding in the first day o f  hfe 

o f  deceased infants (adjusted OR=3.18, 95% C l 1,32-7.65).
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9.11 Association between Diarrhoea and Bleeding Status among Cohorts of 
Surviving and Deceased Infants

The relationship between diarrhoea and risk, o f  individual and combined bleeding

symptoms were examined separately among both the cohorts o f  surviving and deceased 

infants as a means o f  assessing the consistency in association and controlling for 

potential biases and confounders. Mothers were asked whether their surviving infants 

suffered from diarrhoea in the last 3 months during the 6-month follow  up interviews. On 

the other hand, mothers were asked whether their deceased infants suffered from 

diarrhoea in the 7 days o f  deaths during the verbal autopsies. Crude and adjusted odd 

ratios with 95% Cl were calculated to assess the association between diarrhoea and onset 

o f  bleeding at each sequential age for both cohorts o f  surviving (Table 9.11 A) and 

deceased (Table 9.11B) infants separately. For assessing the independent effect o f  

diarrhoea on bleeding symptoms the odds ratios for diarrhoea were adjusted by logistic 

regression for gender, maturity at birth, number o f  siblings, colostrum feeding, exclusive 

breastfeeding, other morbidities, maternal age, maternal parity, obstructed delivery and 

religion.

When analyzed for cohort o f  surviving infants, the adjusted odds o f  bruising for 

babies who had diarrhoea in the last 3 months relative to who did not have diarrhoea was 

3.06 (95% C l 1.53-6.12) at 8 days to 3 months o f  age, indicating a 3.06 times higher risk 

o f  bruising found to be significantly associated with diarrhoea in last 3 months for 

surviving infants (Table 9.11 A).
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The adjusted odds o f  umbilical bleeding associated i f  babies had diarrhoea in last 

3 months versus i f  they did not have diarrhoea was 1,43 (95% Cl 1.15-1.79) at 2 days to

7 days o f  age, reflecting a 43% higher risk o f  umbihcal bleeding being significantly 

associated with diarrhoea in last 3 months. Similar analysis with umbiHcal bleeding for 8 

days to 3 months o f  age showed, diarrhoea in last 3 months was significantly associated 

with a 57% higher risk o f  umbilical bleeding (adjusted 0 R =  1.57, 95% Cl 1.23- 2.00), 

For combination o f  bleeding symptoms, the adjusted odds o f  either nasal bleeding or 

bruising i f  babies had diarrhoea in last 3 months relative to i f  they did not have diarrhoea 

was 2.79 (95% Cl 1.58-4.93) at 8 days to 3 months o f  age, reflecting a 2.79 times higher 

risk o f  either nasal bleeding or bruising associated with diarrhoea in last 3 months for 

surviving infants (Table 9.11 A).

Similar pattern o f  increased risk was found for either nasal bleeding or bulging 

fontanel (adjusted 0 R =  2.48 (95% Cl 1.17-5.22) at 2 days to 7 days and for 3 months to 

6 months o f  age (adjusted 0 R =  2.38, 95% C l 1.54-3.68) for diarrhoea in surviving 

infants.

The adjusted odds o f  either nasal bleeding, bruising or umbilical bleeding if  

babies had diarrhoea in last 3 months relative to i f  they did not have diarrhoea was 1,41 

(95% C l 1.13-1.77) at 2 days to 7 days o f  age, indicating a 41% higher risk o f  nasal 

bleeding, bruising or umbihcal bleeding associated with diarrhoea in last 3 months. 

Similar analysis with nasal bleeding, bruising or umbilical bleeding up to 3 months o f  

age showed, diarrhoea in last 3 months was significantly associated with 41-66% higher 

risk o f  bleeding.
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Similar pattern o f  increased risk significantly associated with diarrhoea was 

found for any bleeding (adjusted OR=1.48, 95% C l 1.19-1.83) at 2 days to 7 days, for 8 

days to 3 months (adjusted 0 R =  1.57, 95% Cl 1.29-1.89) and for 3 months to 6 months 

o f  age (adjusted 0 R =  1.26, 95% Cl 1.07-1.49) for diarrhoea in surviving infants.

When similar analysis for the cohort o f  deceased infants was conducted, the 

adjusted odds o f  nasal bleeding for babies i f  they had diarrhoea in 7 days relative to if  

they did not have diarrhoea was 14.19 (95% C l 1.20-167.73) at 3 months to 6 months o f  

age, indicating a 14.19 times higher risk o f  nasal bleeding found to be significantly 

associated with diarrhoea in 7 days o f  deaths for deceased infants (Table 9.11B). The 

adjusted odds o f  fresh intestinal bleeding i f  babies had diarrhoea in 7 days versus i f  they 

did not have diarrhoea was 6.37 (95% Cl 1.01-40.25) at 3 months to 6 months o f  age, 

reflecting a 6.37 times higher risk o f  fresh intestinal bleeding being significantly 

associated with diarrhoea in 7 days o f  deaths.

When analyzed for combination o f  bleeding symptoms, diarrhoea being found to 

be significantly associated with any nasal bleeding or bulging fontanel (adjusted OR6.82, 

95% C l 1.89-24.48) at 3 months to 6 months o f  age. Similar analysis with any bleeding 

for 3 months to 6 months o f  age showed, diarrhoea within 7 days o f  death was 

significantly associated with 4.45 times higher risk o f  any bleeding (adjusted 0 R =  4,45, 

95% Cl 1.70- 11.67) for deceased infants (Table 9,1 IB).
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9.12 Association between Dysentery and Bleeding Status among Cohorts o f 
Surviving and Deceased Infants

The relationship between dysentery and risk o f  individual and combined bleeding

symptoms were examined separately among both the cohorts o f  surviving and deceased 

infants as a means o f  assessing the consistency in association and controlling for 

potential biases and confounders. Mothers were asked whether their surviving infants 

suffered from dysentery in the last 3 months during the 6 months follow  up interviews. 

On the other hand, mothers were asked whether their deceased infants had dysentery in 

the 7days prior to their deaths during the verbal autopsies. Crude and adjusted odd ratios 

with 95% Cl were calculated to assess the association between dysentery and onset o f  

bleeding at each sequential age for both cohorts o f  surviving (Table 9.12A) and deceased 

(Table 9.12B) infants separately. For assessing the independent effect o f  dysentery on 

bleeding symptoms, the odds ratios o f  dysentery were adjusted by logistic regression for 

gender, maturity, number o f  siblings, colostrum feeding, exclusive breastfeeding, other 

morbidities, maternal age, maternal parity, obstructed delivery and religion.

For cohort o f  surviving infants, the adjusted odds o f  umbilical bleeding i f  babies 

had dysentery in the last 3 months relative to i f  babies did not have dysentery was 1,49 

(95% C l 1.12-2.01) at 2 days to 7 days o f  age, reflecting a 49% higher risk o f  umbihcal 

bleeding being significantly associated with dysentery in the past last 3 months. Similar 

analysis with umbilical bleeding for 8 days to 3 months o f  age showed, dysentery in last 

3 months was significantly associated with 47% higher risk o f  umbilical bleeding 

(adjusted OR= 1.47, 95% Cl 1.05- 2.04) among surviving infants (Table 9.12A).
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The adjusted odds o f  fresh intestinal bleeding for babies i f  had dysentery in last 3 

months versus i f  did not have dysentery was 38.76 (95% C l 17.21-87.26) at 2 day to 7 

days o f  age, indicating a 38.76 times significant higher risk o f  fresh intestinal bleeding 

associated with dysentery in last 3 months. Similar analysis with fresh intestinal 

bleeding for 8 days to 3 months and 3 months to 6 months o f  age showed, dysentery in 

last 3 months was significantly associated with 10.48 times (adjusted 0 R =  10.48, 95% 

Cl 7.36-14.92) and 695.85 times (adjusted 0 R =  695.85, 95% C l 399.75-1211.27) higher 

risks for surviving infants, respectively.

For combination o f  bleeding symptoms, the adjusted odds o f  either nasal 

bleeding or bulging fontanel if  babies had dysentery in last 3 months relative to i f  babies 

not having dysentery was 1.98 (95% Cl 1.38-2.85) at 3 months to 6 months o f  age, 

reflecting a 98% higher risk o f  either nasal bleeding or bulging fontanel significantly 

associated with dysentery in last 3 months for surviving infants (Table 9.12A). Similar 

association found for nasal bleeding, bruising or umbilical bleeding at 2 day to 7 days 

(adjusted OR=1.54, 95% Cl 1.15-2.01) at 2 days to 7 days o f  age and for 8 days to 3 

months (adjusted 0 R =  1.50, 95% Cl 1.10-2.04) w ith dysentery for surviving infants.

The adjusted odds o f  any bleeding for babies i f  having dysentery in last 3 

months relative to i f  they did not have dysentery was 1.58 (95% C l 1.20-2.08) at 2 days 

to 7 days o f  age, indicating a 58% higher risk o f  any bleeding significant associated 

with dysentery in last 3 months. Similar analysis with any bleeding for 8 days to 3 

months o f  age showed, dysentery was significantly associated with 2.49 times higher 

risk o f  any bleeding (adjusted OR=2.49, 95% Cl 2.01-3.09).
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Similar analysis with any bleeding for 3 months to 6 months o f  age showed, 

dysentery in last 3 months was found to be significantly associated with 24.87 times 

higher risk o f  any bleeding (adjusted 0 R =  24.87, 95% C l 21.52-28.73) for surviving 

infants. Similar pattern exited for any bleeding for 8 days to 3 months 178.02 (95% Cl

19.24-1647.39) and for 3 months to 6 months (adjusted 0 R =  126.39, 95% Cl 17.42-

917.02) for surviving infants.

The adjusted odds o f  either nasal bleeding or bruising for babies i f  having 

dysentery in 7 days o f  deaths relative to i f  they did not have dysentery was 8.78 {95%  Cl 

1.28-60.41) in the first day o f  life, reflecting a 8.78 times higher risk o f  any nasal 

bleeding or bruising being significantly associated with dysentery (Table 9.12B) in 7 

days o f  deaths o f  deceased infants. The adjusted odds o f  any bleeding i f  babies had 

dysentery in 7 days o f  deaths relative to i f  they did not have dysentery was 4.73 (95%) Cl 

2.34-9.55) at 8 days to 3 months o f  age, reflecting 4.73 tim es higher risk o f  any bleeding 

significantly associated with dysentery in 7 days o f  deaths. Similar analysis with any 

bleeding for 3 months 6 months o f  age showed, dysentery in 7 days o f  deaths was 

significantly associated with 14.71 times higher risk o f  any bleeding (adjusted 0 R =  

14.71, 95% C l 4.97- 43.47) for deceased infants.

158

Dhaka University Institutional Repository



9.13 Summary Findings o f  Chapter 9

In this chapter analyses were conducted to determine possible associations 

between different predictors and risk o f  individual and combined bleeding symptoms. 

Crude and adjusted odd ratios with 95% Cl were calculated to assess the association 

between different predictors and onset o f  bleeding at each sequential age (<24hours, 

2days to 7 days, 8 days to 3 months and 3 months to 6 months) for both cohorts o f  

surviving and deceased infants. Estimates o f  risks were adjusted for potential 

confounders.

W hen analyzed, the association between gender and bleeding status o f  infants, 

was found that male infants were significantly associated with increased risk o f  bleeding 

at 8 days to 3 months o f  age in the cohort o f  surviving infants and non-significantly 

associated with increased risk up to 3 months o f  age for the cohort o f  deceased infants.

To look at the effect o f  gestational age on infantile bleeding, premature babies 

were defined as bom  at gestational at age < 37 w eeks and mature babies as bom at 

gestational age >=37 weeks. It was found that prematurity was significantly associated 

with increased risk o f  bleeding in the first day o f  hfe for surviving cohort and for first 7 

days o f  Ufe for cohort o f  deceased infants. In the analysis, twins were found to be 

significantly associated with increased risk o f  bleeding at 3 months to 6 months o f  age 

among surviving cohort and no such significant associafion was found in the cohort o f  

deceased infants. Low birth weight was defined as <2.5 kg and normal birth weights as 

>=2.5 kg. Low birth weights were found to be significantly associated with reduction o f  

risk o f  bleeding at 2 days to 7 days o f  age among cohort o f  surviving infants.
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Breathing difficulties in the 7 days o f  deaths were found to be significantly 

associated with increased risk o f  bleeding in the first day o f  life for the cohort o f  

deceased infants.

Diarrhoea in the last 3 months was found to be significantly associated with 

increased risk o f  bleeding from 2 days to 6 months o f  age for cohort o f  surviving infants. 

Diarrhoea within 7 days o f  death was found to be significantly associated with increased 

risk o f  bleeding for 3 months to 6 months o f  age for the cohort o f  deceased infants. 

Dysentery in last 3 months was found to be significantly associated with increased risk o f  

bleeding up to 6 months o f  age for the surviving cohort. Dysentery within 7 days o f  

death was found to be significantly associated with increased risk o f  bleeding for 8 days 

to 6 months o f  age for cohort o f  deceased infants.
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Chapter 10. Maternal PIVKA-II Analysis

In this chapter, association between bleeding status o f  infants and maternal 

PIVKA-II levels in the 3rd trimester o f  pregnancy and 3 months post partum have been 

analyzed. PIVKA-II is a plasma protein and is released in absence o f  vitamin K and stands 

for “Protein Induced in Vitamin K Absence”. Higher levels o f  PIVKA-II reflect lower 

levels o f  vitamin K. The commonly reported cut-off for PIVKA-II for adult female is 2 

ng/ml^'’. In this analysis it was assumed that maternal 3^ trimester PIVKA-II levels would 

correspond to infants’ vitamin K levels at birth and maternal 3-month post partum PIVKA- 

II levels would correspond to how much vitamin K infants got through lactation. It was 

assumed that maternal plasma PIVKA-II concentration could be a proxy measure o f  

infants’ vitamin K status, and thus, could link to risk o f  infantile bleeding due to vitamin K 

deficiency. Based on this assumption the analysis was done to evaluate the relationship in 

the context o f  the JiVitA sub-study design.

Maternal blood samples were collected at 3̂ '' trimester o f  pregnancy and 3 months 

post partum visits to estimate maternal PIVKA-11 levels. Samples were taken from the sub­

study plasma specimens archives o f  mothers whose infants had bleeding symptoms within 

their 6 months o f  age. Using a 1:2 sampling ratio, for each sample o f  a mother whose 

infant had bleeding, two matched mothers’ samples whose infants did not have bleeding 

were drawn form the sample archives. Matching was done on gestational age at birth for 

infants.
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Maternal trimester plasma PIVKA-II levels were measured for 295 mothers. 

The S"’ trimester PIVKA-II values for two mothers were found to be very extreme and 

were excluded from the analysis. Among the rest 293 mothers, 103 were mothers o f  

infants who had bleeding and 190 were mothers o f  infants who did not have bleeding. 

Similarly, maternal plasma PIVKA-II levels at 3-month post partum were measured for 

295 mothers. Am ong these 295 mothers, 104 were mothers o f  infants who had any 

bleeding and 191 were mothers o f  Infants who did not have bleeding. In total, laboratory 

analyses o f  3"̂  trimester and 3-month postpartum PIVKA-II levels were measured for 295 

mothers (1.01%), among them 272 were mothers o f  surviving infants (1.03%) and rest 23 

were mothers o f  deceased infants (0.83%).

A s the number o f  individual bleeding symptoms was very small for different age o f  

onset intervals for which PIVKA-II samples were drawn, it w as not possible to evaluate 

the plasma protein concentration differences by individual bleeding symptoms but it was 

possible to evaluate differences for any bleeding symptoms.

For the same reason there was insufficient power to analyze PIVKA-II levels 

separately across cohorts o f  surviving and deceased infants. Maternal plasma protein 

concentrations were also assessed by their dietary intake during the 3"* trimester o f  

pregnancy and at 3 months postpartum periods, specifically their reported frequencies o f  

intake o f  dark green leafy vegetables (DGLV). Dietary intakes were also evaluated in this 

sub sample o f  mothers to look for any association between their DGLV consumption and 

their infants’ bleeding, irrespective o f  maternal plasma PIVKA-II levels.
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10 .1  M atern a l 3̂  ̂T r im ester  M e a n  P IV K A -II  L e v e ls  a n d  B le e d in g  S ta tu s o f  In fants  

When the means o f  matemal 3’̂'* trimester PIVKA-II levels among the infants who

had and who did not have bleeding were compared based on the age o f  onset o f  bleeding,

it was found that the mean matemal PIVKA-II levels for infants who had bleeding was

1.89 ng/ml (SD ±  0.96) for <24 hours onset, 1.87 ng/ml (SD ±  1.02) for 2-7 days o f  onset,

1.91 ng/ml (SD ±  1.91) for 8 days to 3 months onset, and 2.12 ng/ml (SD ±  0.62) for 3

months to 6 months o f  onset o f  age (Table 10.1). Corresponding means o f  matemal

PIVKA-II levels for ail mothers o f  infants who did not have bleeding was 2.05 ng/ml (SD

±  0.79) in the 3'̂ '̂  trimester o f  pregnancy. Matemal plasma PIVKA-II levels were not

statistically different among the groups o f  infants who had and did not have bleeding.

Table 10.1: Comparison between mean matemal 3"̂  ̂ trimester PIVKA-II 
levels and their infants’ bleeding status

Infants who bad Infants who did not
bleeding have bleeding

Trim ester P IV K A II ( in ng/m!) p-Value
<24 hours

Mean (iS G )

2-7 days 

M ean (±SD)

8d -3 mo 

M ean(±SD f t

3-6mo

M ean (:^ r:^ ,/‘'^^-* 

A t Any Age Interval

n=8

.  1.89(0.96) 

n=31 

 ̂ 1 .87(1 .02)  

n=30 

1.91(0.731, 

n=31 

2.-12 

n=103 

. : 1.9-7 (0.81)

n=190

I 0 ^ 9 X ^

n=19(T

n=190

p ^ { 0 .7 9 )

0.5849

0.2616

0.3582

0.6459

0.4084
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10.2 Maternal 3-month post partum Mean PIVKA-II Levels and Bleeding Status 
o f  Infants

When analyzed maternal 3-month post partum plasma PIVKA-II levels with 

bleeding status o f  infants, it was found that the means were 1.91 ng/ml (SD ±  0.34) for 

<24 hours onset, 2.03 ng/ml (SD ±  0.62) for 2-7 days o n se t , 2.03 ng/ml (SD ± 0 .6 1 )  for 8 

days to 3 months onset, and 2.10 ng/ml (SD ±  0.53) for 3 months to 6 months o f  age onset 

for infants who had bleeding problems. The corresponding overall mean maternal PIVKA- 

II level at 3 months postpartum was 1.98 ng/ml (SD  ±  0.55), which did not differ 

statistically between groups infants who had and did not have bleeding (Table 10,2).

Table 10.2: Comparison between mean maternal 3-month post partum

Infants who had 
bleeding

Infants who did not 
have bleeding

3-month post partum PIVKA II ( in ng/ml) p-Value

<24 hours n=8 n=191

Mean (±SD) 1.91(0.34) 1.98 (0.55) 0.7477

2-7 days n=3l n=191

Mean (±SD) 2.03 (0.62) 1.98 (0.55) 0.6629

8d-3mo n=31 n=191

M ean(±SD) 2.03 (0.61) 1 .98(0 .55) 0.6423

3-6 mo n=31 n=191

Mean (±SD) 2.10(0 .53) 1.98 (0.55) 0.2607

At Any Age 
Interval

n=l04 n = l9 l

Mean (±SD) 2.04 (0.57) 1.98 (0.55) 0.3382
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10.3 Maternal 3"^ Trimester PIVKA-Il Levels and Bleeding Status o f Infants

When bleeding status o f  infants were analyzed by  maternal 3'̂ '̂  trimester PIVKA-II

level, for 25% infants who had early bleeding compared to 44.2% o f  the infants who did

not have bleeding had their maternal PIVKA-II level more than 2ng/ml, but the difference

was not statistically significant (p=0,283). For bleeding symptoms occurring between 2-7

days, for about 26% infants who had bleeding had maternal PIVKA-II level above tlie cut

o ff  compared to 44.2% o f  infants did not have bleeding, the difference was statistically

significant (p=0.054).

Table 10.3: Distribution o f bleeding status o f  infants by their maternal 3'̂ '̂  
trimester PIVKA-II levels

Time of onset Infants who had bleeding lufants who did not have 
bleeding

<24 hours
PIVKA-II level n=8 % n=I90 %

<2ng/ml 6 75.0 106 55.8

> 2 n g /m r a: 25.0 * 84 44.2 ,0283'"

2-7 days

PIVKA level n=31 % a=190 %

<2ng/ml 23 74.2 106 55.8

>2ng/ml 8 25.8  ̂ ^ 84 44.2 ^ 0.054

8days-3months

PIVKA-II level n=30 % n=I90 %

<2ng/ml 19 63.3 106 55.8

. >2ng/ml  ̂ ^  S; U •f6.7 ^84 ,   ̂ 44.2 0.438

3mon-6months

PIVKA-II level n=31 % n=190 %

<2ng/ml 15 48.4 106 55.8

>2ng/ml 16 51.6 84 44.2 0.443
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When compared for bleeding symptoms occurred between 8days to 3 months o f  

age, similarly for 36.7% o f  infants who had bleeding and 44.2% infants who did not have 

bleeding had maternal PIVKA-II level above cut o f f  (p=0.438). Higher percentage o f  

infants who had bleeding (51.6%) compared to infants who did not have bleeding were 

found to have maternal PIVKA-II above the cut o f f  level, although this difference was not 

statistically significant (p=0,443)

10.4 Maternal 3-month post partum PIVKA-II Levels and Bleeding Status of 
Infants

When bleeding status o f  infants were analyzed by maternal 3-month post partum 

PIVKA-II level(Table 10.4), for 31.5%  o f  infants who had early bleeding compared to 

43.5%) o f  the infants who did not have bleeding had maternal PIVKA-II level above the 

cut off, but the difference was not statistically significant (p=0.739). Similar distribution 

(41.9% and 43.5% ) were found for bleeding symptoms occurring between 2-7 days o f  age 

for maternal PIVKA-II level above 2ng/m! for infants who had and did not have bleeding, 

respectively.

W hen compared for bleeding symptoms occurring between 8 days to 3 months o f  

age, for 35.5% o f  infants who had bleeding and 43,5% infants who did not have bleeding 

had PIVKA-II level above cut off, the difference was not statistically significant 

(p=0.405). Higher percentage o f  infants who had bleeding (54.8%) compared to infants 

who did not have bleeding (43.5%i) were found to had maternal PIVKA-II levels above 

the cut o f f  level, although the difference was not statistically significant (p=0,237).
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Table 10.4: Distribution o f bleeding status o f infants by their maternal 
3 month postpartum PIVKA-II levels

Time of onset Infants who had bleeding Infants who did not have 
bleeding

<24 hours
PIVKA-II level n=8 % n=191 %

<2ng/ml 5 62.5 108 56.5

^2ng7m l * 37.5 8 3 -. . 43.5 0.739

2-7 days

PIVKA-II level n=31 % n=191 %

<2ng/ml 18 58.1 108 56.5

>2ng/m l i3 41.9 83 P " '  43.5 0.874

8 days-3 months

PIVKA-II level n=31 'Vo n=191 %

<2ng/ml 20 64.5 108 56.5

>2ng/ml l l 35.5 83 43£ 0.405

3 mon-6 months

PIVKA-II level n=31 % n=191 %

<2ng/ml 14 45.2 108 56.5

17 . 54.8 83 .= 4a.5 0.237
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10.5 Maternal DGLV Consumption during 3"̂  ̂ Trimester o f Pregnancy and 
Bleeding Status o f Infants

This follow ing section addressed the relationship between maternal dietary intake

o f  dark green leafy vegetables during pregnancy and post partum period and risk o f  infant

bleeding- Similar analysis was also conducted with matemai plasma PIVKA-II

concentrations for these dietary variables. At the 3'̂ '̂  trimester o f  pregnancy mothers were

asked, how many times in the last seven days they ate DGLV.

Table 10.5: Distribution of bleeding status o f infants by their 
matemai DGLV consumption during 3'̂ '̂  trimester o f pregnancy
M aternal 3 ^  
Trim ester DGLV 
Consumption (times 
ID 7 days)

Infants who had 
bleeding
n=1096

Infants who did not 
have bleeding

n=11268
No. % No. %

None

Once

Twice

Thrice

4+

D on’tk n ow

Pearson Chi^(5) =2.3022  

M ean (in times)

Median (in times)

SD±

Ranksum test Z=  -0.163

383

269

217

93

127

7

34.9

24.5^

19.8^

8.5

11.6

0.6

3953

2287

T 23 7

35.1 

24.0 

20.3

8.6

10.9

1.1

1.56

T.O
,;>L93

P-value: 0.806

1.0

' L99

P-value: 0.870

This analysis was intended to see whether bleeding status o f  infants differed by 

matemai DGLV consumption (which could be a remote proxy for vitamin K level o f  

infants). Over one third o f  the mothers o f  both types o f  infants did not eat any dark green 

leafy vegetables (DGLV) during the last seven days o f  interviews (Table 10.5),
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Bleeding status o f  infants did not vary on the variation o f  maternal consumption o f  

dark green leafy vegetables for tlie rest o f  the categories. The mean and median times o f  

consumptions o f  DGLV were exactly the same for mothers o f  both types infants who had 

bleeding and who did not have bleeding,

10.6 Maternal PIVKA-II Levels and DGLV Consumption during Trimester of 
Pregnancy

W hen the association between maternal PTVKA-II levels and DGLV consumption 

during 3'̂ '̂  trimester o f  pregnancy were analyzed, it was found that among the mothers who 

ate DGLV in last seven days, 71,4% had PlVKA-II levels more than 2 ng/ml and 65.1% 

had PIVKA-II levels less than 2ng/ml (Table 10.6), the difference was not statistically 

significant (p=0,299). The median times o f  DGLV consumption was 2 days in last 7 days 

(SD ±  1.48) for maternal PIVKA-II level more than 2ng/ml and 1 day in last 7 days (SD ± 

1.97) for matemal level less than 2ng/ml, the difference was not statistically significant 

(p=0.3003).

Table 10.6: Association between matemal PIVKA-II levels and

P I V K A - n  > 2 n s /m l P IV K A -II ^ n g /m l
M aternal D G LV  
C onsum ption in last 
7 days

n=98 % 0=152 %

No 28 28.6 53 34.9
Yes 71.4 '  .'99 -6 5 .1 {

Pearson Chi^(l) 1.0787 P-value=0.299

■ M ean  .  ,w ^ 1 .^ • ' ^ ^ " " ,1 .6 6

M edian 2 1

S D i  ^ 1.48 ;  ’ L97

Ranksum test z  = -1.036 P-value: 0.3003

170

Dhaka University Institutional Repository



10.7 Maternal DGLV Consumption during 3-month post partum and Bleeding 
Status o f  Infants

Similar to 3"̂  trimester o f  pregnancy at the 3 months post partum interviews 

mothers were asked about the frequency o f  dark green leafy vegetables they consumed in 

the last seven days o f  interviews (Table 10.7). Analysis was done to see whether maternal 

DGLV consiunption during lactation affected bleeding status o f  infants. Over one third o f  

the mothers o f  both types o f  infants reported that they did not consume any dark green 

leafy vegetables (DGLV) during the last seven days o f  their 3-month post partum 

interviews. Similar to 3'̂ *̂ trimester consumption, bleeding status o f  infants did not vary 

with consumption o f  dark green leafy vegetables during last seven days o f  interview at 3 

months post partum visits. The mean and median times o f  maternal DGLV consumption 

during 3 months post partum were exactly the same for both types o f  infants (Table 10.7).

Table 10.7: Distribution o f bleeding status o f infants by their

M aternal 3 Months 
Post P artum  DGLV 
Consumption (times in 
7davs)

Infants who had 
bleeding
n=2518

Infants who did not have 
bleeding
n=23820

No % No %
None 862 34.2 8308 34.9
Once 620 24.6 5819 24.4 f
Twice 489 19.4 4542 19.1

, Thrice 238 9-5" , 2258 9.5
4+ 289 11.5 2750 11.5
D on't know ^ 20 0,8 143 0.6

Pearson Chi^{5)= 1.8496 P-■value: 0.870
Mean ( in times) 1.59' \ .5 9 i
M edian ( in times) 1.0 1.0
SD± ' i - 9 y ; 2.0

Ranksum test Z=-0.409 P-^mlue: 0. <6826
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10.8 Maternal PIVKA-IT Levels and DGLV Consumption during 3 Month Post 
Partum

When the association between maternal PIVKA-II levels and DGLV consumption 

in the last 7 days o f  interview for 3-month post partum visits were analyzed, it was found 

that among the mothers who ate DGLV in last seven days 67.2% had PIVKA-II levels 

more than 2 ng/ml and a very similar 67.5% had PIVKA-II levels less than 2 ng/ml, the 

difference was not statistically significant (p=0.959). The median time o f  DGLV 

consumption for both PIVKA-II levels were 1 day in last 7 days.

Table 10.8: Association between maternal PIVKA-II levels and

P I V K A -I I  > 2 n s /m l P IV K A -II  ̂ n g /m l
M aternal D G LV  
C onsum ption in 
last 7 days

n=125 % n=163 %

No 41 32.8 53 32.5

Yes 84 67:2 n o  67.5 "

Pearson Chi^(l) 0.0026 P -value=0.959

M ean . ..
f-’, . 1.50 ■ 1.61 ■

Median 1 1

SD ± ■■ r-67 . 1.94

Ranksum test z= -0 .325 P-value: 0.7455
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10.9 Summary Findings o f Chapter 10

In this chapter, associations between bleeding status o f  infants and maternal

PrVKA-II levels in the 3rd trimester o f  pregnancy and 3 months post partum have been 

reported. When the means o f  maternal 3’’̂  trimester PIVKA-II levels among the infants 

who had bleeding and who did not have bleeding were compared based on age o f  onset o f  

bleeding for different combination o f  bleeding symptoms, it was found that the mean 

maternal PIVKA-Il levels for infants who had bleeding were similar (ranges 1.87- 

2.12ng/m l ) to the corresponding means o f  maternal PIVKA-II levels for the mothers o f  

infants who did not have bleeding in the 3̂ '̂  trimester o f  pregnancy (2.05 ng/ml, SD ±  

0.79).

Similarly, maternal 3-month post partum PlV K A -lI also did not differ among the 

infants who had bleeding and who did not have bleeding. W hen the distribution o f  

bleeding status o f  infants were examined with maternal 3’''̂  trimester PIVKA-II level, for 

about 26% infants who had bleeding had maternal PIVKA-II level above 2ng/ml 

compared to 44.2%  o f  infants who did not have bleeding at 2-7 days age o f  onset, the 

difference was statistically significant (p=0.054). For rest o f  the distribution o f  maternal 

PIVKA-II levels bleeding status o f  infants did not differ statistically.

In this chapter, the association between bleeding status o f  infants and maternal 

DGLV consumption during 3'”'̂  trimester o f  pregnancy and 3 months post partum were also 

explored. Over one third o f  the mothers o f  both types o f  infants did not eat any dark green 

leafy vegetables (DGLV) during the last seven days o f  both periods.
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Bleeding status o f  infants did not vary with maternal consumption o f  dark green 

leafy vegetables during last seven days o f  interviews for both 3’̂'* trimester o f  pregnancy 

and 3 month post partum.

When the association between maternal PIVKA-II levels and DGLV consumption 

during 3̂ “* trimester o f  pregnancy and 3-month post partum were analyzed, it was found 

that there was no association between maternal PIVKA-II levels and DGLV consumption 

for both time periods.
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C h ap te r 11. D iscu ssio n

11.1 Discussion

Data on vital statistics were available for 29,844 live born infants at the outset for

this study. The number o f  infants who survived up to 6 months o f  age was 26,705, which 

represented the full cohort o f  the surviving infants (89.5%) in this analysis. The total 

number o f  infants who died in the first six months o f  life was 3139, which represented the 

full analytical cohort o f  infants who died by six months o f  age (10.5%), A total o f  1941 

infants died within 7 days o f  birth, representing an early neonatal mortality rate o f  65 per 

1000 live births. The reporting o f  neonatal mortality in this study w as found to be similar to 

the reporting o f  62 in 1000 live births in Sylhet district in 2003^'.

For the cohort o f  surviving infants, questions on nasal bleeding, bruising, umbilical 

bleeding, fresh intestinal bleeding (red blood in stool), dark stools, excessive bleeding 

during circumcision and bulging fontanel were asked during the 6 months follow  up visits. 

Parents were asked to report the listed bleeding symptoms with the time o f  onset for first 

episodes. For the cohort o f  deceased infants, parents were asked for the same hst o f  

bleeding symptoms along with the time o f  onset o f  the first episodes during the deceased 

infants’ verbal autopsies. Verbal autopsies were scheduled one week after deaths o f  infants. 

Most o f  the verbal autopsies were completed within 3-4 w eeks o f  the schedule. Any 

bleeding symptom was constructed considering parental reporting o f  all bleeding symptoms 

that their infants had for both the cohorts. Bleeding symptoms were categorized based on 

the time o f  onset o f  bleeding as early onset (< 24 hours), classical onset (2 days to 7 days) 

and late onset (8 days to 6 months)^.
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Data were analyzed based on the time o f  onset o f  bleeding for individual and 

combined bleeding symptoms with other explanatory variables e.g. breastfeeding, infantile 

characteristics, parental characteristics, infants’ morbidities etc. separately for surviving 

and deceased infants as a means to assess the consistency in association and controUing for 

potential biases and confounders. Symptoms were combined to evaluate the potential that 

they could confer different levels o f  risk for mortality o f  infants.

Am ong 26,705 infants who survived up to 6 months o f  age, 2395 (9.0%) were 

reported by parents to have had at least one bleeding symptom up to that age. In contrast, 

among 3139 infants who died by 6 months o f  age (the deceased cohort), 650 (20.7%) were 

reported to have had bleeding symptoms prior to death, reflecting a frequency that was 2.3 

times greater than surviving infants. Thus, o f  all 29,844 infants in the study, including both 

survivors and infants who later died by age six months, parents reported symptoms o f  

bleeding in 3045 or 10.2%) o f  ail study infants.

Higher proportions o f  infants who died in the first six months had early and classic 

onset o f  bleeding symptoms than the surviving infants (38.8% vs. 7.4% and 33.9% vs, 

21.9%, respectively), reflecting both the possibility that early occurrence o f  bleeding was 

more likely to be fatal than later bleeding, but also the fact that fewer infants in the 

deceased cohort survived compared to the older ages. Am ong surviving infants, 66.7%> 

reported as initial or only episode o f  bleeding beyond the first week o f  life. Overall, higher 

percentages o f  deceased infants had nasal bleeding (31.5%) vs. 4%i), bruising (14.8% vs. 

5.3%i) and bulging fontanel (17.1% vs. 14.5%)) than surviving infants.
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This study finding appeared to be much higher compared to findings in studies 

conducted in Thailand and Malaysia, The Thai study reported incidence rates o f  classical 

VKDB as 0.9 per 1000 life births^ and the Malaysian study reported incidence rates o f  

classical VK DB as low  as 0.3 perlOOO hve births^. The incidence o f  late onset (8 days to 6 

months) o f  any bleeding was 59.8 among surviving infants and 133.6 among deceased 

infants per 1000 infants, which was found to be much higher than 32 per 1000 live births 

reported in urban China^. A study conducted in Vietnam reported incidence o f  late VKDB 

as 1.4 per 1000 live births in the rural area'^. In Japan the incidence o f  late VKDB was 

reported to be around 0.2 per 1000 live births'. The incidence rates o f  late VKDB in infants 

with no history o f  Vitamin K prophylaxis varied from 0.04 to 0.7 per 1000 births in other 

Asian and European studies^'.

The incidence rates o f  nasal bleeding were 3.6 and 65.3 per 1000 infants among 

surviving and deceased infants, respectively. Nasal bleeding occurring in the first day o f  

life occurred virtually only in infants who died, with the relative risks being 344.6 (95% Cl

92.3-2893.4), 125.8 (95%CI 62.9-284.8) and 11.1 (95% Cl 7.3-16.3) during the early, 

classic and late periods, respectively.

The overall incidence rates o f  bruising were 4.8 and 30.6 per 1000 infants among 

surviving and deceased infants respectively, revealing a 6.4 (95% Cl 4.9-8.5) times greater 

risk in the cohort o f  infants who died by six months o f  age. Bleeding at the site o f  the 

umbilicus was more commonly reported in both cohorts o f  infants, with overall incidence 

rates o f  36.6 (surviving cohort) and 72.3 (deceased cohort) per 1000 infants.
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The incidence rate o f  bulging fontanel was 13.0 and 35.4 per 1000 infants among 

the cohort o f  surviving and deceased infants, respectively. The relative risk was 2,7 (95%  

Cl 2.2-3.4) tim es greater in cohort o f  infants who died by 6 months o f  age than surviving 

infants. Relative risks were higher for early (8.3, 95% Cl 5.2-13.2) and classic onset (14.9, 

95% Cl 8.2-27.2), reflecting a higher risk o f  bulging fontanel occurring during first week o f  

hfe among the cohort o f  deceased infants.

This study found very high case fatality rates for early onset nasal bleeding (97.6%, 

95% C l 94.3-99.8) and classic onset nasal bleeding (90.1%, 95% C l 83.9-96.3). High case 

fatality rates were also found to be associated with early onset (79.5%, 95% Cl 70.5-88,5) 

bruising and classic onset (66.7%, 95% C l 47.4-85,9) bruising. Case fatality rates were also 

very high for any nasal bleeding or bruising (88% and 85%) and any nasal bleeding or 

bulging fontanel (72.4% and 75.9%) for the early and classical onset, respectively. 

Reported case fatality rate for any bleeding was found to be 21.3%  (95%> Cl 19,8-22,8) in 

this study.

Bulging fontanel dunng infancy could be a manifestation o f  intracranial bleeding’ ,̂ 

although it is more often imderstood to represent changes in intracranial blood flow  

volum e’ .̂ In this study bulging fontanel was considered as a proxy to measure intracranial 

bleeding. The case fatality rate o f  bulging fontanel was found to be 24.2% (95% Cl 22.2-

26,2) in this study, which was very similar to 24% case fatality reported in another study in 

Thailand^
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Given the importance o f  exclusive breastfeeding (EBF) in the literature as a 

potential causal determinant o f  bleeding related to vitamin K deficiency in early life 

5,10,11,23,42^ the infantile bleeding status were analyzed by patterns o f  breastfeeding in both 

the cohorts o f  surviving and deceased infants.

W hen looking at the EBF rates among tlie surviving infants, 42.7% were exclusive 

breastfed in the first day o f  life, 40% at 2 to 7 days o f  age, 29.7%  at 8 days to 3 months o f  

age and 16,7%) at 3 months to fimonths o f  age were found (Table 8.2). For the cohort o f  

deceased infants, 20,8% were exclusively breastfed in the first day o f  hfe, 17.8%i at 2 days 

to 7 days o f  age, 15.5%i at 8 days to 3 months o f  age and 15,2%o at 3 months to 6 months o f  

age. Significantly higher percentage o f  infants who had bleeding (25,9%) were on 

exclusive breastfeeding than infants who did not have bleeding (17.2%o) at 2 day 7 days age 

(p=<0.001) among the deceased infants (Table 8.4).

According to the literature exclusive breastfeeding reported to be significantly 

associated with increased risk o f  infantile bleeding as breastmilk contains

low  levels o f  vitamin K  and the risk was reported to be 15-20 times higher than given 

other types o f  foods ". I t  was mentioned that intestinal floras o f  breastfed infants were not 

efficient in the synthesis o f  vhamin K, since lactobacilli do not synthesis vitamin K In 

addition to that it was also mentioned that exclusive breastfeeding result in intestinal floras 

that could be low  in vitamin K  producing bacteria” .
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In this study, exclusive breastfeeding appeared to be significantly associated with 

39% higher risk o f  umbiHcal bleeding (adjusted 0 R =  1.39, 95% Cl 1.11-1.73) at 8 days to 

3 months o f  age compared to non-exclusive breastfeeding during that time period in the 

analyses among the surviving infants. Similarly, exclusive breastfeeding shown to be 

significantly associated with 37% higher risk (adjusted OR=1.37, 95% C l 1.11-1.68) o f  any 

nasal bleeding, bruising or umbilical bleeding at 8 days to 3 months o f  age among 

surviving infants.

For the cohort o f  the deceased infants exclusive breastfeeding was also found to be 

significantly associated with a 3.01 times liigher risk o f  nasal bleeding at 2 to 7 days o f  age 

(adjusted= 3.01,95%  1.36-6.65). When similar analysis was conducted for combination o f  

bleeding, EBF was found to be significantly associated at a 2.26 times higher risk o f  nasal 

bleeding or bulging fontanel (adjusted OR=2.26, 95% C l 1.18-4.33) at 2 to 7 days o f  life 

among the cohort o f  the deceased infants. These findings also support the existing findings 

o f  exclusive breastfeeding significantly associated with increased risk o f  

bleeding^'^’̂ -"’-” '̂ '-̂ .̂

According to literatiue, colostrum is rich in vitamin K^’ and thus protective o f  

vitamin K deficiency bleeding in early infancy. For the cohort o f  surviving infants the 

muhivariate analyses with colostrum feeding and risk o f  bruising, umbiUcal bleeding and 

fresh intestinal bleeding in the first day o f  life reflected 13 to 59% reduction o f  risk o f  

bleeding associated with colostrum feeding, although neither o f  the 95% Cls were 

statistically significant (Table 8.7).

181

Dhaka University Institutional Repository



For the cohort o f  deceased infants, colostrum feeding appeared to be non 

significantly associated with 8% reduction o f  umbilical bleeding in the 1̂ ' day o f  life 

(adjusted OR=0.92, 95% C l 0.21-4.10). Similarly, colostrum feeding was foimd to be non- 

significantly associated with an 11% risk reduction o f  nasal bleeding at 2 to 7 days o f  age 

(adjusted 0 R =  0.89, 95%i C l 0.20-3.96) in the same group.

Although not statistically significant, the direction and magnitude o f  the association 

o these findings supports the protective effect o f  colostrum in preventing infantile bleeding 

in the early days o f  life reported by other fmdings^’̂ ®. When the association between gender 

and bleeding symptoms were analyzed, it was found that male infants were at a 48%  

significantly higher risk o f  fresh intestinal bleeding (red blood in stool) at 8 days to 3 

months o f  age compared to their female counterparts (adjusted OR=1.48 ,95% Cl 1.03- 

2,12) in the surviving cohort. This study finding o f  male infants being associated with 

increased risk o f  bleeding was in agreement with the earlier findings by  Sutor AH el al.^, 

Chuansumrit et al. HE Zhang et al. ̂  and Cesar G et a l. '.

In 2002, Zhou et al. reported a higher incidence o f  VK DB (22.52 per 1000 hve 

births) in the preterm babies compared to the term babies (2,96 per 1000 live births)'®. 

Other studies also reported similar associations o f  prematurity as a risk factor for infantile 

bleeding^^’**̂ . According to the current knowledge, premature babies may have an immature 

or underdeveloped gut and hepatobiUary system, which could predispose them to a low  

vitamin K  deficiency status^’’*.
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To look at the effect o f  gestational age on infantile bleeding, in this study the 

premature babies were defined as babies bom at gestational age <37 weeks and mature 

babies as bom at gestational age >=37 weeks. For the cohort o f  surviving infants, 

prematurity was found to be significantly associated with 4.15 times higher risk o f  bmising 

in the first day o f  life (adjusted OR=4.15, 95% Cl 1.49-11.53).

Similarly, for the cohort o f  deceased infants, prematurity was found to be 

significantly associated with a 94% increased risk o f  umbilical bleeding at 2 to 7 days o f  

age (adjusted OR=1.94, 95% Cl 1.12-3.36). These findings o f  prematurity being 

significantly associated with increased risk o f  bleeding also supported the association o f  

prematurity as a risk o f  bleeding during infancy as found in other studies'®’^̂ ’**̂ .

When the association between number o f  siblings at birth and fresh intestinal 

bleeding symptoms were measured, twins appeared to have a 4,7 times increased risk o f  

fresh intestinal bleeding (adjusted OR=4.66, 95% Cl 2.03-10.68) than singleton babies at 3 

months to 6 months o f  age in the cohorl o f  surviving infants. The increased risk o f  bleeding 

associated with twins could be explained by the hkelihood o f  prematurity among twins and 

less nutrition supply as they compete with other siblings at these early ages o f  life. 

According to one study, obstructed labor was reported as a risk factor for VKDB as 

bleeding could occur in the brain because o f  trauma in the process o f  delivery^\ The 

literature also suggests birth asphyxia as one o f  the risk factors o f  VK DB, as asphyxiated 

babies often have obstructed or prolonged labors’®’̂  ̂ Mothers were asked at the 3 months 

post partum interviews whether they had obstructed labor for the index babies.
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When the association between obstructed labor and umbihcal bleeding were 

analyzed, obstructed labor was found to be significantly associated with umbilical bleeding 

in the first day o f  life (adjusted OR=1.73, 95% Cl 1.12-2.67) and for 8 days to 3 months o f  

age (adjusted OR =1.41, 95% C l 1.07- 1.84) for the cohort o f  surviving infants.

W hen similar analysis was conducted for the cohort o f  deceased infants, obstructed 

delivery was found to be significantly associated with 13.4 times increased risk o f  nasal 

bleeding (adjusted 0 R =  13.40, 95% Cl 3.04-59.13) and 4.2 times increased risk o f  either 

nasal bleeding or bulging fontanel (adjusted 0 R =  4.23 (95% Cl 1.28-13.93) in the first day 

o f  life. Thus the multivariate analysis with obstructed labor and infantile bleeding in this 

study also supported the reported studies.

Studies suggested different risk o f  VK.DB in different ethnic groups". Analyses 

were also conducted to see the effect o f  rehgion on infantile bleeding. When analyzed, 

Islam appeared to be significantly associated with bruising (adjusted OR=4.91, 95% Cl 

1.52-15.86) and with any nasal bleeding or bruising (adjusted OR=4.17, 95% Cl 1.32- 

13.13) in the first day o f  life. When the cohort o f  deceased infants were similarly analyzed 

for the combination o f  bleeding symptoms, being bom  in a M ushm family was 

significantly associated with 2.78 times increased risk o f  any nasal bleeding or bulging 

fontanel (adjusted 0 R =  2.78, 95% Cl 1.16-6.59) in the first day o f  life. These differences in 

risks o f  bleeding could be explained by different early feeding practices as part o f  different 

cultural practices prevailing among Hindu famihes compared to Muslim families in the 

rural areas.
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According to other research studies, morbidities e.g. illness in the two weeks o f  

birth, diarrhoea etc. are significantly associated with an increased risk o f  bleeding during 

infancy'®’" ’̂ ''^  ̂ In the data collected in this study, mothers were asked whether their 

surviving infants suffered from cough/cold, high fever, diarrhoea and dysentery in the last 3 

months during the 6 months follow  up visits.

On the other hand, mothers were asked during the verbal autopsies; whether their 

deceased infants suffered from cougli/cold, cough with high fever, breathing difficulties, 

diarrhea and dysentery in the 7 days prior to death. In this study, reference time periods o f  

morbidities were different for surviving and deceased infants. It would be better i f  same 

morbidity questions in relation to the time o f  onset o f  bleeding were asked in both groups 

o f  infants.

A s the questions on bleeding were nested mid way o f  data collection o f  an ongoing 

trial, it was not possible to add detailed questions on morbidities to the existing 

questionnaire. So, the estimates o f  association between morbidities and bleeding symptoms 

could not be explained by temporal relationship for both surviving and deceased infants. 

But, i f  it is assumed that the pattern o f  morbidities would have been the same over the time 

periods o f  the infants who suffered morbidities during the data collection, then the 

morbidities can be considered as proxy o f  morbidities suffered by the infants during the 

bleeding episodes.
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For the cohort o f  surviving infants, high fever in last 3 months appeared to be 

significantly associated with increased risk o f  fresh intestinal bleeding at 8 days to 3 

months o f  age (adjusted 0 R =  1.55 (95% Cl 1.02-2,26) and for 3 months to 6 months o f  age 

(adjusted 0 R =  1.30, 95% Cl 1.03-1.64). Similar association was also found for fever and 

any nasal bleeding or bulging fontanel (adjusted 0R = 1 ,4 , 95%CI 1.11-3.02) at 8 days to 3 

months o f  age and (adjusted OR=2.19, 95% Cl 1.59-3.00) for 3 months to 6 months o f  age. 

The increased risk o f  fresh intestinal bleeding for high fever could be explained by 

infective gastroenteritis accompanied by fever.

When the association between breathing difficulties within 7 days prior to death 

were analyzed with the bleeding symptoms for the cohort o f  deceased infants, it was found 

that a 4.93 times higher risk o f  umbilical bleeding (adjusted O R=4.93, 95% Cl 1.55-15.69) 

and 3.86 tim es higher risk o f  any nasal bleeding, bruising or umbilical bleeding in the first 

day o f  life (adjusted 0 R =  3.86 (95% Cl 1.44-10.36) were significantly associated with 

breathing difficulties.

These finding o f  breathing difficuhies as a risk factor associated with bleeding in 

the first day o f  life is supported in other findings'°’̂  ̂ For the cohort o f  surviving infants, 

diarrhoea in the last 3 months were seen to be significantly associated with a 3.06 times 

higher risk o f  bruising at 8 days to 3 months o f  age (adjusted OR=3.06, 95% Cl 1.53-6.12). 

Similarly, a 43% higher risk o f  umbilical bleeding at 2 to 7 days (adjusted 0 R =  1.43, 95% 

Cl 1.15-1.79) and 57% higher risk o f  umbihcal bleeding (adjusted 0 R =  1.57, 95% Cl 1.23- 

2.00) for 8 days to 3 months o f  age were found to be associated with diarrhoea.
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A similar pattern o f  increased risk was found to persist for any combination o f  

bleeding from 2 days to 6 months o f  age for the cohort o f  surviving infants. Wlien similar 

analysis was conducted for the cohort o f  deceased infants, diarrhoea within 7 days prior to 

deaths were found to be significantly associated with 14.19 times higher risk o f  nasal 

bleeding at 3 months to 6 months o f  age (adjusted OR=14.19 (95% C l 1.20-167.73) and 

6.37 tim es higher risk o f  fresh intestinal bleeding at 3 months to 6 months o f  age (adjusted 

OR=6.37, 95% C l 1.01-40.25), During diarrhea, Vitamin K2 producing gut flora could be 

washed out and predispose babies to low  levels o f  vitamin K. These findings o f  diarrhoea 

was significantly associated with an increased risk o f  bleeding in other studies too" ’̂ '’̂  ̂

For the cohort o f  surviving infants, dysentery in the last 3 months was found to be highly 

significantly associated with increased risk o f  fresh intestinal bleeding (red blood in stool) 

up to 6 months o f  age, at 2 to 7 days the adjusted OR was 38.76 (95% Cl 17.21-87.26), for

8 days to 3 months the adjusted OR was 10,48 (95% Cl 7.36-14.92) and for 3 months to 6 

months the adjusted OR was 695.85 (95% Cl 399.75-1211.27).

In the bi-variate analysis it was also found that a higher proportion o f  infants who 

had fresh intestinal bleeding (86,6%) compared to those who did not have fresh intestinal 

bleeding (5.1%) suffered from dysentery in the last 3 months and the difference was 

statistically significant (p= <0,001). This finding could be explained by the reported 

association o f  risk o f  dysentery with introduction o f  early complementary feeding among 

infants^’ .
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When similar analysis was conducted for the cohort o f  deceased infants, it was 

found that dysentery within 7 days prior to death was significantly associated with a very 

high risk o f  fresh intestinal bleeding for 8 days to 3 months (adjusted 0 R = 1 78.02(95%  Cl

19.24-1647.39) and for 3 months to 6 months o f  age (adjusted 0 R =  126.39, 95% Cl 17.42-

917.02). In the bivariate analysis it was also found that higher proportions o f  infants who 

had fresh intestinal bleeding (60%) compared to those who did not have fresh intestinal 

bleeding (1.6%) suffered from dysentery within 7 days prior to death and the difference 

was statistically significant (p=<0.001). This finding also could be explained by the 

reported association o f  risk o f  dysentery with early introduction o f  complementary feeding 

among infants^’ .

In chapter 10 the associations between any bleeding status o f  infants and maternal 

PfV K A -ll levels for 3rd trimester o f  pregnancy and 3-month post partum period have been 

analyzed. Maternal PIVKA-11 level cut o f f  was set at 2ng/m l for the analyses. Maternal 

PIVKA-TI level during pregnancy varies based on certain conditions during pregnancy, 

particularly toxemia o f  pregnancies, with gradual elevation o f  PIVKA-II related to 

gestational w eeks being observed in healthy pregnant women^^

In this analysis it was assumed that maternal 3'''* trimester PIVKA-II levels would 

correspond to infants’ vitamin K levels at birth and maternal 3-month post partum PIVKA- 

II levels would correspond to how much vitamin K  infants got tlirough lactation. It was 

assimied that maternal plasma PIVKA-II concentration could be a remote measure o f  

infants’ vitamin K status, and thus, could link to risk o f  infantile bleeding due to vitamin K 

deficiency.
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Based on this assumption the analysis was done to evaluate the relationship in the 

context o f  the JiVitA sub-study design. Maternal 3̂ “̂ trimester plasma PIVKA-II levels 

were measured for 293 mothers (103 mothers o f  infants who had bleeding and 190 mothers 

o f  infants who did not have bleeding). Similarly, maternal plasma PIVKA-II levels at 3- 

month post partum for 295 mothers (104 for mothers o f  infants who had any bleeding and 

191 for mothers o f  infants who did not have bleeding) were measured. Laboratory analyses 

o f  3'̂ '* trimester and 3-month postpartum PIVKA-II levels were measured for 295 mothers 

(1.01%), among them 272 were mothers o f  surviving infants (1.03%) and rest 23 were 

mothers o f  deceased infants (0.83%).

When the means o f  maternal 3̂ “̂ trimester PIVKA-II levels among the infants who 

had bleeding and who did not have bleeding were compared, it appeared that the mean 

maternal PIVKA-II levels for infants who had bleeding were similar (ranges 1.87- 

2,12ng/m l) to the corresponding means o f  maternal PIVKA-II levels for infants who did 

not have bleeding in the 3’’'' trimester o f  pregnancy (2.05 ng/ml, SD±0,79). Similarly, 

maternal 3-month post partum plasma PIVKA-II levels did not differ statistically between 

groups o f  infants who had bleeding and who did not have for any category o f  time o f  

bleeding onset. When the distribution o f  bleeding status o f  infants were examined with 

maternal 3̂ "̂  trimester PIVKA-II level, for about 26% infants who had bleeding had 

maternal PIVKA-II level above 2ng/ml compared to 44.2% o f  infants who did no have 

bleeding for 2-7 days age o f  onset, the difference being statistically significant. For rest o f  

the distribution o f  maternal PIVKA-11 levels, bleeding status o f  infants did not differ 

statistically.
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According to available literature, dark green leafy vegetables (DGLV) are a good 

source o f  vitamin and levels o f  vitamin K  in breastmilk can be improved i f  mothers 

eat DGLV during lactation^’. In chapter 10, the association between bleeding status o f  

infants and maternal DGLV consumption during 3"̂^̂ trimester o f  pregnancy and 3-month 

post partum period were explored. Over one third o f  the mothers o f  both types o f  infants 

did not eat any dark green leafy vegetables (DGLV) during the last seven days o f  both 

periods.

Wlien analysis was conducted to see the association between maternal PIVKA-Il 

levels and DGLV consumption during 3’̂'* trimester o f  pregnancy and 3 month post partum, 

no association was found between maternal PIVKA-II levels and DGLV consumption for 

both time periods.

11.2 Limitations o f the Study

11.2.1 Bleeding Symptoms

For the cohort o f  surviving infants questions on nasal bleeding, bruising, umbilical

bleeding, fresh intestinal bleeding (red blood in stool), dark stools, excessive bleeding 

during circum cision and bulging fontanel were asked during the 6 months follow  up visits. 

Parents were asked to report the listed bleeding symptoms with the time o f  onset o f  first 

episodes.

For the cohort o f  deceased infants, during the deceased infants’ verbal autopsies, 

parents were asked for the same set o f  questions on bleeding symptoms along with the time 

o f  onset o f  first episode.

The differences in parental reporting o f  bleeding symptoms between the cohort o f  

surviving and deceased infants probably introduced bias in this study data.
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The potential for bias could emerge especially from the possibility that a parent 

being interviewed about symptoms o f  the infant prior to its death could be crisply 

remembered, whereas questions about bleeding to a parent after a surviving child’s first six 

months o f  life could be less w ell remembered. It was assumed that these bleeding 

symptoms were major events for the parents w hile rearing their children and that the recall 

accuracy would be the same for the parents o f  both cohorts.

But the reality was that one set o f  questions was asked within one month o f  death 

for deceased infants and the other set within six months o f  birth in the surviving infants. In 

rural areas, after births newborns are looked after by the grandmothers or other caregivers 

as the mothers remain exhausted after delivery. In that context, bleeding symptoms 

occurring within the first few days o f  birth could remain unnoticed b y  the mothers thus 

remaining underreported in this study.

As the bleeding data collection were nested in the existing data collection o f  an 

ongoing trial, it was not possible to add more variables on infantile bleeding. Data were 

collected only on the first episodes o f  bleeding with time o f  onset. Data on total number o f  

episodes and duration or intensity o f  bleeding were not collected in this study.

Data on bulging fontanel were collected as a proxy for intracranial bleeding but as 

there are other reasons for this particular type o f  bulging, the reporting o f  bulging fontanel 

as a bleeding symptom could be an over estimate o f  the bleeding symptoms in this study. 

Data were not collected on hereditary bleeding disorders o f  mothers or infants in this study. 

This study also did not have any data on congenital aiiomalies o f  hepatobiliary system or 

diseases or mal-absorption syndromes.
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Bleeding which could potentially occur from other routes in infancy e.g. vaginal 

bleeding, oral bleeding, ear bleeding etc. was also not collected in this study. Maternal drug 

intake during pregnancy e.g. anticonvulsants, anti-tubercular etc. are reported to be 

associated with early onset o f  infantile bleeding”̂ ’̂ '’̂  ̂ Data on these variables were also 

not collected in this study. Recommendations need to be there to consider all these data to 

be collected in future studies on infantile bleeding disorders.

For the deceased infants in this study mothers were asked whether the infants had 

any types o f  injury before death. But mothers were not asked whether the reported bleeding 

followed any injury or not. Reported bleeding symptoms were checked with the injuries 

suffered b y  the infants and found to be very low  in numbers, and were not excluded, as in 

vitamin K deficient conditions a trivial injury could cause more bleeding'^. For the cohort 

o f  infants who survived, mothers were not asked whether their babies suffered any injury or 

whether the bleeding was due to any injury.

11.2.2 Case Fatality Rates

Case fatality rates were calculated as a measure o f  severity o f  bleeding symptoms among 

the infants bom  in rural Bangladesh in this study. B y  text book definition, the numerator o f  

a case-fatality rate should be restricted to the deaths among individuals who are defined as 

cases o f  a disease^^. Although in this study it was not possible to distinguish between the 

deaths due to bleeding and deaths from other causes in the analysis, but based on time-to- 

death data presented in Chapter 7, it was assumed that bleeding when presented may have 

contributed to deaths in many instances. This provided basis for estimating case fatality 

rates associated with bleeding symptoms in the analyses.
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For calculating any specific case fatality rate, the numerator was deceased infants 

with that specific bleeding symptom and the denominator w as the sum o f  the numbers o f  

infants in both the deceased and surviving cohorts reported to have had that specific 

bleeding symptom.

11.2.3 Exclusive Breastfeeding

Exclusive breastfeeding estimations were also based on maternal recall in this

study. Exclusive breastfeeding (EBF) among the cohort o f  surviving infants was

ascertained by combining data from historic questions posed to mothers at six months

follow  up visits about whether the infant was breast-fed and the timing o f  introducing a list

o f  comm on complementary foods. Infants reported to have been breastfed at a specific age

and who also had no history o f  receiving other foods before or at any time during the

specific age interval were classified as being exclusively breastfed at that age interval.

That is, classification o f  infants as EBF in this study was conditional on being breast fed

exclusively at the age being considered and all prior age intervals.

Exclusive breastfeeding (EBF) for the cohort o f  deceased infants was defined in a

similar w ay as to those who survived by combining data from historic questions posed to

mothers during verba) autopsy interviews about whether the infant had been breastfed and

the timing o f  introducing a list o f  common complementary foods. Infants reported to have

been breastfed at a specific age and who also had no history o f  receiving other foods before

or at any time during the specific age interval were classified as having been exclusively

breastfed in that age interval. That is, classification o f  infants as EBF in this study was

conditional on being breast fed exclusively at the age being considered and all prior age

intervals.
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It would have been better i f  the study could use identical methods o f  exclusive 

breastfeeding data collection for both the cohorts o f  surviving and deceased infants. The 

best exclusive breastfeeding data to estimate the association between bleeding and 

exclusive breastfeeding could be the exclusive breastfeeding data collected in reference to 

the time o f  onset o f  bleeding directly. This could be an option for future studies on bleeding 

disorders.

11.2.4 Morbidities

Morbidity data collected in this study also had different time o f  recall period for

surviving and deceased infants. During data collection mothers were asked whether their

surviving infants suffered from  cough/cold, high fever, diarrhoea and dysentery in last 3

months during the 6 months follow  up visits. On the other hand, mothers were asked during

the verbal autopsies; whether their deceased infants suffered from cough/cold, cough with

high fever, breathing difficulties, diarrhea and dysentery in the 7 days prior to death. In the

data, reference time periods o f  morbidities were different for surviving and deceased

infants. It would be better if  same morbidity questions were used in relation to the time o f

onset o f  bleeding for both types o f  infants.

A s the morbidity data were not collected in relation to the bleeding episodes, these

bleeding symptoms could not be explained by temporal relationship with morbidities for

both surviving and deceased infants. But, i f  it was assumed that the pattern o f  morbidities

suffered by these infants were the same over different time periods, then the collected

information on morbidities could be considered as a proxy o f  the morbidities suffered by

the infants during the bleeding episodes.
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11.2.5 Maternal PIVKA-II levels

In this study vitamin K  levels were not directly measured either for mothers or their

infants. Maternal PIVKA-II level for the 3"̂'' trimester o f  pregnancy was considered as a

proxy for maternal vitamin K levels (level o f  vitamin K  transferred through placenta), thus

level o f  vitamin K for neonates. It would have been better i f  vitamin K levels o f  cord blood

samples were measured as this procedure is reported in relevant studies^^’™. Maternal blood

samples at 3-month post partum were analyzed to estimate the PIVKA-II levels. Maternal

3-month post partum PIVKA-II levels were considered as a proxy for the amount o f

vitamin K  babies were getting tlirough lactation. Breastmilk was not used to measure the

phylloquinone levels in this study, which could be an option for future studies on this topic,

Breastmilk samples or maternal blood samples during bleeding episodes o f  infants

could provide a better and more accurate estimation to measure association between

maternal Vitamin K levels and infantile bleeding. Small sample size for maternal PIVKA-

II levels did not allow the study to measure the association for individual bleeding

symptoms, alternate to that o f  any bleeding symptom that was analyzed.

In Bangladesh dark green leafy vegetables (DGLV) availability and consumption

are affected by seasonal variations. Relatively small sample size for maternal PIVKA-II

levels did not allow this study to further analysis for maternal PIVKA-II levels and DGLV

consumptions. In absence o f  any direct estimates o f  vitainin K levels o f  infants, indirect

estimates through maternal DGLV consumption and PIVKA-II levels were used in this

study.
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11.3 Control o f  Biases

To m inim ize recall biases female interviewers were adequately trained on

standardized interview techniques. The interviewers were trained on each o f  the questions 

on bleeding separately. They were trained on the operational definitions (Armexure-IV), 

extent o f  probing, coding and cross checking o f  the reported data. Field testing o f  the 

questions on bleeding was done to make sure the rural mothers understood the questions 

fully. For this purpose local dialects were incorporated in the questionnaires. A lso to 

minimize recall biases, 6 months follow  ups were completed within 28 w eeks o f  age for the 

surviving infants. Similarly, most o f  the verbal autopsies were completed within one 

month o f  deaths o f  deceased infants. Stratified analyses were conducted based on the time 

o f  onset o f  bleeding for individual bleeding e.g. nasal bleeding, bruising, umbilical 

bleeding, fresh intestinal bleeding and for any combination o f  bleeding with other 

explanatory variables e.g. breastfeeding, infantile characteristics, morbidities etc, separately 

for surviving and deceased infants as a means to assess the consistency in association and 

controlling for potential biases and confounders.

11.4 Representativesness

Probably this study analyzed one o f  the largest samples (N=29844) to explore

infantile bleeding in a community setting. The adjacent areas o f  river (char area) and 

urban pockets o f  Gaibandha were excluded for better representation. The trial set up 

enabled to track infants to minimize the loss to follow  ups in this study. Only those babies 

whose families migrated permanently outside o f  the study area were lost to follow-up.

Considering the above factors the result o f  this study can be generalized for other 

rural areas o f  Bangladesh,
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11.5 Recommendations and Conclusion
Reported infantile bleeding, consistent with clinical VKDB, is not uncommon in

rural Bangladesh and is found to be associated with extrem ely high mortality, especially in 

neonatal hfe. Findings o f  this study revealed that all the factors that are known to be the 

risk factors o f  vitamin K deficiency bleeding e.g. exclusive breastfeeding, male gender, 

prematurity, diarrhoea etc. were also found to be associated with increased risks o f  

bleeding in this rural Bangladeshi population. Maternal vitamin K deficiency, measured by 

plasma PIVKA-II concentration in this study, was not found to be associated with infant 

bleeding. Still, because maternal status may not adequately reflect vitamin K status o f  

infants, vitamin K  deficiency remains a most likely explanation for bleeding risk in this and 

other rural populations.

B leeding during infancy could occur for m any different reasons e.g. hemophilia, 

thrombocytopenia, disseminated intravascular coagulation, necrotizing enterocolities, 

coagulopathy etc. To sort out the vitamin K deficiency bleeding among the infants in this 

population, it is needed to address all other conditions responsible for infantile bleeding in 

subsequent studies. Knowing the accurate reasons o f  these infantile bleeding problems, 

awareness programs can be formulated to train the community health workers especially 

traditional birth attendants on infantile bleeding. This w ill enable them to create awareness 

in parents so that they can seek immediate care to avoid morbidity and mortality related to 

bleeding disorders o f  their infants.
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According to the literature, the condition manifested by bleeding from one or more 

body sites in infants can be effectively prevented by administration o f  vitamin K: 0.5-1 mg 

phylloquinone intramuscularly or 2.0 m g orally, within 6 hours o f  birth.

Based on this study findings, a randomized controlled trial m ay w ell be justified to test the 

efficacy o f  vitamin K  supplementation at birth in preventing vitamin K deficiency bleeding 

among infants bom  in rural Bangladesh.
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Appendix I
N E W S L E T T E R  1/2006

The JiVitA Bangladesh Project: Research to 
improve nutrition and health among mothers and 
infants in rural South Asia
K e ith  P W e s t  J r ’ , P a ru i  C h r is t ia n * ,  R o l f  K le m m * , A la in  L a b r iq u e * ,  M a h b u b u r  R a s h id * * ,
A b u  A h m e d  S h a m im * * ,  J o a n n e  K a tz *  a n d  A lf r e d  S o m m e r *  f o r  th e  J iV i tA  B a n g la d e s h  P ro je c t

■ C e n te r fo r H um an  N u trition . D e p a rtm e n t o f  In terna tiona l H ea lth , Johns H opk ins  B loom berg  S choo l o f 
P ub lic  H ea lth , B a ltim o re . M ary land , USA.
*■ The J iV itA  B a n g la d e sh  R esea rch  P ro ject, K e ran ipa ra , R angpur, B ang ladesh

M ore than ha lf o f p regnan t w om en 
in ru ra l S ou th  A s ia  a re  like ly  to  be 
a ffec ted  by m u ltip le  m ic ro n u trie n t 
d e fic ie nc ie s  (1 ) p re su m a b ly  a r is ­
ing  from  d e m a n d s  o f p re g n a n cy  
and  lacta tion  su p ehm posed  on  d i­
e ts  ch ro n ica lly  la ck in g  in v e g e ta ­
b les, fru it, a n d  an im a l p roduc ts  (2, 
3). T h is  sam e  reg ion  a lso  ha rbo rs  
r isks  o f m o rta lity  th a t c la im  ove r 
4 0 %  o f a ll m a te rn a l a n d  in fa n t 
d ea ths  in the  w o rld  each year. D e­
fic ie n c ie s  in v itam in  A . iron , fo la te  
a n d  o th e r  n u tr ie n ts  c a n  h a v e  
d e le te rio u s  e ffe c ts  on  th e  hea lth  
o f m o thers  and  the ir o ffsp ring  and 
m ay a c c o u n t fo r su b s ta n tia l m a ­
te rna l m o rb id ity  and  m o rta lity  in 
unde rnou rished  a n d  unde rse rved  
s e llin g s  (4 -6 ) ,  ye t m u ch  rem a ins

to  be know n abou t th e  e fficacy  o f 
m ic ro n u trie n t supp lem en ta tion  in 
im p rov ing  hea lth  and the  pub lic  
hea lth  a p p roaches  th a t op tim ize  
bene fit, m in im ize  risk  and  rem ain  
fe as ib le  and  low  cost.

T h e  J i V i t A  
B a n g fa d e s h  
P r o je c t  ( th e  
te rm  'J iV itA '.  
p r o n o u n c e d  
j i v e e t a , is  
b a se d  on  the  
B a r^g la  w o rd  
j i b h e e t o h  , 
w h ic h  m e a n s  

‘‘a live ") w a s  es tab lished  in 1998 
to  im p ro ve  th e  he a lth  a n d  s u r­
v iva l o f w o m e n  o f re p ro d uc tive

"22,300 preg -22,300 preg I -22.300 preg
iy e r  4 y ra o v « r4 v r3 over 4 yrs

F ig u r i )  1. J i V i t A - 1 i s  a  c l u s ie i - r a n d o m u o d .  c io u b la - n tn H k u d .  p l u c c b o  c o n -  
: r o ! le d  c o m m u n i t y  in a l
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F ig u r e  2 .  M o t h e r  p a r l i a p m i n g  m  
J i V i t A - 1 r e c e i v in g  a  w e e k ly  c n p i . u h ‘ 
h u m  a  f i e l d  w o r k e r .

age, in fan ts , and  young  ch ild ren  
in S o u th  A s ia  th ro u g h  co m m u ­
n ity -b a s e d  m ic ro n u tr ie n t t r ia ls  
and  su p p o rtive  ep id em io lo g ic  re ­
sea rch . T h e  P ro je c t is  a research 
c o m p o n e n t o f the  G ove rn m e n t of 
B a n g la d e sh ’s M in is try  o f H ealth  
a n d  F a m ily  W e lfa re  u n d e r its N a­
tio n a l In teg ra ted  P opu la tion  and 
H ea lth  P ro g ra m  (N IP H P ) w h ich  
is  jo in t ly  a d m in is te re d  w ith  the  
U n ited  S ta te s  A g e n cy  fo r In te r­
n a tio n a l D e ve lo p m e n t (U S A ID ). 
T h e  P ro je c t s e e k s  to  e v a lu a te  
the  e fficacy  and  sa fe ty  o f m icro ­
nu trien t In te rven tions  fo r reducing 
m a te rna l m o rb id ity  and  m ortality, 
fe ta l m a ln u tr it io n  a n d  loss, and 
in fa n t m o rb id ity  and m orta lity. It is 
m o tiva ted  b y  a need to  in fo rm  and 
g u id e  p o lic ie s  and  p ro g ra m s  in 
th is  a rea  o f pub lic  hea lth . The firet 
m a jo r tr ia l, ca lle d  J iV itA -1 , began 
in A u g u s t 2001 and  is ongo ing . 
T h is  67 ,000 -p regnancy , p lacebo-
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co n tro lle d  tr ia l Is te s tin g  th e  e f­
fec ts  o f m aterna l supp lem enta tion  
w ith  the w eek ly  e q u iv a ie n t o f  a 
recom m ended  d ie ta ry  a llow ance  
(R D A , es tim a ted  fo r  p re g n a n t o r 
la c ta tin g  w o m e n  to  be  -2 3 ,3 0 0  
ID (7000  M9 re tin o l equ iva len ts )) 
o f  v ita m in  A . e ith e r  p re fo rm e d  
o r as p rov itam in  " -c a ro te n e , on 
m o r ta l ity  o f  w o m e n  re la te d  to  
p regnancy, and  on fe ta l lo ss  and 
in fan t m orta lity  (F igure  1), In do ing 
so, JIVi(A-1 is seek ing  to  extend 
p re v io u s  fin d in g s  from  a s im ila r 
tria l in  N epa l to  a b ro a d e r S outh  
As ian  con tex t (F igu re  2). T h is  ea r­
lie r tria l o b se rve d  a -4 0 %  re d u c ­
tion  in  m o rta lity  o f w om en  re la ted  
to  p re g n a n c y  ( 7 - 8 )  (F ig u re  3). 
A lthough  th e re  w a s  no  o ve ra ll e f­
fe c t on in fan t m o rta lity  (9), the re  
appeared  to  be a su rv iva l a d va n ­
ta g e  to  b a b ie s  b o rn  to  w o m e n  
a t risk o f n igh t b lindness  (10). A 
second  ongo ing  p iacebo -con tro l- 
led  tria l, ca lled  J iV ilA -2 , is  nes ted  
in to  the  firs t (F igu re  4 ). T h is  s tudy 
se e ks  to  con firm  p re v io u s  w o rk  in 
Indones ia  (11) and  Ind ia  (12) th a t 
new born  re ce ip t o f  -5 0 ,0 0 0  lU  o f 
v itam in  A  can  reduce  m o rta lity  in 
S outh  A s ian  in fan ts . T h e  tr ia l is 
des igned  to  enro ll -2 3 ,1 0 0  in fants 
born  to  JiV itA -1 m o the rs , supp le ­
m en t them  w ith in  the  1st tw o  days 
o f life  and  fo llow  the ir hea lth  and 
surviva l through six m onths o f age 
(F igu re  5). E va lua ting  e ffec ts  o f 
in te rven tions on m orta lity  typ ica lly  
re q u ire  en ro lling , supp lem en ting , 
and  fo llo w in g  la rg e  n u m b e rs  o f 
sub jec ts , as  in these  tw o  tria ls.

L oca ted  in  the  ru ra l, r ic e -g ro w ­
in g . p o p u la tio n -d e n s e  n o rth e rn  
d is tnc ts  o f G a ibandha  and  R ang- 
pur. the  J iV itA  P ro jec t cove rs  19 
u n io ns  w ith  an a rea  o f - 6 5 0  Km^ 
and  p o p u la tio n  o f n e a rly  650 ,000  
p e o p le  (F ig u re  6 ). T h e  a re a  in 
w h ic h  J iV i tA  o p e ra te s  l ie s  a t 
ro u g h ly  th e  2 5 th  p e rc e n t ile  o f 
the  coun try  w ith  regard  to  m any 
o f its  hea lth , n u tr it io n , v ita l, s o ­
c io e c o n o m ic  a n d  d e v e lo p m e n t 
s la l is t lc s  (1 3 ) . S in c e  1 9 9 8 , a 
jo in t te a m  o f re s e a rc h e rs  fro m  
Johns H opkins U n ive rs ity  (U S A)
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P la c e b o Vitam in A Beta-carotene

F ig u i v  3 .  M a l c i w i l  i n o n n l i t y  i n t o  ( p e r  1 0 0 .0 0 0 )  i n  l a s p o n s r  l a  v H a rn in  A  
( 7 0 0 0  j i y  R F - 'v / l i l  a n d  " - a m t c n c  1 4 2  m g / w k }  i n  N a p r i !

and  B ang ladesh has deve loped  
th is  resea rch  s ite . T h is  p rocess 
has in c lu d e d  (a ) e s ta b lish in g  a 
n e tw o rk  o f n a tio n a l a n d  lo ca l 
ins titu tiona l linkages; (b ) re c ru it­
ing  and  tra in ing  ove r 850  staff, 
-9 0 %  o f w hom  a re  local w om en, 
to  fill techn ica l, adm in istra tive  and 
log is tica l needs; (c) m app ing  and 
add ress ing  o ve r 130,000 ho u se ­
h o ld s , a d a p t in g  m a p s  d ra w n  
fro m  a e ria l p h o to g ra p h y  in the  
1930s th a t a re  now  su p p o rte d  
b y  a g lo b a l p o s itio n in g  sys te m  
(G PS )-based geograph ic in form a­
tion sys tem  (G IS ) to  enhance field 
e ffic iency and ep idem io log ic s tud ­
ies; and  (d) establishing a network 
o f 70  fie ld  o ffices, a centra l fie ld

m a n a g e m e n t s ta tio n , b io s p e c i­
m en  p ro cess ing  labora to ry , and 
a p ro je c t h e a d q u a rte rs  housing  
adm in is tra tive , data m anagem ent 
and  G IS  fac ilities . T h e  J iV itA  data 
m an a g e m e n t ce n te r has 24  s ta ff 
a n d  is  capab le  o f p rocess ing  up 
to  2 0 ,0 0 0  re c o rd s  e a c h  w e e k  
(F igu re  7).

The need fo r un its  o f  random iza ­
tion sm a lle r than  a un ion led  us 
to  c rea te  596  "sec to rs" o f s im ila r 
s ize  (each  w ith  -2 5 0  househo lds) 
tha t a lso se rve  as  ind iv idua l ‘ w ork 
units" fo r each o f o u r sector-based 
loca l s ta ff (F igu re  2). In o rd e r to 
launch  JiV ltA -1 in A u g u s t 2001, 
ove r 120,000 w om en  o f reproduc-

J IV itA -1
S e c to rs
fWomsrs;

B v ia ^ r o t e n e vita m in  A

-2C©  ^ c i o i i -2 0 0  scclra^ -20 0  seclofs .

Randomaed.

J IV itA -2

( N e w ta m

Vitam in na ce bo Vfiam ln Placebo Vitam in
A A A

*taa ■ - I «0 ; -1CW - 1M -100
ixs!»r» •ec ts rt n c ia n

»»!!«»»« j.tscmwin 14n  iniinn dUDotf«rtu 34Jo»Anm»
a«w3vMr» ov«.

F ig u r e  4 .  T lw  J M r A ^ P  ( r ia l  is  d o f y ig n c d  t o  e n r o l l  a b o u t  2 3 . 1 0 0  in fa n ts ,  h o r n  
i o  J i V i t A - !  m o t h e r s

2 0 6
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r ig u r a  5  A  n c w b c n  r c c o i v i n g ;; J iV H A ^ P  s U id y  c a p s u le .

The BBOkm̂  JMU- Proleei Area 

- *  19 U m o M  a o -o s s Z  D n tr ic ts  

396 S s c to m  <3t R g nO O T llM tlon  

->  P o p j i a l i o n  o ie S O .O O O  

' D«n»ity -  1 taJ pei»on» I Hm’

F iyu itf 6. The J iV iiA  s lu d y  .u v ii is lo c a ic d  m 19 un ions (h igh lig incd  la  thv  
right), m o s tly  in  ih c  D is ta c l o f  C a ibandha. Thv m vn is  / t ir ih c r  d iv id ffd  iiHo  
nearly  600  "s e c to is "  In o l show n) tha t •iorve .is  in it ls  o i m nd om iza iiun  ,in d  
sta ll sssignm ant.

F ig t i r r ;  7 T h r J iV n A d i iU i m a t V ig c m c n t c e n t a n n R a n g p i i f  enters u p  t o  2 0 . 0 0 0  
r e c o r d s  f,vjc/» w o e K  n l  a n  error rate o f  - 4  p e r  lO .C G i)  k c y s i r o k i j s  in le r a c t s  
w ( i t ; k ly  w ! lh  t h e  f i e l d  t o  sa/'.’C q u e r ie s  a n d  m a in la in ^  ;i G/S r r t . i p p in g  v i v l

live  age  w e re  in itia lly  reg istered 
and  a five-w ee ltiy , hom e-based  
su rve illa n ce  sys tem  w a s  im p le ­
m e n te d  th a t a n n u a lly  d e te c ts  
~-5000 new ly  m arried  w om en and 
recru its  in to  the tria l up to 18,000 
1 s t tr im e s te r  p re g n a n c ie s  th a t 
a re  co n firm e d  by  u rine  tes ting . 
The sys tem  is com plem ented by 
a w eek ly  hom e-v is iting  program  
during w hich consenting  pregnant 
w om en  a re  g iven  s tudy supp le ­
m e n ts  u n d e r  s u p e rv is io n , and 
p regnancy  ou tcom es and  b irths 
are recorded. W ith in  tw o  days of 
b irth , in fan ts  a re  g iven  a JiV itA -2 
supp lem ent, cons is ting  o f e ither 
50 ,000  lU o f v itam in  A  o r a p la ­
cebo, and  assessed  fo r s ize  by 
an th ropom etry  in th e  hom e. V ital 
even ts  o f  en ro lled  m o thers  and 
in fants con tinue  to  be m onitored 
du ring  w eek ly  hom e v is its  fo r the  
1st th ree  m onths a fte r ch ildb irth , 
and pe riod ica lly  thereafter,

Large  tr ia ls  o ffe r oppo rtun ities  to 
conduct enhanced  substud ies to 
assess  changes in m ore  involved 
in d ic a to rs  o f n u tr it io n a l s ta tus, 
m o rb id ity  and  fu n c tio n  tha t can 
be e va lu a te d  in  re la tio n  to  an 
in tervention. T hese  in tensive  pro­
tocols a im  to  com plem ent periodic 
in te rv ie w -b a s e d  a s s e s s m e n ts  
o f m orb id ity  and d ie t carried  out 
in th e  g e n e ra l tr ia l p o p u la tio n . 
F o r e x a m p le , in a d e s ig n a te d  
subs tudy  a rea  in J iV itA . invo lv ­
ing -3 %  o f a ll p regnan t w om en, 
w e  conduct an a rray  o f m aternal 
assessm en ts  during  the  1st and 
3rd tr im este r v is its  and at th ree  
m o n th s  p o s tp a rtu m . T h e se  in ­
c lude  anthropom etry, ph lebotom y 
fo r la ter vitam in A . carotenoid , and 
o th e r m ic ro n u trie n t, a n tio x ida n t 
and  im m une assays, u rine  co llec­
tion  fo r iod ine  and o the r ana lytic 
s tud ies , va g in a l sm ea rs  fo r a s ­
sessm ents  o f bacte ria l vag inosis 
risk  and response, and m aterna l 
b o d y  c o m p o s it io n  a n a ly s is  by 
b io e le c tr ic a l im p e d a n c e . S u b ­
stud ies in in fan ts  ob ta in  de ta iled  
an th ropom e try  a t b irth . 3 and 6 
m o n th s  o f a g e  {F ig u re  8 ) and  
seek lo  revea l po ten tia l d isease

207

Dhaka University Institutional Repository



NEWSLETTER 1/2006 SIGHT AND LI

m e chan ism s lh a t m ay be  re sp o n ­
s ive  to  su p p lem en ta lion  o f e ithe r 
the  m o the r o r in fant. F o r exam ple , 
o n e  J iV itA -2  su b s tu d y  is a sse ss­
in g  ra te s  o f  n a s o p h a ry n g e a l 
c o lo n iz a tio n  w ith  
i n f l u o . m n  B  a n d  S t r e p t o c o c c u s  
p n e u m o n i a e  a t th re e  m on ths  o f 
age. bo th  be ing  ca u se s  o f acu te  
re s p ira to ry  in fe c t io n s  in  e a r ly  
in fa n cy  a g a in s t w h ich  v itam in  A 
m a y  o ffe r so m e  p ro tec tion  (14). 
A n o th e r s tu d y  is  be ing  p lanned  
to  exa m in e  e ffec ts  o f v itam in  A o n  
n e ona ta l seps is  and  re la ted  com ­
p lica tions . A c ro ss  the  la rg e r tria l 
popu la tion , a fie ld  w o rke r-based  
b irth  d e fe c t su rve illa n ce  system , 
b a cke d  by  p h ys ic ia n  e xa m  and  
d ig ita l- p h o to g ra p h y .  is  b e in g  
tes ted  and eva lua ted  fo r its ab ility  
to  gene ra te  re liab le  e s tim a te s  o f 
ana tom ica l de fec ts , fo r  ra le  e s ti­
m ation  a n d  responses  to  th is  o r 
sub se q u e n t in te rven tions .

T h e  J iV itA  P ro je c t co n tin u e s  to 
learn  a g re a t dea l fro m  m eeting  
th e  c h a lle n g e s  o f  s e tt in g  up  a 
m o d e rn , c o lla b o ra tiv e  re se a rch  
p ro g ra m  in  a ru ra l S o u th  A s ian  
se tting  -  one  th a t is  capab le  o f 
c o n d u c tin g  la rg e  n u tr it io n  and  
hea lth  ca re  in te rve n tio n  tr ia ls  th a t

, A J iV iiA -P  in  ih a  s t i b s m d y  a r c s  b e i n g  m o a s u r c d  fo t ciu  
t : i r c i i i n f e r c n c o  u s in g  a/i . i c i^ ip t e d  " Z e r f a ' i "  i n s e r t i o n  t a p e

ca n  in fo rm  po licy . T he  c u rre n t 
tr ia ls  a re  d u e  to  be  co m p le te d  
du ring  2007. A dd itiona l research 
is  b e in g  p la n n e d , g u id e d  by  
em erg ing  fin d in gs  e lse w h e re  in 
the  reg ion (1 5 -1 7 ), th a t m ay help 
to  adva n ce  m aterna l and  in fan t 
m ic ronu trien t de fic iency  p reven ­
tio n  in S outh  A s ia  in the  fu ture.

The J iV itA  P ro ject is im p lem ented 
b y  the  C e n te r fo r H um an N utri­
tion in th e  D epartm ent o f In terna­

tiona l H ealth o f the  Johns H opkins 
B loom berg School o f Public Health 
in B a ltim ore , M ary land (U S A ) in 
co llabora tion  w ith  severa l expert 
partners, inc lud ing  th e  Institute o f 
N utrition a t M ahido l U niversity in 
Tha iland, the  Institute o f Nutrition 
and Food Sciences, Dhaka Univer­
sity. the  Shishu (C hildren 's) H ospi­
ta l in D haka, the  Institu te  fo r Child 
and M aterna l H ealth  in D haka and 
th e  B a n g la d e sh  A to m ic  E nergy 
C om m iss ion  in D haka. P rotocols
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fo r all J iV itA  tria ls  and s iib s tu d ie s  
a re  re v ie w e d  a n d  a p p ro ve d  by 
th e  J o h n s  H o p k in s  C o m m itte e  
on  H u m a n  R e s e a rc h  a n d  th e  
B a n g la d e s h  M e d ic a l R e se a rch  
C o m m itte e . T h e  J iV itA  P ro je c t 
IS m a d e  p o s s ib le  th ro u g h  th e  
g e n e ro u s  su p p o rt o f  the  O ffice  o f 
H ea lth , In fe c tio u s  D ise a se s  and  
N u tr it io n , U S A ID  {W a s h in g to n  
D C , U S A ), th e  U S A ID  M iss io n  in 
D haka , T he  B ill &  M e lin d a  G a tes  
F o u n d a tio n  (S e a ttle . W A , U SA) 
a n d  th e  G o v e rn m e n t o f  B a n g ­
ladesh , w ith  a d d itio n a l fin a n c ia l 
a n d  te c h n ic a l a s s is ta n c e  fro m  
S IG H T  A N D  L IF E  a n d  the  S IG H T  
A N D  L IF E  R e s e a rc h  In s t itu te  
(B a ltim o re . M D , U S A ), th e  C a n a ­
d ian  In te rn a tio n a l D e ve lo p m e n t 
A g e n cy  a n d  M ic ro n u tr ie n t In itia ­
tive  (C ID A , O tta w a , C a n a da ), the  
N u tr ilite  H ea lth  In s titu te  o f A m - 
w a y  C o rpo ra tion  and  th e  A ccess  
B u s in e s s  G ro u p  (B u e n a  P a rk . 
C A, U SA).
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Infant 6-Month Postpartum Form (I6M0P)

W e e k  o f  In te rv iew : D ate:
dd mm yy

W o rk e r ID: In itia ls

SECTION A: IDENTIFIERS/ADDRESSES
(Note to FI: Confirm name and identifiers of the respondent.)
TL Complete:

U nion :

S ector:

M a u za  :

H H:

N am e:

T L P IN :

W o m a n ’s ID:

H u sb a nd 's  N am e:

C ID : C h ild  N a m e ; S e x :

R e la t io n  o f  

r e s p o n d e n t  to  c h ild :

F o rm  S ta tu s :

1 = M o th e r  
2 = F a th e r  
3 = G ra n d m o th e r  
4 = G ra n d fa th e r  
5 = 0 t h e r  (S p e c ify : .  
9 = D o n 't  k n o w

1 =  F o rm  c o m p le te d _________
2 =  N o t m e t  b y  2 8  w k  o f  a g e  
5 =  C h ild  a d o p te d  
6 =  R e fu s e d  in te rv ie w  
7 =  P e rm a n e n t ly  m o v e d

8 : Id ie d

1= M a le
2 = F e m a le

STOP

STOP: Complete 
IVBA

(N o te  to  F I: If th is  c h ild ’s n a m e  is know n , re p la ce  "th is  ch ild " w ith  th e  a c tu a l n a m e  in th e  ques tions  
be low ,)

2 1 0
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SECTION B: MORBIDITY
1. In  th e  p a s t 3  m o n th s  h a s  th is  c h ild  h a d  a c o u g h , c o ld , o r  h a d  d if f ic u lty  
b re a th in g ?

0 = N o {G o to 2 )
1=Yes (Go to la )  
9=Don’t  know (Go to 2)

1 a . In  th e  p a s t  3 m o n th s , h o w  m a n y  t im e s  h a s  th is  c h ild  h a d  a  c o u g h , c o ld  o r  h a d  
d i f f ic u lty  b re a th in g ?

1-7=No. times 
8=8 or more times 
9=Don't know

1b- O f  th e s e t im e s , I w il l  n o w  a s k  y o u  a b o u t th e  w o r s t  t im e .
D u r in g  th e  w o r s t  t im e  o f  c o u g h , c o ld  o r  d i f f ic u lty  b re a th in g . . .

i. . . .d id  th is  c h ild  h a v e  c o u g h  ?

0=No
1=Yes
9=D on't know

ii, .. . w a s  th is  c h ild  b re a th in g  fa s te r  th a n  u s u a l?

0=No
l=Y es
9=D on’t know

. . .d id  th is  c h ild  h a v e  c h e s t  in d ra w in g ?

IV. .

0=No
l=Y es
9=D on't know

..d id  th is  c h ild  m a k e  w h e e z in g  s o u n d s  w h e n  
b re a th in g ?

0=No 
i= Y e s
9=Don’t know

V. . . .d id  th is  c h ild  m a k e  g ru n t in g  s o u n d s  w h e n  b re a th in g  ?

0=No
1=Yes
9=D on’t know

v i, . . .d id  th is  c h ild  h a v e  h ig h  fe v e r  ( h o t  to  to u c h )  ?

0=No
l= Y e s
9=Don’t know

v ii. . . .d id  th is  c h ild  h a v e  4  o r  m o re  lo o s e , w a te ry  s to o ls  p e r  
d a y  ?

0=No 
l= Y e s
9=Don’t know
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v iii.  . . .d id  th is  c h ild  h a v e  b lo o d y  s to o ls  ?

0=No
l= Y e s
9=Don't know

ix ....... h o w  m a n y  d a y s  d id  th is  w o rs t  t im e  o f  c o u g h , c o ld  o r
d if f ic u lty  b re a th in g  la s t  ?

01-97=No. o f days 
98=98 or more days 
99=Don't know

X. . . .h o w  o ld  w a s  th is  c h ild  { in  c o m p le te d  m o n th s )?

3-6=Num ber o f months 
9=Don't know

x i i . . . .w h e r e  o r  b y  w h o m  w a s  th is  c h ild  t r e a te d  ?

0=Not treated
1=Home remedy 
2=Sham an (Religious Healer) 
3=Homeopath/Ayun/eda/KabiraJ 
4=M edicine shop 
5=VilIage doctor
6=Param edic (FW V,MA,HA, SACMO, 
Pharm acist ,SC,FW C,CC, etc.) 
7=Doctor(MBBS)/C linic 
8=Hospital(THC)
9=Don't know

1 c . H o w  m a n y  d a y s  in  th e  p a s t 7  d a y s  h a s  th is  c h ild  h a d  a c o u g h , c o ld  o r  d if f ic u lty  
b re a th in g ?

0=None 
1-7=No. o f days 
9=Don’t  know

2. In  th e  p a s t  3  m o n th s  h a s  th is  c h ild  h a d  a n y  d a y  w ith  4  o r  m o re  lo o s e  w a te ry  s to o ls  o r  
d ia r rh e a ?  __

0=N o(G o  to  3)
1=Yes (Go to 2a)
9=Don’t know (Go to 3)

2 a . In  th e  p a s t  3  m o n th s ,  h o w  m a n y  t im e s  d id  th is  c h ild  h a v e  4  o r  m o re  lo o s e  w a te ry  
s to o ls  o r  d ia r rh e a  p e r  d a y  ?

1-7=No. times
8=8 or more times 
9=Don’t know

2 b . O f  th e s e t im e s . I w il l n o w  a s k  y o u  a b o u t th e  w o rs t  t im e .
D u r in g  th e  w o r s t  t im e  o f  lo o s e  w a te ry  s to o ls  o r  d ia r rh e a . . .

. . .h o w  m a n y  d a y s  d id  th e  lo o s e  w a te ry  s to o ls  o r  d ia r rh e a  la s t ?
01-97= No. o f days 
98=98 or more 
99=Don't know
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ii. . . .w h a t  w a s  th e  m a x im u m  n u m b e r  o f  s to o ls  p e r  d a y  ?

1-7=No. o f stools
8=8 o r more
9=Don’t know

iii. . . .w h e r e  o r  b y  w h o m  w a s  th is  c h ild  tr e a te d ?

0 -N o t treated
1=Home remedy
2-S ham an (Religious Healer)
3=Homeopath/Ayurveda/Kabiraj
4=M edtcine shop
5=Village doctor
6=Param edlc (FWV,iVlA,HA, SACMO,

Pharmacist ,SC,FWC,CC, etc.)
7=Doctor(MBBS)/C linic
8=Hospital(THC)
9=D on't know

iv . . . .h o w  o ld  w a s  th is  c h ild  ( in  c o m p le te d  m o n th s )?

3-6=Num ber o f months
9=Don’t know

2 c , H o w  m a n y  d a y s  in  th e  p a s t 7  d a y s  h a s  th is  c h ild  h a d  4  o r  m o re  lo o s e
w a te ry  s to o ls  ? 0=None

1-7=No. o f days
9=D on't know

3. In  th e  p a s t  3 m o n th s  h a s  th is  c h ild  h a d  a n y  b lo o d y  s to o ls ?
0=No (go to 4)
1=Yes (go to 3a) 
9=Don't know (go to 4)

3 a , In  th e  p a s t  3  m o n th s , h o w  m a n y  t im e s  d id  th is  c h ild  h a v e  b lo o d y  s to o ls ?

1-7=No, times 
8=8 or more times 
9=Don’t know

3 b . O f  th e s e t im e s ,  I w il l n o w  a s k  y o u  a b o u t th e  w o rs t  t im e .
D u r in g  th e  w o r s t  t im e  o f  b lo o d y  s to o ls _

I. . . .h o w  m a n y  d a y s  d id  th e  b lo o d y  s to o ls  la s t  ?

01-97= No. o f days 
98=98 or more days 
99=Don’t know

.w h a t  w a s  th e  m a x im u m  n u m b e r  o f  b lo o d y  s to o ls  p e r  d a y  ?

1-7= Num ber o f stools 
8=8 or more 
9=Don't know
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i i i . . . .d id  th is  c h ild  h a v e  a hi(3h fe v e r  ( h o t  to  to u c h )  ?

0=No
1=Yes
9=Don't know

iv . . . .w h e r e  o r  b y  w h o m  w a s  th is  c h ild  t r e a te d  ?

0=Not treated
1=Home remedy
2=Sham an (Religious Healer)
3=Homeopath/Ayurveda/Kabiraj
4=M edicine shop
5=Village doctor
6=Param edic (FW V,MA,HA, SACMO,

Pharm acist ,SC,FW C,CC, etc.)
7=Doctor(MBBS)/C linic
8=Hospital(THC)
9=Don't know

v . . . .h o w  o ld  w a s  th is  c h ild  ( in  c o m p le te d  m o n th s )?

3-6=Num ber o f months
9=Don't know

3 c . H o w  m a n y  d a y s  in  th e  p a s t  7  d a y s  d id  th is  c h ild  h a v e  b lo o d y  s to o ls ?
O^None
1-7=Num ber o f days
9=Don’t know

4 . In  th e  p a s t  3 m o n th s  h a s  th is  c h ild  h a d  a  h ig h  fe v e r , th a t  is , th is  c h ild  w a s  h o t  to  th e  to u c h ?

0=No (go to Section C)
1=Yes (go to 4a)
9=Don’t know (go to Section C)

4 a . In  th e  p a s t  3  m o n th s , h o w  m a n y  t im e s  d id  th is  c h ild  h a v e  h ig h  fe v e r  ( h o t  to  to u c h )?

1-7= No. o f times 
8=8 or m ore times 
9= Don’t know

4 b . O f  th e s e t im e s ,  I w il l  n o w  a s k  y o u  a b o u t  th e  w o r s t  t im e .
D u r in g  th e  w o r s t  t im e  o f  h ig h  fe v e r .. . .

i ......h o w  m a n y  d a y s  d id  th e  w o r s t  t im e  o f  h ig h  fe v e r  la s t?

01-97=No. o f days 
98=98 or more days 
99=Don't know
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ii w h e re  o r  b y  w h o m  w a s  th is  c h ild  tr e a te d ?
0=Not treated
1=Home remedy
2=Sham an (Religious Healer)
3=Homeopath/Ayurveda/Kabiraj
4=M edicine shop
5=Village doctor
6=Param edic (FW V,MA,HA, SACMO,

Pharm acist ,SC,FW C,CC, etc.)
7=Doctor(MBBS)/C linic
8=Hospital(THC)
9=Don't know

i i i ....... h o w  o ld  w a s  th is  c h ild  ( in  c o m p le te d  m o n th s )?

3-6=Num ber o f Months
9=Don’t l<now

4 c , H o w  m a n y  d a y s  in  th e  p a s t  7  d a y s  h a s  th is  c h ild  h a d  a  h ig h  fe v e r  ( h o t  to  to u c h )  ?

0=None
1-7=No. o f days
9=Don't know
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SECTION C: BLEEDING DISEASE

1. A t a n y  tim e  in th e  c h ild 's  life  d id  h e /sh e  have ...

A

0=No
1=Yes (Go to B) 
9=Don’t  know

( I f  A  is  y e s :)  A t  w h a t  
a g e  d i d  t h i s  f i r s t  
o c c u r  7

B
001-365=No o f days 
999=Don't know

( I f  A  is  y e s )  B y  w h o m  o r  
w h e r e  w a s  t h e  c h i l d  
t r e a t e d  f o r  t h i s  ?

0=Nol treated 
1=Home remedy 
2=Shaman (Religious Healer) 
3=Homeopath/Ayurveda/Kobiraj 
4=Medlcine shop 
5=Village doctor 
6=Paramedic 

(FWV, MA, HA.SACMO, 
Pharmacist, SC, FWC.CC, etc.) 

7=D octo r(M B B S)/C lin ic  
6=Hospital (THC)
9=Don't know

a. a n o se b le e d  ?

b. a n y  b ru is ing  on  th e  body  ?

c- a b leed ing  u m b ilicu s  ?

d. b righ t red b lood  in s to o ls  ?

e. ve ry  d a rk  s to o ls  ?

f. a  bu lg ing  fo n ta n e lle  ?

W o rk s p a c e : ,

FI N O T E : i f  in fa n t  w a s  fe m a le , g o  to  S e c t io n  D.
2. ( I f  in fa n t w a s  m a le ) W a s  the  in fa n t c ircu m c ize d  ? 0=No (Go to Section D)

1=Yes {Go to 2a)
9=Don’t know (Go to Section D)

2a. A t w h a t a g e  w a s  th e  in fa n t c ircu m c ize d  ?

W o rk s p a c e : .

000-365=No. o f days 
999=Don't know

2b. D id  th e  in fa n t b leed  a lo t a fte r c ircu m c is io n  ?
0=No (Go to Section D)
1=Yes (Go to  2bi)
9=Don’t know (Go to Section D)
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2b i. F ro m  w h o m  o r w h e re  w a s  tre a tm e n t so u g h t fo r  th is  b le e d in g  ?

0=N ot trea ted
1=H om e rem edy
2=S ham an (R e lig ious Healer)
3=H om eopa th  /  A yurveda  /  Kobira j /  Hazam
4=IVledicine shop
5=V illage  doctor
6= P aram ed ic  (FW V , MA, H A ,P harm acist 

S A C M O .S C , F W C .C C )
7 = D o c to r (M B B S ) /  C lin ic 
8=H osp ita l (TH C )
9= D on 't know

SECTION D: BREASTFEEDING

1, A re  y o u  c u r r e n t ly  b r e a s t  fe e d in g  th is  c h ild ?
0=No (G oto  la )
1=Yes (Go to 2)
9=Don’t know (Go to Section E)

1 a . A t  w h a t  a g e  d id  y o u  s to p  b re a s t  fe e d in g  th is  c h ild ?

001-365 = Age in days 
999= Don't Know

W o rk s p a c e : .

1 b . W h y  d id  y o u  s to p  b re a s t fe e d in g  th is  c h ild ? 1= Mother is  ill or weak 
2= Child is ill Of weak 
3= N ipple/Breast Problem 
4= insufficient Milk 
5= M o ihe f busy working 
6= Child refused
7= Other, Specify________
9= Don't Know

c
o'.poow

o
O

2 . D u r in g  a ll o f  y e s te rd a y  a n d  n ig h t  h o w  m a n y  t im e s  d id  y o u  b re a s t fe e d  th is  c h i ld ?

00= None
01-98= Number o f times 
99=Don't know

3 , Is  th is  c h ild  g e t t in g  e n o u g h  b re a s t  m ilk , th a t  is , a s  m u c h  a s  h e /s h e  w a n ts ?

0=N o
1=Yes
9= D on 't K now
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S E C T IO N  E : C H IL D  D IE T

i  D o e s  th is  c h ild  p re s e n t ly  ta k e  a n y  o f  
th e  fo l lo w in g  fo o d s / l iq u id s  o n  a  re g u la r  
b a s is ;  th a t  is , e v e ry  d a y  o r  e v e ry  o th e r  
d a y ?

A

F o o d

a. C o w , g o a t, s h e e p , 
b u ffa lo ,  m ilk

b. P o w d e re d  m ilk  
(D a n o , R e d  C o w , e tc . . . )

0=No
1=Yes
9=Don't know

If  yes , a g e  in 
m on ths  w h e n  fed 
th e  firs t tim e

B

0 =

1-6
9=

1 month 
No. of months 

)on't know

If  yes , h o w  m a n y  
tim e s  has th is  ch ild  
had  th is  fo o d  in the  
p a s t 7 da ys?

C

D id th is 
ch ild  ea t 
th is  food  
yes te rday?

D

00=None
01-98=No o f times 
99=Don't know

0=No
1=Yes
9=Don’t know

c . O th e r  m o th e r ’s  m ilk

d . B a b y  fo rm u la  
(M y  B o y , C e re la c , e tc . . . )

e . S u ji

f. P a y e s h

g . W h e a t  o r  r ic e  f io u r  
(g ru e l)

h. T a p io c a  (S h a g o /S h o t i)

i. R ic e

i. K h ic h a r i

k . B a r le y

I. W a te r

m . S w e e t  /  S u g a r  W a te r

n. R ip e  B a n a n a

0, M ilk  te a

p . B is c u its

q . O th e r ,  S p e c ify

r. O th e r ,  S p e c ify
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SECTION F: CHILD IMMUNIZATION RECORD
Note: Ask mother for the infant’s  vaccine card and examine it.
1. W a s  th is  c h ild  e v e r  g iv e n  o r  fe d  a n y  v a c c in a t io n s  to  p re v e n t  h im /h e r  f ro m  g e tt in g  

d is e a s e s  ( th e  6  d e a d ly  d is e a s e s )?
0=No (Go to Section G)

A

1=Yes (Go to 1a) 
9=Don’t know (Go to G)

B C

1a. D P T  va cc in a tion  
a g a in s t d ip th e ria , 
p e rtu s is  a n d  te ta n u s  
(in jec tion  in th e  th ig h ) ?

1b. P o lio  va cc in e  (th a t is, 
d rops  in th e  m o u th ) ?

Please tell me if (CHILD
NAME) rece ived ...............

0= No 
1=Yes
9= Don’t Know

If yes, how many 
times?

1-8=No. of times 
9= Don’t  Know

FI: Check card to 
confirm vaccine: 

0= Card, no doses 
1-8= No. o f doses 
9= No card

SECTION G: CHILD ANTHROPOMETRY

6 6 .6 = R e fu s e d  

9 9 -9  D o n ’t  knov\/

NOTE: Enter "1" for Form Status on Page 1
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Form 46 , V ersion 2, M arch 3 .2 0 0 3  / J iV itA -1
A p p en d ix  III

W e e k  o f  In te rv ie w : D a te :
d d m m yy

W o rk e r  ID : In it ia ls

SECTIO N A : IDEN TIFIERS/AD DR ESSES
(N ote  to  Fi; C o n firm  nam e and  id e n tif ie rs  o f  t l ie  w o m a n  and  deceased  in fan t.) 

T L  f i l l  o u t fro m  PTL:

U n io n :

S e c to r :

M a u z a T L  P IN :

H H : W o m a n ’s ID :

N a m e : H u s b a n d 's  N a m e :

C ID : In fa n t N a m e : S e x :
1=Male 
2=Fem aie 
9=D on’t know

R e la t io n  o f  r e s p o n d e n t  

t o  d e c e a s e d  in fa n t :

1 . 2 . 3.

1=Mother 
2=Father 
3=G randm other 
4=G randfather 
5=0 ther, specify:, 
9=D on't know

F o r m  S ta tu s : 1 =  C o n s e n t  g iv e n / fo r m  c o m p le te d

2 =  N o t  m e t  u n t i l  t h e  e n d  o f  th e  s tu d y  

6 =  R e fu s e d  o r  c o n s e n t  n o t  g iv e n  

7 =  P e r m a n e n t ly  m o v e d STOP

SECTIO N B: V IT A L  INFO RM ATIO N
(TL: Fill out the following information about the deceased infant from PTL, if available)

1. D a te  o f  b ir th

2 . D a te  o f  d e a th

m 2 0
d d m m y y

2 0

9 9 - 9 9 - 9 9 = D o n ’t  k n o w

9 9 - 9 9 - 9 9 = D o n ’t  k n o w
d d  m m  y  y

FI N o te : If age a t dea th  is  > 1 year, STOP INTERVIEW . C ode “ 1 ’’ in  Fo rm  S ta tus  Box.

3 . (F I  c o tp p le te : )  W a s  a g e  a t  d e a th  >  4 8  h o u r s ?  o = n o
1 = Y e s  F I :  A l l  g r a y  b o x  q u e s t io n s  m u s t  b e  a s k e d .  
9 = D o n ’t  k n o w
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4 . W h e re  d id  th e  in fa n t d ie ?
01=Parent's hom e
02=G randparent's home
03=N eighbors/friends/re la tives house
04=FW C
05=THC
06=M CW C

07=D is tiic t hospita l 
OS^Private clin ic  
09=M edica l college
10=Enroute to  o r  from  any health facility
11=0ther. S pe c ify_____________________
99=D on 't know

5 . D id  a n y  “d o c to r "  o r  h e a lth  w o rk e r  o f  a n y  ty p e  v is it o r  t r e a t  th e  in fa n t a t th e  t im e  o f  d e a th  o r  in  th e  tw o  
w e e k s  b e fo re  h is /h e r  d e a th ?

0=No (G o to Section C)
1=Yes (Go to  5a j 
9=D on't know  (Go to Section C)

5 a . T y p e  
o f  “ d o c to r ” 
/  h e a lth  
w o rk e r?

5 b . W a s  h e /s h e  
p re s e n t a t  th e  
t im e  o f  th e  
in fa n t ’s d e a th ?

0=No
i= Y e s
9=D on't K now

5 c . D id  th e  “d o c to r "  o r 
h e a lth  w o rk e r  te ll y o u  w h y  
th e  in fa n t d ie d ?

0=No (G o to  Section C)
1=Yes (Go to 5d)
9=D on 't know  (Go to Section C)

5 d . { I f  5 c  i s  y e s )  W h a t  w e re  th e  r e a s o n s  
g iv e n  a s  to  w h y  th e  in fa n t d ie d ?
( F I :  W r i t e  v e r b a t i m  r e s p o n s e )

C odes fo r 5a
1<»TBA
2=Sham an
3 = H o m eo pa th /A yu rved ic  
4=M ediclne Shop 
5=Village doctor
6-=Paramedlc (FWV, MA, HA. PHARM ACIST, SACMO, SC, etc.) 
7=MBBS doctor 
S'^Hospltal doctor 
9= D o n 'tknow
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SECTIO N C: CO NDITIO N A T  BIRTH AN D  FIRST MONTH OF LIFE
I  a m  n o w  g o i n g  t o  a s k  y o u  q u e s t i o n s  a b o u t  t h e  c o n d i t i o n  o f  y o u r  b a b y  a t  b i r t h  a n d  h e a l t h  i n  t h e  m o n t h
o f  l i f e .

1. W a s  th e  s iz e  o f  th e  in fa n t a t b ir th  la rg e , a v e ra g e , s m a ll, o r  v e ry  s m a ll?

Form  46 , V ersion  2, M arch 3, 2003 / J iV i tA - l  ^

1=Large 
2=M ed ium  
3=S m all 
4=V ery  Sm all 
9=D on ’t know

2. (F I s h o w  p ic tu re .)  W h ic h  p ic tu re  w h ic h  is  c lo s e s t to  th e  s iz e  o f y o u r  b a b y  a t  b ir th ?

R ecord  num ber 1-4 
9=D on ’t know

3. H o w  m a n y  m o n th s  ( ru n n in g )  p re g n a n t w e re  y o u  w h e n  y o u  g a v e  b ir th  ?

01-11=  No. o f runn ing m onths 
99= D on’t Know

4 . H o w  lo n g  a fte r  b ir th  d id  th e  in fa n t b e g in  c ry in g  o r  b re a th in g : w ith in  a  m in u te  o r  m o re  th a n  1 

m in u te ? 1=W ith in a m inu te  
2=M ore  than  1 m inu te  
9 = D on ’t know

5 . H o w  w a s  th e  in fa n t c ry in g  r ig h t a f te r  b ir th : w e a k ly , n o rm a lly  o r  v ig o ro u s ly  ?

1 =C ried  w e a k ly  /  did no t cry 
2=C ried  no rm a lly  o r v igo rous ly  
9=D on ’t  know

F I  N O T E :  I f  S e c t i o n  B ,  q u e s t i o n  3  i s  ‘ Y E S ’ ( a g e  a t  
6 . D id  th e  in fa n t s to p  c ry in g  o r  h a d  a w e a k  o r  a b n o

i e a t l
rm a l

“j  > 4 8  h o u r s ) :
c ry  I'no t lo u d i fro m  3 -2 8  d a y s  a f te r  b ir th ?  

0 -N o  
1=Yes
9= D o n 't know

7 . H o w  d id  th e  in fa n t m o v e  its  l im b s  r ig h t a fte r  b irth : no1 a t a ll, w e a k ly , n o rm a lly  o r  v ig o ro u s ly ?

0=D id no t m ove 
1=M oved w eak ly  
2=M oved  no rm a lly  o r v igo rous ly  
9 = D o n 't know

F I  N O T E :  I f  S e q t i o n  B ,  q u e s t i o n  3  i s  Y E S  ( a g e  a t  d  
8, D id  th e  in fa n t b e e o m e  le th a rg ic , c o n t in u o u s ly  d r

e a t h
DWSi

> 4 8  h o u r s ) :
' b r  u n c o n s c io u s  fro m  3 -2 8  d a y s  a f te r b ir th ?

0=N o
1=Yes
9 = D o n 't know
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9. W a s  th e  in fa n t b lu e  a ll o v e r  o r  d id  it h a v e  b lu e  h a n d s  o r  fe e t a t b ir th ?

0=N o
1=Yes
9 = D o n 't know

10. D id  th e  in fa n t h a v e  y e llo w  e y e s  in  th e  2 4  h o u rs  fo llo w in g  b ir th ?

0=N o 
1=Yes
9 = D o n 't know

11. D id  th e  in fa n t c h o k e  o r  f ro th  d u r in g  fe e d in g s  g iv e n  im m e d ia te ly  a f te r  b ir th ?

0=N o 
l= Y e s  
9= D o n 't know

12. D id  th e  in fa n t h a v e  a n y  c o n v u ls io n /s e iz u re s  in th e  2 d a y s  a f te r  b ir th ?

0=N o 
1=Yes
9= D o n 't know

F I  N O T E :  I f  S e c t i o n  B ,  q u e s t i o n  3  i s  Y E S  ( a g e  a t  d e a t h  > 4 8  h o u r s ) :
1 3 . D id  th e  in fa n t  h a v e  a n y  c o n v u ls io n s /s e iz u re s  in  th e  3 -2 8  d a y s  a f te r  b ir th ?

0=N o 
1=Yes
9 = D on ’t  know

1 4 . D id  th e  in fa n t h a v e  h ig h  fe v e r  (h o t to  th e  to u c h )  in  th e  f ir s t  m o n th  o f  life ?

0=N o 
l= Y e s
9= D o n 't know

15 . D id  th e  in fa n t h a v e  a  v e ry  re d  u m b ilic u s  o r  d is c h a rg e  fro m  th e  u m b ilic u s  w ith in  2 8  d a y s  a fte r  b ir th ?

0=N o
1=Yes
9= D on ’t know
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1 6 . A t  b ir th , d id  th e  in fa n t h a v e  a n y  a b n o rm a lity  o r  m a rk s  ?

0=N o  abnorm ality  
1=A bnorm al 
9 = D on ’t know

D e s c r ib e  A b n o rm a lity

a . H e a d .............................

b. E y e s ...............................

c . E a rs .................................

d . N o s e ...............................

e . M o u th / l ip s ....................

‘  f .  J a w .................................

g . A rm s ...............................

h . H a n d s / f in g e r s ..........

i. S to m a c h  /  C h e s t......

j .  B a c k ...............................

k . L e g s ................................

I. F e e t / t o e s ....................

V m . G e n ita ls .........................

n. B u tto c k s .......................

0- S k in .................................

p . O th e r ..............................

I f  “O th e r” , d e s c r ib e :
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SECTIO N D: IN JU R Y O R V IO LE N T EVENT
I w il l n o w  a s k  y o u  s o m e  q u e s t io n s  a b o u t a n y  in ju ry  o r  a c c id e n t th a t  m ig h t h a v e  h a p p e n e d  to  th is  
in fa n t b e fo re  h is  o r  h e r  d e a th .

1. D id  th e  in fa n t re c e iv e  a n  in ju ry /a c c id e n t /a n im a l b ite  o r  e x p e r ie n c e  a n y  o th e r  v io le n t e v e n t?

1a. D e s c r ib e  w h a t h a p p e n e d .

0=N o (G o to  S ection E)
1=Yes (G o to  la )
9= D o n 't know  (G o to  S ection  E)

1b. F I: E n te r  in ju ry  o r  a c c id e n t ty p e  b a s e d  o n  th e  a b o v e  (q u e s t io n  1 a ) d e s c r ip t io n :
( I f  m o re  th a n  o n e  a c c id e n t o r  in ju ry  is  re p o r te d , th e n  e n te r  th e  m o s t re c e n t o n e .)

01= Burning 
02= D rowning 
03= Fall
04=M o to r veh ic le  acc ident 
0 5 = 0 th e r accident 
05=S nake  (o r o the r an im a l) b ite 
07=P oison ing  
08=H and Beating, K icking 
09=G un shot 
10=C ut
11=B lun t T raum a 
12=Suffocation
13=E lectrocution  /  L igh tn ing  S trike 
1 4 = 0 th e r 
9 9 = D o n 't Know

1c. D id  th e  in fa n t  d ie  fro m  th is  in ju ry ?

0=N o
1=Yes
9=D on ’t l<now

Id .  H o w  lo n g  w a s  it b e tw e e n  th e  in ju ry  a n d  th e  in fa n t’s d e a th ?  
T im e  U n i t s

00-98= T im e  
99= D on 't Know

1=H ours
2=D ays
3=W eeks
4=M on ths
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SECTIO N E: ILLN ESS SYM PTO M S

(FI NOTE: I f  S e c t i o n  B, q u e s t i o n  3  i s  NO ( a g e  a t  d e a t h  <  4 8  h o u r s ) :  Skip to Section F)
I  a m  n o w  g o i n g  t o  a s l<  y o u  q u e s t i o n s  a b o u t  a n y  h e a l t h  p r o b l e m  y o u r  b a b y  h a d  in  t h e  7  d a y s  b e f o r e  d e a t h .

Respiratory Disease
1, D id  th e  in fa n t h a v e  a c o u g h  o r  c o ld  in  th e  7  d a y s  b e fo re  d e a th ?

0 = N o {G o  to  2)
1=Y es {G o to  1a)
9= D o n 't kn o w  (G o to  2)

la .  H o w  m a n y  d a y s  d id  th e  in fa n t  h a v e  a c o u g h  o r  c o ld ?

1b. W a s  th e  c o ld  o r  c o u g h  a c c o m p a n ie d  b y  fe v e r?

Ib i .  F o r  how/ m a n y  d a y s  d id  th e  fe v e r  la s t?

1-7=No. o f days 
9= D o n 't know

0 = N o (G o  to  2)
1=Yes (G o to  Ib i)  
9= D o n 't know  (G o to  2)

1-7=No. o f days 
9= D o n 't know

2. D id  th e  in fa n t h a v e  d if f ic u lty  b re a th in g  in  th e  7  d a y s  b e fo re  d e a th ?

0=N o (G o to  3}
1=Yes (G o to  2a) 
9 = D on ’t know  (G o to  3)

2 a . H o w  m a n y  d a y s  d id  th e  in fa n t h a v e  d if f ic u lty  b re a th in g ?

1-7=No, o f days 
9= D o n 't know

2 b . W a s  th e  d if f ic u lty  b re a th in g  a c c o m p a n ie d  b y  fe v e r?

0 = N o (G o  to  3)
1=Y es {G o to  2bi) 
9= D on ’t kn o w  (G o to  3)

2 b i. If y e s , fo r  h o w  m a n y  d a y s  d id  th e  fe v e r  la s t?

1-7=No. o f  days 
9=D on ’t  know

3. D id  th e  in fa n t b re a th e  fa s te r  th a n  n o rm a l in  th e  7  d a y s  b e fo re  d e a th ?

0=N o (G o to  4)
1=Yes (G o to  3a) 
9= D on ’t know  {G o to  4)

3 a . H o w  m a n y  d a y s  d id  th e  in fa n t b re a th  fa s te r  th a n  n o rm a l?
1-7=No. o f days 
9= D on ’t know
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4 . D id  th e  in fa n t 's  n o s tr ils  m o v e  in a n d  o u t a s  h e /s h e  b re a th e d  in  th e  7 d a y s  b e fo re  
d e a th ?

0=N o (G o to  5)
1=Yes (G o to  4a) 
9 = D on ’t know  (G o to  5)

4 a . H o w  m a n y  d a y s  d id  th e  in fa n t ’s n o s tr ils  m o v e  in  a n d  o u t a s  h e /s h e  
b re a th e d ?  _____

1-7=No. o f days 
9= D o n 't know

5. D id  th e  in fa n t m a k e  w h e e z in g  s o u n d s  w h e n  b re a th in g  in  th e  7 d a y s  b e fo re  d e a th ?

0 = N o (G o  to  6)
1=Yes (G o to  5a) 
9= D o n 't know  (G o to  6)

5 a . H o w  m a n y  d a y s  d id  th e  in fa n t m a k e  w h e e z in g  s o u n d s ?

1-7=N o. o f days 
9= D o n 't know

6. D id  th e  in fa n t h a v e  h ig h  p itc h e d  w h is t l in g  in  th e  7  d a y s  b e fo re  d e a th ?

0=N o (G o to  7)
1=Y es (G o to  6a) 
9= D o n 't kn o w  (G o to  7)

6 a . H o w  m a n y  d a y s  d id  th e  in fa n t h a v e  h ig h  p itc h e d  w h is t lin g ?

1-7=N o. o f  days 
9= D o n 't know

7. D id  th e  in fa n t m a k e  g ru n t in g  s o u n d s  w h e n  b re a th in g  in th e  7  d a y s  b e fo re  d e a th ?

0=N o (G o to  8)
1=Yes (G o to  7a) 
9 = D on ’t know  (G o to  8)

7 a . H o w  m a n y  d a y s  d id  th e  in fa n t m a k e  g ru n t in g  s o u n d s ?

1-7=No. o f days 
9= D o n 't know

8. D id  th e  in fa n t h a v e  c h e s t in d ra w in g  in  th e  7  d a y s  b e fo re  d e a th ?

0=N o (G o to  9)
1=Yes (G o to  8a) 
9= D on ’t know  (G o to  9)
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8 a . H o w  m a n y  d a y s  d id  th e  in fa n t h a v e  c h e s t in d ra w in g ?

0=No (Go to 9)
1=Yes (Go to 9)
9=Don't know (Go to 9)

9. D id  th e  in fa n t e v e r  s to p  b re a th in g  fo r  a  lo n g  t im e  a n d  th e n  s ta r t  a g a in  in  th e  7 d a y s  
b e fo re  d e a th ?

Diarrhea/Dysentery

0 = N o (G o to  10) 
1 = Y e s (G o  to  10) 
9 = D on ’t  know  (G o to  10}

10. D id  th e  in fa n t h a v e  lo o s e , w a te ry  s to o ls  in th e  7 d a y s  b e fo re  d e a th ?

0 = N o (G o  to  11)
1=Yes (G o to  10a) 
9 = D o n 't know  (G o to  11)

10a . H o w  m a n y  d a y s  d id  h e  o r  s h e  h a v e  lo o s e , w a te ry  s to o ls ?

1-7=N o. o f  days 
9 = D on ’t know

10b . W h a t w a s  th e  h ig h e s t fre q u e n c y  o f  lo o se , w a te ry  s to o ls  o n  th e  w o rs t  d a y ?
01-30=N o. o f stools 
9 9= D on 't know

10c. D id  th e  in fa n t b re a s t fe e d  o r  d r in k  a n y  liq u id  d u r in g  th e  t im e  o f lo o s e , w a te ry  s to o ls ?

0=N o
1=Yes
9 = D on ’t know

lO d . W a s  th e  lo o s e  w a te ry  s to o ls  a c c o m p a n ie d  b y  fe v e r?
0=N o (G o t o l l )
1=Yes (G o to lO d i)  
9= D on ’t know  (G o to  11 ]

1 0 d i. F o r  h o w  m a n y  d a y s  d id  th e  fe v e r  la s t?
1-7=N o. o f  days 
9 = D on ’t  know

11. D id  th e  in fa n t h a v e  a n y  b lo o d  in  h is /h e r  s to o ls  in th e  7 d a y s  b e fo re  d e a th ?
0=N o (G o to  12)
1=Y es (G o to  11a) 
9= D on ’t kn o w  (G o to  12)

1 l a .  O n  h o w  m a n y  to ta l d a y s  w a s  th e re  b lo o d  in  th e  s to o ls ?

1-7=No. o f days 
9= D o n 't know

12. D id  th e  in fa n t v o m it  f re q u e n t ly  in  th e  tw o  d a y s  b e fo re  d e a th ?
0=N o
1=Yes
9 = D o n 't know
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13. D id  th e  in fa n t s to p  u r in a tin g  in  th e  tw o  d a y s  b e fo re  d e a th ?

Skin Diseases
14  . D id  th e  in fa n t h a v e  a  ra s h  in  th e  7 d a y s  b e fo re  d e a th ?

1 4 a . W h e re  o n  th e  in fa n t ’s  b o d y  w a s  th e  ra s h ?

0=No
1=Yes
9=Don't know

0=N o  (G o to  15)
1=Yes (G o to  14a) 
9= D on ’t  know  (G o to  15)

1= Head /  N eck 
2=  C h e s t / S tom ach 
3= Back
4= A rm s  /  hands 
5= A rm p it 
6=  B u ttocks  / gro in 
7= Legs /  fee t 
8= A ll ove r 
9 = D o n 't know

1 4 b . W a s  th e  ra s h  f la t  o r  ra is e d ? 1=Flat 
2=R aised 
9 = D on ’t  know

1 4 c . D id  th e  ra s h  h a v e  b lis te rs  c o n ta in in g  w a te r  o r  p u s ?

14d . D id  th e  s k in  c ra c k  o r  p e e l a fte r  th e  ra s h ?

15. D id  th e  in fa n t h a v e  “ m e a s le s "?

0=N o  w a te r o r pus 
1 =W ate r 
2=P us
9 = D o n 't know

0=N o
1=Yes
9= D on ’t know

0=N o
1=Yes
9 = D o n 't know

FI N o te : t f  age  a tdegffh^ is  < 28 days , S K IP T C ^ g r T lO N  F.
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Other Conditions

16. D id  y o u r  in fa n t s to p  b e in g  a b le  to  g ra s p  in  th e  7  d a y s  b e fo re  d e a th ?

0 = N o (G o  to 17)
1=Yes (G o to  16a} 
9 = D o n 't know  (G o to 17)

1 6 a . H o w  lo n g  b e fo re  y o u r  in fa n t d ie d  d id  h e /s h e  s to p  b e in g  a b le  to  g ra s p ?

1=Less than  12 hours 
2=12  hours  o r m ore 
9= D o n 't know

17, D id  th e  in fa n t s to p  b e in g  a b le  to  re s p o n d  to  a v o ic e  in  th e  7 d a y s  b e fo re  d e a th ?

0=N o  (G o to  18)
1=Y es (G o to  17a)
9= D o n 't know  (G o to  18)

1 7 a . H o w  lo n g  b e fo re  h e /s h e  d ie d  d id  th e  in fa n t s to p  b e in g  a b le  to  re s p o n d  to  a  v o ic e ?

1=Less than  12 hours 
2=12  hours  o r m ore 
9 = D o n 't know

18. N o rm a lly , w h e n  a n  o b je c t is  d a n g le d  in  fro n t o f  a n  in fa n t, th e  in fa n t  fo l lo w s  th e  m o v e m e n t w ith  its 
e y e s . D id  th e  in fa n t s to p  b e in g  a b le  to  fo l lo w  m o v e m e n ts  w ith  h is /h e r  e y e s ?

0=N o  (G o to  S ection F)
1=Yes (G o to  18a)
9 = D o n 't know  (G o to  Section

1 8 a . H o w  lo n g  b e fo re  th e  in fa n t d ie d  d id  h e /s h e  s to p  b e in g  a b le  to  fo l lo w  m o v e m e n ts  w ith  
th e ir  e y e s ?

1=Less than  12 hours 
2=12  hours  o r m ore 
9= D n n 't knnw
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SECTIO N F: BLEED IN G  C O M P U C A TIO N S
1, D id  th e  in fa n t h a v e  a  b u lg in g  fo n ta n e lle  in  th e  7 d a y s  b e fo re  d e a th ?

0=No
1=Yes
9=Don't know

2. D id  th e  in fa n t e v e r  h a v e .. .

0=No
1=Yes (Go to B) 
9=D on't know

( I f  A  i s  y e s : )  A t  
w h a t a g e  d id  th is  
f ir s t  o c c u r  ?

B
001-366=No o f days 
999=D on’t  know

( I f  A  i s  y e s )  F r o m  w h o m  o r  
w f y e r e  d i d  y o u  s e e k  t r e a t m e n t  
f o r  t h i s  ?

0=Not treated 
1=Hom e remedy 
2=Sham an (Religious Healer) 
3=Hom eopath/Ayurveda 
4=M ed ic ine shop 
5=V illage doctor 
6=Param edic 

(RAA/, MA, HA,SACM O ,Pharm acist 
SC, FW C.CC, etc.)

7=D octor (M B B S )/C lin ic  
8=Hospita l (THC)
9=D on't know

a, a  n o s e b le e d  ?

b. a n y  b ru is in g  o n  th e  b o d y  ?

c. a  b le e d in g  u m b ilic u s  ?

d . b r ig h t re d  b lo o d  in  s to o ls  ?

e , v e ry  d a rk  s to o ls  ?

f. a b u lg in g  fo n ta n e lle  ?

F I N O T E : i f  in fa n t w a s  fe m a le , g o  to  S e c tio n  G.
3 . ( I f  in fa n t w a s  m a le )  w a s  th e  in fa n t c irc u m c iz e d  ?

3a . A t  w h a t a g e  w a s  th e  in fa n t  c irc u m c iz e d  ?

0=N o (G o to  S ection  G)
1=Y es (G o to  3a)
9 = D on ’t  know  (G o to  S ection G)

001-365= N o. o f days 
9 9 9 = D o n 't know

3 b . D id  th e  in fa n t b le e d  a  lo t a f te r  c irc u m c is io n  ?

3 b i, F ro m  w h o m  o r  w h e re  w a s  tre a tm e n t 
s o u g h t fo r  th is  b le e d in g  ?
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0=N o (G o to  S ection  G)
1=Yes (G o to  3bi)
9 = D on ’t know  (G o to  S ection G)

0= N o t trea ted  
1=H om e rem edy 
2=S ham an  (R e lig ious Healer) 
3=H om eopa th /A yu rveda /H azam  
4= M ed ic ine  shop 
5=V illage  doc to r
6= P a ra m e d ic  (FW V, MA, HA, SAC M O , 

P H A R M A C IS T ,S C , FV\/C,CC, etc.) 
7 = D oc to r (M B B S ) I  C lin ic 
8=H osp ita l (TH C )
9 = D on ’t know
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SECTIO N G: INFANT IM M UN IZATIO N RECORD
N o t e :  A s k  m o t h e r  f o r  t h e  i n f a n t ' s  v a c c i n e  c a r d  a n d  e x a m i n e  i t .
1. W a s  th e  in fa n t  e v e r  g iv e n  o r  fe d  a n y  v a c c in a t io n s  to  p re v e n t h im /h e r  fr o m  g e tt in g  d is e a s e s  ( th e  6

d e a d ly  d is e a s e s )?

B

0=N o (G o to  S ection H)
1=Y es (G o to  2a)
9= D on ’t know  (G o to  S ection  H)

0
2 .

a. BCG  vacc ine  aga inst 
tubercu los is , th a t is an 
in jection  in th e  shou lde r 
th a t caused  a sca r ?
b- D P T  vacc ina tion  a ga ins t 
d ip theria , pertus is  and 
te tanus, th a t is an in jection  in 
th e  th igh  ?_________
c. Polio  vaccine , th a t is, d rops 
in the  m outh  ?

d. M easles vaccine , th a t is, an 
in jection  in the  th igh  a t 9 
m onths o f age  ?______________

P le a s e  te ll m e  if 
( IN F A N T  N A M E ) 

re c e iv e d  a ..................
0= N o  /  N ot Applicable  
7=yes
9= D on 't know

I f  y e s , how/ 
m a n y  t im e s ?

1-8=No. o f  times  
9= D o n ’t  Know

F I: C h e c k  c a rd  
to  c o n firm  
v a c c in e ;

0= Card, no  doses  
1-3= No. o f  doses 
9= N o card

SECTIO N H: BR EASTFEED IN G
I w il l n o w  a s k  y o u  s o m e  q u e s t io n s  a b o u t b re a s t fe e d in g  th is  in fa n t s in c e  b irth .

1. D id  y o u  e v e r  b re a s t fe e d  th e  in fa n t  ? 0 = N o (G o  t o l a )  
l= Y e s (G o  to  2)
9=D on 't know  (G o to  S ection  I)

ii. iii.

l a .  W h y  d id  y o u  n o t b re a s t fe e d  th e  in fa n t?  1= M o the r is  il l  o r  weak
2= In fan t is  Hi o r  weak  
3= N ipp le/B reast P rob lem  
4= Insuffic ient l^ ilk  - ; ’
5= M ottie r b u sy  w o rk in g  
6= In fan t re fused breaSt m ilk  
7= In fan t died
8= dther, Specify___________
9= D on't K now

2 .  H o w  m a n y  h o u rs  a f te r  b ir th  d id  y o u  s ta r t  to  b re a s tfe e d  th e  in fa n t?

00= Less than 1 h 
01-97=N o. o f hours 
98=98 o r m ore  hours 
99 = D o n ’t  know

Q
o
o

.0)
QO
o'
3

H

3 . W a s  th e  in fa n t a b le  to  s u c k le  o r  b re a s t fe e d  n o rm a lly  a f te r  b ir th ?

0=N o
1=Yes
9 = D o n 't know
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4 . D id  y o u  fe e d  th e  in fa n t c o lo s tru m ?

4 a . W h a t d id  y o u  d o  w ith  th e  c o lo s tru m ?

0=No {Go to 4a)
1=Yes (Go to 5)
9=Don’t know (Go to 5)

1=D iscard it 
2=N oth ing  
3 = 0 th e rs , S p e c ify , 
9=D on ’t  Know

5 . H a d  y o u  s to p p e d  b re a s t fe e d in g  th e  in fa n t ? 0=N o (G o to  6)
1=Yes (G o to  5a)
9=D on ’t  know  (G o to  6)

5 a . H o w  m a n y  d a y s  a f te r  b ir th  h a d  y o u  s to p p e d  b re a s t fe e d in g  th e  in fa n t?

000=Less than  1 day 
001 -365=  No o f d ays  a fte r b irth 
999= D on 't K now

5 b . H o w  m a n y  d a y s  b e fo re  d e a th  h a d  y o u  s to p p e d  b re a s t fe e d in g  th e  in fa n t?

000=Less than 1 day
001-365=  No o f days be fo re  death 
999= D on 't K now

1= M o the r w as  ill o r w eak 
2= In fan t w as  ill o r w e a k  
3= N ipp le /B reas t P rob lem  
4= Insu ffic ien t M ilk 
5= M o the r busy  w ork ing  
6= In fan t re fused  b re a s t m ilk 
7= B reast m ilk  n o t needed
8= O ther, S pecify________________
9= D on 't Know

5 c . W h y  h a d  y o u  s to p p e d  b re a s t fe e d in g ?

6 . B e fo re  d e a th , d id  th e  in fa n t s to p  s u c k lin g  o r  fe e d in g  In a n o rm a l w a y ?

0 =N o {G o to  S ection  I)
1=Yes (G o to  6a)
9 = D o n ’t  k n o w  ^G o to  S e c tio n  h

6 a . H o w  m a n y  d a y s  b e fo re  d e a th  d id  th e  in fa n t s to p  s u c k lin g  o r  fe e d in g  in  a n o rm a l w a y ?

1=Less than one  day

SECTIO N I: INFANT DIET

2 = 0 n e  to  tw o  days 
3=T hree  to  seven days 
4 = E ig h t to  14 days 
5=15  to  30 days 
6=31 o r m ore  days 
9= D o n 't know

I a m  n o w  g o in g  to  a s k  y o u  s o m e  q u e s t io n s  a b o u t th is  in fa n t ’s d ie t s in c e  b ir th .

1 . W a s  a n y th in g , o th e r  th a n  th e  m o th e r ’s b re a s t m ilk  o ffe re d  to  th e  in fa n t w ith in  3  d a y s  a f te r  b ir th ?

0=N o (G o to  S ection  J)

1a. W h a t w a s  o ffe re d ? B

1=Y es (G o to  la )
9 = D on ’t know  /  N o t app licab le  
(G o to  S ection  J)

1= C ow /goa t/sheep /bu ffa lo  m ilk 
2= W ate r 
3=P ow dered  m ilk 
4= H oney
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5=O the r m o th e r’s m ilk  
6= S uga r w a te r / M isn  W a te r 
7 = 0 il
8 = 0 th e r (S pecify :___________
9=D on ’t know
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SECTIO N J : N A R R ATIVE  HISTORY
Please tell me all the details o f how the infant died.

F o rm  46 , V ersion  2 , M arch  3, 2003  / J iV itA -1
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A p p en d ix  IV

O p era tio n a l D efin itio n s

Nasal Bleeding:

Any bleeding from inside o f  nose considered as nasal bleeding. A ny bleeding from 

cut o f  the upper part o f  nose was not considered. Continuous flow  o f  nasal bleeding 

(like m olasses) was also recorded as nasal bleeding. A ny nasal bleeding after death 

was not recorded.

Bruising:

Any occurring o f  blue/black spot Hke ecchymosis was considered as bruising. 

Interviewers probed to exclude any birth mark and marks due to ulcer, bum, itching. 

If  the bruising was due to birthing process the interviewers considered that as 

bruising.

N o red mark was considered as bruising.

If bruising developed after death it was not recorded

Umbilical Bleeding:

A ny umbilical bleeding occurred after knotting the cord. B leeding during cutting or 

knotting the cord was not recorded. Pus discharge or any other discharge not 

considered as umbilical bleeding. Umbilical bleeding after death was not recorded.
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Any occurring o f  fresh red blood in stool with or without dysentery considered as 

red blood in stool. Interviewers probed for red blood in stool. Red blood in stool 

after death were not recorded 

Dark Stool:

Any reporting o f  black tarry stools were recorded as dark stool, meconium  

(Interviewers probed the respondents to exclude first greenish/black stool as dark 

stool) was excluded as dark stool) Dark stool after death was not recorded. 

Bulging Fontanel:

Maternal reporting o f  bulged fontanel was recorded. Local term “brammo talu” was 

used.

Bleeding during Circumcision:

Any reporting o f  excessive bleeding after circumcision was recorded. Bleeding  

during circum cision was not considered.

Time o f First Episodes:

If any o f  the above bleeding occurred to the infants then the interviewers asked the

respondents; at what age did this first occur? Time was then recorded in days.

Deceased Infants

Infants who died by 6 months o f  age

Surviving Infants

Infants who survived up to six months o f  age

Red Blood in Stool (Fresh Intestinal Bleeding):
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A p p en d ix  V

Bleeding Status and Interventions o f JiVitA Trials

In this appendix, bleeding status o f  infants was analyzed witli the different 

intervention codes used in the two JiVitA trials in which data collection o f  the index study 

was nested. The objective o f  this analysis was to see whether there was any difference in 

bleeding status o f  infants by interventions used in the two trials. In the maternal trial the 

intervention groups were Vitamin A (-23 ,000  lU ), Beta-carotene (42 mg) and the 

comparison group was placebo. In the subsequent infant trial, babies bom to enrolled 

mothers o f  JiVitA-1 trial o f  each intervention arm were randoinly assigned to either 

Vitamin A  (-5 0 ,0 0 0  lU ) or placebo. Mothers who were tested positive for pregnancy and 

consented to participate in the JiVitA-1 trial were dosed w eekly throughout pregnancy up 

to 3 months post partum. Enrolled babies in JiVitA -2 trials were dosed once either with 

vitamin A  or placebo at birth (Annexure I). As the main results o f  the trials were yet to be 

published, the codes were not revealed for this analysis.

12.1 Any Bleeding Status by Infants’ Intervention Codes
When analyzed, any bleeding status o f  infants with infants’ interventions used in

JiVitA trial, similar percentages o f  bleeding status were found for code A  (50.2%) and 

code B (49.8%).

Table 12.1: Distribution of bleeding status by infants’ intervention 
Codes

Infants’ Infants w ho had bleeding  
Intervention n=1573 
Code

Infants w ho did not have 
bleeding
n=15336

No. % No. %
A  ^y;.789 50.2 7633 49.8

B 784 49.8 7703 50.2

Pearsons C h f ( I )= 0 M 5  5 * ^ p = 0 J 7 0
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The percentage distributions were also found very similar for infants who had 

bleeding and who did not have bleeding for both codes A  (50.2% and 49.8%) and code B 

(49.8%) and 50.2%). There were no statistical differences in bleeding status o f  infants for 

the trial interventions (p=0.770).

12.2 Any Bleeding Status by Mothers’ Interventions for Infants’ Intervention 
C o d e“A”

When analyzed for any bleeding status by maternal intervention codes X , Y and Z 

for infants’ intervention code “A ”, similar distributions were found for infants who had 

bleeding and who did not have bleeding in all the maternal intervention codes as in X 

(35.5% and 34.1%), in Y (34.1% and 33.5%) and in Z (30.4% and 32.4), respectively. The 

differences were not statistically significant (p=0.526).

Table 12.2: Distribution o f bleeding status by mothers’
intervention for infants’ intervention code “A”

M aternal
In te rv e n tio n
C o d e

In fa n ts  w h o  ha d  b le eding
n=789

In fa n ts  w h o  d id  n o t have 

b le e d in g
n=7633

No. % No. %
X , 2 8 0  ' " 35.5 2604 34.1
Y 269 34,1 2560 33.5

' j i f . 240 30.4 2469 32.4

Pearsons C hi2(2)=L 2857 p = 0 .5 2 6
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12.3 Any Bleeding Status by Mothers’ Interventions for Infants’ Intervention 
C o d e“B”

When analyzed for any bleeding status by maternal interventions codes X, Y and Z 

for infants’ intervention code “B”, similar distributions were found for infants who had 

bleeding and those who did not have bleeding in all the maternal intervention codes as in 

X  (32.4% and 32.6%), in Y (36.1% and 33.3%) and in Z (31.5% and 34.1), respectively. 

The differences were not statistically significant (p=0,213).

Table 12.3: Distribution o f bleeding status by mothers’
intervention for infants’ intervention code “B”

Maternal
Intervention
Code

Infants who had bleeding
n=784

Infants who did not have 
bleeding
n=7703

No. % No, %
* 254 32.4 2513 > '32.6

Y 283 36.1 2564 33.3

2 247 31.5 2626 , 34.1

P earsons C h? (2)=3.0927 p = 0 .2 I3

12.4 Any Nasal Bleeding or Bulging Fontanel Status by Infants’ Intervention 
Codes

When analyzed for either nasal bleeding or bulging fontanel status o f  infants with 

infants’ intervention codes, similar percentages o f  bleeding status were found for code A 

(50.8%) and code B (49.2%).

Table 12.4: Distribution o f any nasal bleeding or bulging

Infants’
Intervention
Code

Infants who had nasal 
bleeding or bulging fontanel

n=386

Infants who did not 
have bleeding

n=16523
No. % No. %

A , 196 - 50.8 8226 49.8
B 190 49.2 8297 50.2

■Pearsons C h f \( l f m J 4 8 5 p^O. 70V
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The percentage distributions were also very similar for infants who had bleeding 

and who did not have bleeding for both code A (50.8% and 49.8% ) and code B (49.2%  

and 50.2%), respectively. The differences were not statistically significant (p=0.770).

12.5 Any nasal bleeding or bulging fontanel status by mothers’ interventions for 
infants’ intervention code “A”

When analyzed for any nasal bleeding or bulging fontanel status by maternal

interventions codes X, Y and Z for infants’ intervention code “A ”, similar distributions

were found for infants who had bleeding and who did not have bleeding in all the

maternal codes as in X  (29.6% and 34.4%), in Y (37.2% and 33.5%) and in Z (33.2%) and

32.1), respectively. The differences were not statistically significant (p=0.345).

Table 12.5: Distribution of any nasal bleeding or bulging fontanel 
status by mothers’ interventions for infants intervention 
code “A”

Maternal
Intervention
Code

Infants who had nasal 
bleeding or bulging 

fontanel
n=196

Infants who did not have 
bleeding
n=8226

No. % No. %
58 2 9 .e  ^ 2826 ? ^ 3 4 . 4

Y 73 37.2 2756 33.5

Z j ! 65 * 33.2 fl2644 32.1

Pearsons C h i (2 )= 2 .1279 p= 0 .3 4 5
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The percentage distributions were also very similar for infants who had bleeding 

and who did not have bleeding for both code A  (50.8% and 49.8%) and code B (49.2%  

and 50.2%), respectively. The differences were not statistically significant (p=0.770).

12.5 Any nasal bleeding or bulging fontanel status by mothers’ interventions for 
infants’ intervention code “A”

When analyzed for any nasal bleeding or bulging fontanel status by maternal

interventions codes X , Y  and Z for infants’ intervention code “A ”, similar distributions

were found for infants who had bleeding and who did not have bleeding in all the

maternal codes as in X (29.6% and 34.4%>), in Y  (37.2%> and 33.5%) and in Z (33.2% and

32.1), respectively. The differences were not statistically significant (p=0.345).

Table 12.5: Distribution o f any nasal bleeding or bulging fontanel 
status by mothers’ interventions for infants intervention 
code “A ”

Maternal
Intervention
Code

Infants who had nasal 
bleeding or bulging 

fontanel
n=196

Infants who did not have 
bleeding
n=8226

No. % No. %
X  , 58 29.6 2826 ; 34.4
Y 73 37.2 2756 33.5

Z 65' 5 " 312^ 2644 32.1

Pearsons C h i (2) =2.1279 p= 0 .34S
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12.6 Any Nasal Bleeding or Bulging Fontanel Status by M others’ Interventions 
for Infants’ Intervention Code “B”

When analyzed for any nasal bleeding or bulging fontanel status by maternal

interventions codes X, Y  and Z for infants intervention code “B ”, similar distributions

were found infants who had bleeding and who did not have bleeding in all the maternal

codes as in X  (36.2% and 32.5%), in Y (35.3% and 33,5%) and in Z (28.4% and 33.9).

The differences were not statistically significant (p=0.261).

Table 12.6: Distribution o f nasal bleeding or bulging fontanel 
status by mothers interventions in infants intervention 
co d e“B”

M aternal Infants who had nasal Infants who did not have
Intervention bleeding or bulging bleeding
Code fontanel

n=190 n=8297
No. % No. %

X 69 * ^36.2 2698 32.5
Y 67 35.3 2780 33.5

Z . ‘ 54 ' 28.4 2819
Pearsons C h f (2)=2.6860 p = 0 .2 6 l
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12.7 Any Nasal Bleeding, Bruising or Umbilical Bleeding Status by Infants’ 
Intervention Codes

When analyzed for any nasal bleeding or bruising or umbilical bleeding status o f

infants by infants’ intervention codes, similar percentages o f  bleeding status were found

for codc A  (50.6%) and code B (49.4%). The percentage distributions were also very

similar for infants who had bleeding and who did not have bleeding for both code A

(50.6% and 49.8% ) and code B (49.4% and 50.2%), respectively. The difference was not

statistically significant (p=0.642).

Table 12.7: Distribution o f any nasal bleeding or bruising or 
__________ umbilical bleeding status by infants intervention codes

Infants’ Infants who had nasal
Intervention bleeding or bruising or 
Code umbilical Bleeding

n=870

B
P earsons C h i

-2

No.
440^
430

%
50.6
49.4

Infants who did not have 
bleeding

n=16039
No. %

7982 ^49.8
8057 50.2

p= 0 .642
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12.8 Any Nasal Bleeding, Bruising or Umbilical Bleeding Status by Mothers’ 
Interventions for Infants’ Intervention Code “A ”

When analyzed for any nasal bleeding, bruising or umbilical bleeding status by

maternal interventions codes X, Y and Z for infants’ intervention code “A ”, similar

distributions o f  infants who had bleeding and who did not have bleeding for all the

maternal intervention codes were found as in X  (38.4% and 34.0%), in Y  (32,5% and

33.7%) and in Z (29.1% and 32.3). The differences were not statistically significant

(p = 0 ,1 4 4 ) .

Table 12.8: Distribution o f nasal bleeding or bruising or umbilical 
bleeding status by mothers’ interventions for infants’ 
intervention code “A”

M aternal
Intervention
Code

Infants who bad nasal 
bleeding or bruising or 

um bilical bleeding
n=440

Infants w ho did not have 
bleeding
n=7982

No. % No. %
164 38.4 2715 34.0

Y 143 32.5 2686 33.7
,  2 128  ̂ 29.1 2581 3S.3 "

P earsons Chi^ (2) =3.8813 p = 0 . J 4 4
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12.9 Any Nasal Bleeding, Binising or Umbilical Bleeding Status by Mothers’ 
Interventions for Infants’ Intervention Code “B”

When analyzed aiiy nasal bleeding or bruising or umbilical bleeding status by

maternal interventions codes X, Y and Z for infants’ intervention code “B ”, similar

distributions o f  infants who had bleeding and who did not have bleeding in all the

maternal codes were found as in X (32.6% and 32.6%), in Y (37.7% and 33.3%>) and in Z

(29.8% and 34,1%), respectively. The differences were not statistically significant

(p=0.104).

Table 12.9: Distribution o f any nasal bleeding or bruising or
umbilical bleeding status by mothers’ intervention for 
infants’ intervention code “B”

M aternal
Intervention
Code

Infants who had nasal 
bleeding or bruising or 

umbilical bleeding
n=430

Infants who did not have 
bleeding
n=8057

No, % No. %
X 140 32.6 2627 32.6

Y 162 37,7 2685 33.3

Z- 128 29.8 2745 34.1

Pearsons Chi^ (2)^4.5344 p = 0 .I0 4
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12.10 Summary Findings

In this appendix, analyses o f  bleeding status o f  infants with different intervention

codes used in the two trials in which data collection o f  the index study was nested are

presented. The objective o f  the analysis was to see whether there was any differentiation

o f  bleeding status o f  infants by different interventions used in the maternal and infants’

trials. A s the main results o f  the trials have not been published till the writing o f  this work,

the codes were not opened for this analysis. The findings suggest that percentages o f

infants who had bleeding and who did not have bleeding were similar in different

intervention codes for both mothers and infants, and the differences were not statistically

significant.
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