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PERINATAL AND NEONATAL MORTALITY
IN RURAL PUNJAB
A Community based Case Control Study

ABSTRACT

Introduction : The study aimed at identifying social and biomedical risk factors
attributable to perinatal and neonatal mortality (PN, NNM) in rural Punjab.

Methodology : A community based, individually matched case control study con-
sisted of 100 cases of stillbirths and neonatal deaths and 300 controls. Odds ratio
(OR) and 95% confidenceinterval (CL) estimated by conditional logistic regression
were used to approximate relative risk. The estimates were adjusted for confound-
ing variables.

Results: Households with alow socio-economic status (SES) had a5 times higher
risk of having PN or NNM when compared to higher SES households. (OR: 5.13,
Cl: 2.96-16.41). Higher level of parental education had a positive impact on the
neonate'schance of survival. Lower maternal age and low birth order were beneficial
for neonatal survival. History of abortion (OR: 2.2, Cl: 1.26-3.96) and delivery
conducted by an untrained birth attendant (OR: 4.67, Cl: 1.55—14.07) wererisksfor
PN and NNM. Preterm (OR: 3.73, Cl: 2.13-6.4) and low birth weight babies (OR:
8.74, ClI: 4.7-15.57) had ahigher risk. A girl child had a 2 fold increased chance of
dying in the first 28 days of life than amale child (OR: 1.84, CI: 1.37-3.45).

Conclusion : A neonate’s chance of survival beginswell before birth. A continuum
of care beginning before birth should include regular antenatal care and safe deliv-
ery, followed by good newborn care practices. Economically and socially marginalized
women need better ante, intraand post-natal care. The girl child needs special atten-
tion during the neonatal phase of her life. To save newborns in India, we need to
change our focus to the time when most infants die — the perinatal and neonatal
period. We also need to shift our attention from hospitals to the communities where
deaths occur.
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INTRODUCTION

According to theWorld Health Report 1996, nearly 5 million neonates die each year
worldwide, 96% of which occur in developing countries. Neonatal mortality varies
from 5 per 1000 live births in developed countries to 53 per 1000 live births in the
least devel oped countries.*2 The perinatal and neonatal period, in spite of itsshortness,
isconsidered asthe most critical phase of life.3® It reflectsthe general health and the
various socio-biological features of mothers and infants.®” Perinatal mortality rate
givesagood indication of the extent of pregnancy wastage aswell asthe quality and
quantity of health care available to the mother and the new born.

With the decline of infant mortality rate to low levelsin many developed countries,
perinatal mortality has assumed greater significance as a yardstick of obstetric and
pediatric care before and around thetime of birth. Although perinatal period occupies
less than 0.5 % of the average life span there are more deaths in this period than
during the next 30 - 40 years of lifein many developing countries.®

Since immunization, oral rehydration solution and control of acute respiratory
infectionshave reduced post neonatal deaths’; the neonatal component now constitutes
approximately 61% of infant mortality.2Therefore, asinfant mortality rate goesdown,
the contribution of neonatal mortality to IMR goesup. This has been the experience of
most countriesworl dwide.’° Asperinatal mortality ishighin devel oping countries, deaths
during thisperiod have becomeamoreimportant public hedth concern.** Also, theneonata
component of infant mortdity hasnot shown any substantia declinein devel oping countries.”?
Theam of thispaper istoidentify variousdeterminants(socia and biomedica) of perinata
and neonatal mortdity.

TheNational family health survey (NFHS) - 1 reported theinfant mortality rateof Indiain
1992 - 93 to be 79 per 100 live births, in 1996 - 97 the IMR was reported to be 68 per
1000 livehbirths. Withthedeclineof Infant mortdity tolower numbers, perinatal and neonata
mortality hasassumed greater importance. Neonata mortality hasgradualy increased asa
percentageof total infant mortality, because of afaster declinein post neonatal mortality
rate.* In India, 55— 60% of infant deaths occur within the neonatal period. Neonatal
mortality intheyear 1995was 50 per 1000 livebirths'3, Perinatal and neonatal mortality
rates serve asthe most sensitiveindicators of acountry’shealth status. These mortality
rates serveasayardstick to measurethe quality of obstetrical and neonatal servicesinthe
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country. A study donein Punjab in theyear 1996, reported the perinatal mortality to be
37.5 per thousand live births.® The 1997 Sample Registration System (SRS) of India
reported the Perinatal Mortality in Punjab to be 32.5 per thousand livebirths.

Althoughalot of efforts have been madetoimprovechild mortality, especialy inthe post
neonata phasg, littleattention hasbeen given to the determinants of perinata and neonata
mortality. Thishasbeen achieved by increasingimmunization coverage, introducing oral

rehydration solution and control of acuterespiratory infections.

Most of the studiesdonein Indiaare hospital-based studiesrelying on the hospital datafor
reporting. The studiesreviewed were either cross sectional surveysor hospital based
studies. There have been very few community based case control studieson perinata and
neonatal mortaity linking both, biomedica and socia determinantsto theseindices. Since,
majority of theddiveriesinrura India, continueto occur at home, risk factorsoperational
insuch circumstanceshave not been studied adequately. In such circumstances, it wasvital
to do acommunity based study to understand and analyzethefactorsthat |ead to perinatal
and neonatal mortaity It wasinthisperspectivethat | conducted acommunity based case

control study, inan endeavor to study the determinants of perinatal and neonatal mortality.

Causes

Perinatal Mortality isdefined asthe number of stillbirths and thefirst week deaths per
thousandtotd births. Itincludesboth latefetd desthsand early neonatd deaths. Although
the Perinatal Mortality Rateisexpressed intermsof the number of perinatal deaths per
thousand total births, most availableinformation on perinatal mortality isin termsof the
Perinatal Mortality Ratio, expressedintermsof the number of perinatal deathsper thousand
livebirths. Neonatal deaths are defined asthose that occur during the neonatal period
commencing at birth and ending at 28 days compl eted after birth.*®

Thecausesof both perinata and neonatd mortdity aremullti-factorid. Thepredictor variables
for perinatal mortdity are:

1. Antenatal Causes: Maternd diseaseslikehypertension, cardiovascular diseases, diabetes,
tuberculogs, Pelvic Diseasese.g. uterinemyomas, endometrioss, Endocrinedisorders,
Bloodincompatibilities, manutrition, congenital defects, advancematernd age.

2. Intranatal Causeslike Birthinjuries, Asphyxia, Prolonged effort time, Obstetric
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complicetions.

3. Postnatal Causes: Prematurity, Respiratory distress syndrome, Respiratory and
dimentary disorders, Congenita anomalies.

The established causes of neonatal mortality are: Low birthweight, Birthinjuriesand
difficult labor, Congenital anomalies, Hemolytic diseases of the new born, Conditions of
the placentaand the cord, Diarrheal diseases, Acuterespiratory infection, Tetanus.*®

Apart fromthesemedical causes stated above, there has been mention of socia factors
that |ead to perinatal and neonatal mortality. It hasbeen well documented that NNM and
PNM increase aswego downthe socia ladder. Morethan half acentury ago, aninverse
relation between socid classand stillbirth rateswas reported.* Thisassociation between
low socioeconomic level and mortality has been noted in several international
studies.®>"\Women'sliteracy and leve of education hasrepeatedly showninfluenceonthe
chancesof infant and child survival .22

Risk factors

Theinfant mortality ratein Nicaragua, rapidly declined from 120 per 1000 livebirthsin
1966 to 64 per 1000 livebirthsin 1986. Thisdeclinein mortality rateswas attributed to
improved availability of hedth careservices, better education facilities, especidly for women
and food supplementation programmes. Infantsliving in apoor household had higher
susceptibility to diethaninfantsfrom anon-poor household. Materna education played a
protectiveroleonly in poor households. 22 A similar study conducted to assesstrendsin
fertility and infant mortality ratesin Leon, Nicaragua, observed that the declineininfant
mortaity ratewasdueto hedlthinterventions, specialy targeted to poorer groupsof women
andtheir infants.?

A number of materna factors have been shown to beattributableto perinatal mortality in
devel oped countries. For instance, high maternal age, primi-parity, high parity, smoking,
low socio economic gatus, being asinglemother, and early perinatd losshavebeenidentified
asrisk factorsfor perinatal mortality.?228 A study in 1955 observed theinfluence of social
classand geographicd location on tillbirthsand neonatal mortdity in England and Wales®.

Research doneontheeffect of the place of ddivery on neonatal mortality in Brazil concluded
that children who were not bornin ahospital had 1.9 timesincreased risk of neonatal
death. Motherswho delivered at home were of |ow socio economic status and alower
educationlevel 2 Thegudy of Campbdll et d showed smilar resultsin England and Wales®
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Closer home, in Bangladesh, it has been observed that low birth weight (<2500 grams)
approximately doublesthe neonatal mortality in periurban settings. Inthestudy, very low
birth weight infants (<2000grams) formed only 7% of the LBW babies, but contributed
towards 30% of themortality. Apart fromthisfinding, it wasa so observed that pre-term
LBW infantswerefivetimesaslikely to dieasterm LBW infants.®

In devel oping and devel oped countriesalike, the birthweight of theinfantisthesinglemost
important determinant of itschancesfor survival. Low birthweight infants(<2.5kgsor 5.5
pounds) at birth, experience higher mortality from all causes.®* Age of the mother at
pregnancy wasyet another determinant of perinatal and neonatal mortality. Childrenborn
to mothersat either avery young or very old reproductive age group werefound lesslikely
to survive. Teenage mothersare often biologically, socidly, emotionally and economicaly
ill prepared for child bearing. A short birth interval tooisaheathrisk. Childrenbornto
motherswith ashort inter pregnancy interval areat agrester risk of dying, inboth rura and
urban areas.®®

Indian Scenario

InIndia, during the past three decades, death and birth rates have declined considerably.®*
Thisdeclineismore pronounced in some states like Keralaand Tamil Nadu than the
otherslike Orissaand Bihar dueto variousbiomedica and social determinants.

A community based cross sectiona study donein Tamil Nadu, reported thestill birthrate
tobe 13.5 per 1000 livebirthsand neonatal mortality to be 35.3 per 1000 livebirths. Girls
had excessneonatd mortdity; thiswaspronounced among girlsbornto multiparouswomen
with noliving sons.* Thisis contradictory tothemedica belief that Neonatal mortality is
grester in boysthanin girlsbecause newborn boysarebiol ogicaly morefragilethan girls %

The perinatal mortality in rural Punjab was estimated to be 34.57 per 1000 live births.
Prematurity and ashort birthinterval werefound to be statistically significant.® Ina
hospital-based study stretched over atwo-year period in Himacha Pradesh, it wasobserved
that the NNMR was 34.5 per 1000 livebirths.3'The causative factorsidentified were, low
birthweight, preterm birth and infection %, 1n astudy done on perinatal mortality in
Pondicherry, the perinatal mortality rate, neonatal mortality rate, stillbirth rateand early
neonata death ratewere 11, 10 and 16 times, respectively higher in pretermscompared to
term deliveries™®
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Accordingtothe SRS data, the neonatal mortality rateintheyear 1997 inrura Punjabis
31.8 per thousand live birthswhilethe perinatal mortality rateis 35.4 per thousand live
births. Inthe Neonatal Morbidity and Mortality report of the National Neonatal-perinatal
database, it was reported that the mortality rates were considerably higher than those
reported in the SRS data. ©°

Conceptual framework for the paper
Proximate determinants

Biomedica determinantsand Socia determinantsweretaken asthe proximate determinants
of perinatal and neonatal mortality.

1. Social determinants:
Apart from these medical reasons, thereare certain social factorsthat determine
mortaity. Household factorslike socioeconomic status of thefamily, caste, educational
status of parents, occupation, etc, determine PN and NNM. Maternal factorslike
marital status, place of delivery; perinatal and Neonata factorse.g., sex of the baby
contributetowards PN and NNM.

2. Biomedical determinants:
Thebiomedical determinantsof PN and NNM arethosemedical factorsthat determine
theoutcome of the pregnancy. They include maternal factorslikeage, parity, antenata
care, bad obgtetric history, and pregnancy related complications. Perinatal and Neonatal
factorslikebirthweight, gestationa age, infection, and congenital maformationsal so
congtitute biomedica determinants.

M ethodology

Study design

The study design adopted isacommunity based individually matched case control study.
The cases consisted of stillbirthsand neonateswho died inthelast 3years: 1% January
1999 — 31 December 2001. The controls consisted of those children who survived the
neonatal period.
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Sudy area

Thestudy was conducted in 7 villageslocated in district L udhiana, Punjab. Four villages
belonging to thefield practiceareaof Christian Medica Collegeand threefrom Dayanand
Medical College, Ludhianawerestudied. These medical collegesmaintain family folders
for thewholevillage and have baseline dataon the adopted villages. They contain cards
for individua family membersof thehousehold. Thehealth workersconduct housevisits
onceinevery threemonths. All thevita eventsareregistered infamily folders.

Case Definition

Casescomprised of perinata and late neonata deeths. Thedefinition adoptedin thisstudy
isfrom the eighth revision of the I nternational Classification of disease, which statesthat
the perinatal mortality lastsfrom 28th week of gestationto the 7th day after birth. Neonatal
deathswere defined asthose that occurred during the neonatal period commencing at
birth and ending at 28 days compl eted after birth. Three controlswere matched for each
case, based uponthetimeof birth of the caseand village. Controlswererandomly selected
fromdl thebirthsof themonth.

Sample Size

For aconfidenceinterval of 95%, power of 80%, keeping therisk factor (pre-term births)
at 15% and oddsratio at 2.5, the number of cases calculated was found to be 79 and
controls237 giving atotal samplesizeof 316. Inthisstudy | haveincluded 100 casesand
300 controls, thereby giving atotal samplesize of 400. Samplesizewas cal culated with
thehelp of Epi infoversion 6.

Research Tools

Theresearch tool adopted in thisstudy wasasemi-structured questionnaire (In annexure).
Thisquestionnairewas pre-tested in December 2001.

Data Collection Strategy

| dentification of casesand controls : Casesand Controlswereidentified withthe hel p of
registersinthefield practice aress. Case definitionswereadhered to. All the neonatal and
perinatal deaths, which took placeinthetimeframe of threeyears(in 7 villages), were
taken ascases. Theinvestigator took the hel p of ahealth guideinlocating thefamilies.



Working Paper Series- 3

Interview : Motherswereinterviewed based on aquestionnaire.

Cross checking of data : Datawas crossed checked with the family folder records of
each pregnancy to prevent recall bias.

Time Frame : The study began on 1% January and ended on February 20", 2002.
Data Analysis

Datawas entered everyday in Microsoft Excel version 4. Theentiredatawas analyzed
using softwares SPSS for windows and Epi info version 6. Initially, unmatched
analysiswas done using crude Oddsratio, 95% confidenceinterval, chi-square value
and significancetesting. L ater, amatched analysiswas done using Mantel Haenszel's
chi-square, oddsratio and 95% confidenceinterval for minimum likelihood estimate.
For multivariate analysis, Conditional logistic regression was done using Epi info
2000 for windows.

Socio Demographic Characteristics
Household Characteristics:

Out of the 400 households studied, 257 (64.25%) werejoint familiesand theremaining
143 (35.75%) were nuclear families. The averagefamily sizewassix. 13 (3.3%) of the
householdsresided in kuchahouses, 121 (30.3%) in mixed houseswhile 266 (66.4%)
resided in pucca houses. Mg ority of the population were Sikhs (80.3%) and Hindus
(19.3%); Muslimsand Christiansformed the minority inthesevillages. Familieswere
classified as Scheduled Caste and Tribe, Backward Casteand Forward Caste. 190 (47.5%)
familiesbel onged to the schedul ed caste/tribe, 40 (10%) to the backward casteand 170
(42.5%) comprised of theforward caste. 75% of the householdswerelandless. 12.75%
possessed 1-5 acres of land, and 2.75% possessed morethan 10 acres of land.

Characteristics of the parents:

54 (13.5%) fathers and 95 (23.5%) mothers were uneducated. 17.5% and 22.5% had
primary education and 55% and 42.2% had secondary education. 13.75% and 12.25%
had education morethan class 10. (For break-up into casesand controlsrefer to table 1)

10
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The occupationsof thefatherswere classified asProfess ond sand saf employed, Sdlaried,
Skilled labourersand unskilled |abourers. 28.75% of thefatherswereprofessionasor salf
employed, 21.25 comprised the salaried class, 11.0% formed the skilled labourer class
and 39% formed the unskilled |abourers.

Results
Table 1. Sample Characteristics
Vaidble Cases Controls Total
Total 100 (100)* 300 (100) 400 (100)
Family Type Joint Family 67 (67) 190 (63.33) 257 (64.25)
Nuclear Family 33(33) 110 (36.37) 143 (35.75)
Religion Sikh 83 (83) 238 (79.33) 321(80.25)
Hindu 17 (17) 60 (20) 77 (19.25)
Muslim 0 1(0.3 1(0.25)
Chridgtian 0 1(0.3) 1(0.25)
Typeof House Kucha 5(5) 8(2.67) 13(3.25)
Mixed 38(38) 83 (27.67) 121 (30.25)
Pucca 57 (57) 209 (69.67) 266 (66.5)
Father's Uneducated 24 (24) 30(10) 54 (13.5)
Education Class 1-5 26 (26) 45 (15) 71 (17.75)
Class 5-10 28 (28) 77 (25.67) 105 (26.25)
> 10 22 (22) 148 (49.33) 170 (42.5)
Mother’s Uneducated 39 (39) 56 (18.67) 95 (23.75)
Education Class 1-5 23 (23) 65 (21.67) 88 (22)
Class5-10 33(33) 135 (45) 168 (42)
>10 5(5) 44 (14.67) 49 (12.25)
Caste SC/ ST 75 (75) 115 (51.67) 190 (47.5)
Backward Class 3(3) 37(12.33) 40 (10)
Forward Class 22 (22) 148 (49.33) 170 (42.5)
Occupdtion Professonas 18 (18) 97(32.33) 115(28.75)
Groups Sdaried 16 (16) 69 (23) 85(21.25)
Skilled Labour 8(8) 36 (12) 44 (11)

11
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UnskilledLabour 58 (58) 98(32.67) 156(39)
Land Ownership  None 83(83) 217(72.33) 300 (75)
>1Acre 0 10 (3.33) 10 (2.5)
1-5 Acres 11 (12) 40 (13.33) 51 (12.75)
5-10Acres  6(6) 22 (7.33) 28 (7)
>10Acres O 11 (3.67) 11 (2.75)

* Figuresin parenthesisare percentages

Morethan 50% of the motherswere between 20 and 25 yearsof age (Table 2). 5.75% of
themwereabovetheageof 30 years. All themotherswereregistered during their antenatal
period. 45% of them got registered on their own during the 1% trimester, 46.3% during the
2"trimester and 8% during their 3 trimester of pregnancy. Theaverage number of visits
made by the mothersto a qualified doctor for antenatal care was 4.34. 10.8% of the
mothersnever visited adoctor during their antenatal period; 24.5% visited adoctor less
than 3 times, 46.7% visited adoctor 3to 6 times, and 18% of them frequented adoctor
morethan 6 timesduring their pregnancy.

Intake of drugsduring pregnancy : 13% of the mothers self reported to have consumed
folicacidtabletsfromthefirst trimester of their pregnancy. 92% of thewomen salf reported
to have consumed iron and folic acid tables during their antenatal period. 30.75% of the
women said to have had ca cium tabletsduring pregnancy. Thetetanustoxoid immunization
coverage wasfound to be 100%.

I nvestigations undertaken : 33.3% of the women had Ultrasonographic tests done; of
which 28.89% reported to get the sex of thefetus checked. None of thewomen had an X

ray during pregnancy.

Obgtetrical History : 34.8% of thewomen were primi-parous, while 65.2% were multi-
gravida. 53% of thewomen had someform of complication during pregnancy (discharge
per vaginum, anemia, pregnancy induced hypertension, gestational diabetesmellitus,
antepartum hemorrhage or other complications) 10.3% of thewomen had undergoneone
or moreabortionsprevioudy. 12.8% of thewomen had lost achild prior tothebirth of this
index child.

12
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Table 2. Maternal Characteristics

Vaidble Cases Controls Totd
Total 100 (100) 300 (100) 400 (100)
Age at preghancy Lessthan 20 years 21 (21) 37 (12.33) 58 (14.5)
21 — 25 years 55 (55) 143 (47.67) 198 (49.5)
25—-30years 15 (15) 106 (35.33) 121(30.25)
More than 30 years 9 (9) 14 (46.67) 23 (5.75)
Antenatal registration Registered 100 (100) 300 (300) 400 (400)
Time of Registration 1% Trimester 49 (49) 134 (46.67) 183 (45.75)
2 Trimester 39 (39) 146 (48.67) 185(46.25)
3 Trimester 12 (12) 20 (6.67) 32(8)
Number of 0 21(21) 22(7.3) 43(10.75)
doctor visits 1-3 29(29) 69(23) 98(24.5)
3-6 43(43) 144 (48) 187 (46.75)
>6 7(7) 65 (21.67) 72(18)
Ironand Folic Yes 86(86) 282(94) 368 (92)
Acidintake No 14(14) 18(6) 32(8
FolicAcidintake Yes 5(5) 47 (15.67) 52 (13)
No 95 (95) 253 (84.33) 348(87)
Ultrasonography Yes 22 (22) 113 (37.67) 135(33.75)
No 78 (78) 187 (62.33) 265 (66.25)
Sex of theindex child Males 50 (50) 193 (64.33) 243(60.75)
Femdes 50(50) 107 (35.67)157 (39.25)
Birth Order First BO 33(33) 106(35.33) 139(34.75)
2-3BO 45 (45) 165 (55) 210 (52.5)
>3BO 22(22) 29(9.67) 51(12.75)
Complicationsduring pregnancy 73(73) 139(46.33) 212(53)
Anaemia 58(73.4)* 99(35.6) 157(44)
Pregnancy Induced Hypertension 15 (19)* 33(11.9) 48(13.4)
Gedtationd DiabetesMdllitus 1(1.5)** 10(3.9) 11(3.5)

13
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Antepartum Haemorrhage 5(5) 8(2.67) 13(3.25)

*  Total Number =357 Cases=79 Controls=278
**  Total Number = 312 Cases = 58 Controls = 254

Majority of the births (61.8%) took place at home with the assistance of atrained or
untrained birth attendant (Table 3). There was one spontaneous delivery whereinthe
woman gavebirth to her child prematurely. 90% of the deliverieswerenormal or assisted
with the hel p of vacuum or forceps. 60.8% of theindex caseswere males, while 39.2%
werefemalechildren. 2.5% of theall theindex caseshad someform of mal presentation.
28.5% of al theindex cases were preterm birthsi.e. births which occurred before 37
completed weekswhile, 71.5% were term births. 30.36% of the neonates born had a
birth weight of lessthan 2500 grams.

Of all the cases, 45% were neonatal deathswhile 55% comprised of stillbirthsor intra-
uterinedeaths. Early neonata desths (deathsinthefirst week of life) contributedto 77.78%
of all the neonatal deaths. Out of the 45 neonatal deaths, 44.44% were attributable to
asphyxia, 11.11% to meconium aspiration, 8.89% to malformations (esophageal atresia,
hydrocephalus, meningomylocele), 17.78% to pneumonia, 4.44%tojaundice, 13.33to
other causes (hypothermia, aspirations). Out of the 55 stillbirths, 5 (9.09%) had some
form of congenital malformation (anancephaly, meningomylocde). Indl, maformations
(neurd tube defects) contributed to 12% of al thedesths. Other causesof tillbirthsincluded
prolonged |abour, cephal o-pel vic disproportion leading to obstructed | abour.

Table 3. Characteristics of the index case

Vaiable Cases Controls Totd
Total 100 (200) 300 (100) 400 (100)
Place of Delivery  Hospital 27 (27) 126 (8.67) 153(38.25)
Home 73 (73) 174 (58) 247 (61.75)
Délivery Doctor 26 (26) 122 (40.67) 148 (37)
Conducted by NursdANM/TBA 24 (24) 152 (50.67) 176 (44)
Untrained Dai 49 (49) 26 (8.67) 75 (18.75)

SpontaneousDdivery 1 (1) 0 1(0.25)

14
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Typeof Delivery  Norma Ddlivery 93 (93) 258 (86) 351 (87.75)
Caesarian-section  7(7) 33(11) 40 (10)
Instrument assisted 0O 9(3 9 (2.25)
Birthweight <2500 Grams 55 (64.7)* 61 (20.54)* 116 (30.36)*
> 2500 Grams 30(35.29)* 236 (79.46)* 266 (69.64)*
Gedationd age <37 completedweeks 49 (49) 65 (21.67) 114 (28.5)
> 37 weeks 51 (51) 235(78.33) 286 (71.5)
Neonatal desths Totd 45
Early Neonata Deaths 35
L ate Neonatal Desths 10
Causeof Neonatal Deaths ~ Agphyxia 44.44%
Meconium Aspiration 11.11%
Maformation 08.89%
Pneumonia 17.78%
Jaundice 04.44%
Others. Prematurity, Aspiration,
Hypothermia 13.33%
Sl Births 55
Causeof Still Births Neural Tubedefects 09.09%
* Total birthweightstaken=382 ; Cases=85; Controls= 297

Risk Factor Analysis
Social Determinants

Caste: Compared to theforward caste, the schedul ed caste/ tribe and backward caste
had anincreased risk of stillbirth and neonatal mortdity, among the study population. The
odds of having aneonatal or perinatal death in the scheduled caste/ tribe and backward
castewere 3.41 timeshigher thanin theforward caste. (95% confidenceinterval: 2.14-
6.90)

15
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Socio-economic-status : A soci oeconomicindex was created by adding 10 components:
caste (Schedul e caste/Tribe, Backward Caste, Forward Caste), 7 assets (TV, Fridge,
Phone, Two whedler, car, housing (kucha, pucca, mixed) and land owned) and literacy of
the parents. Assets were given a score of one each. SC/ST was given a score of 1,
backward caste 2, and forward caste ascore of 3. Similarly, kucha, mixed and pucca
houseswere given ascoreof 1, 2 and 3 respectively. All these componentswere added
and acomprehensive scoring pattern was formed with aminimum of 2 and maximum
scoreof 15wherealarger scoreindicated ahigher socioeconomic status. Theentire study
popul ation was classified astertilesand cal cul ations were made keeping the highest SES
group asthe comparison group. Group 1 consisted of those househol dswho had ascore
of 26, group 2 had a score of 7-9 and group 3 comprised of those households who
scored morethan 9. Thedifferencein mortality acrossthe social and economic statuswas
observed to begtatistically significant (Table4). Householdsin thelowest SESgroup had
5.13timeshigher chancesof havingaNN or PN death ascompared tothoseinthe highest
SESgroup.

Table 4. Socioeconomic differentialsin PN and NNM

SES Group Unmeatched Matched 95% CL for
OR OR Matched OR
Lowest 9.16 5.13 2.96-16.41
Middle 3.65 2.78 1.35-6.13
Highest 1.00
Literacy :

Thefather and mother’sliteracy had impact onthe survival of the perinate/ neonate. The
oddsof havinganeonatal deathis3.44 timesinafamily whereinthefather isilliteratethan
inafamily wherethefather isliterate. (95% CL: 1.67—7.72) Smilarly, mother’sliteracy
hasan effect onthesurvival of theinfant. The oddsof having adeath inafamily wherethe
mother wasilliterate was 4.04 timesthan in afamily wherethe mother wasliterate. (95%
CL:2.40-7.42)
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Education :

Perinatal and neonata mortality declined with increasing educationd level of thefather. In
thetablegiven below (table5), level of thefather’s education wastaken asarisk factor.
Group 1 comprised of thosewho have had education lessthan class 6, group 2 consisted
of thosewho had studied from class 610 and group 3 consisted of thosewho had studied
higher than class 10. Thecalculationsare based on tertiles.

Table 5. Effect of father’s education on PN and NNM

Sa o ovges e ol
<Class6 13.88 7.47 2.32-22.31
Class6-10 3.67 2.75 1.36-5.53
> Class 10 1.00

Similarly, mother’s education was classified into 3 groups based on tertiles. Group 1
comprised of those who had studied till class 5; group 2, those who had studied from
class 5-8 and group 3 comprised of those who had attained higher education than
class8. Motherswith an educational level lessthan class5 had a3.05 timesincreased
risk of havingaPN/NNM as compared to thosewith ahigher level of education.

Occupation : Thetypeof occupation held by thefather wasanayzed asapossiblefactor
determining PN and NNM . Occupationswere classifiedinto 4 broad categories.

Here, theoccupationa group of unskilled labourerswastaken as constant for calculating
oddsratio. Every occupationa group had aprotective effect towards perinatesand neonates
compared to unskilled labourers (Table6).

Table 6. Effect of father’s occupation on PN and NNM

Occupation Groups Unmatched Matched 95% CL for
OR OR  Matched OR

Professionals/ Self employed 0.25 0.33 0.14-0.64
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Sdaried 0.28 0.33 0.14-0.81
Skilled labourers 0.19 0.30 0.09-0.88
Unskilledlabourers 1.00

Housing and household size : Housing of familieswas classified askucha, mixed and
pucca. Thedifferenceinthetypeof housing did not ssemto haveany significant effect on
themortality. However, familieswho livedin amixed house had 1.9 timeshigher chance of
having aPN/ NNM as compared to thosewho lived in apuccahouse. (95% CL : 1.06—
3.60) (Table 7). Familieswere classified according to the household sizeashaving less
than 5 members, 5-7 membersand morethan 7 members, based on tertiles. Familieswith
lessthan 5 membersin the household had higher oddsof PN and NNM than familieswho
had morethan 7 membersin the household. (OR: 1.83, 95% CL : 1.01-3.85)

Sex of the Index Child : Perinatal and neonatal mortality wasfound to be much higher
among thegirl child ascomparedto boys. Girlshad a1.84 fold increasein mortaity. (95%
Cl: 0.29-0.73)

Typeof family, religion of thehousehold, amount of land owned did not haveany effect on
perinatal and neonatal mortdlity.

Table 7. Social determinants for PN and NNM

Vaiable Unmetched Matched 95% CL for
OR OR Matched OR
Caste SC/ST/BC 448 341 2.14-6.90
Forward 1.00 1.00
SES Low 1.00 1.00
Middle 3.65 2.78 1.35-6.13
High 9.16 5.13 2.96-16.41
Father’ sLiteracy 5.50 3.44 1.67-7.70
Mother’sLiteracy 6.47 4,04 2.32-7.70
Father'seducation < Class6 13.88 7.47 2.32-22.31
Class6-10  3.67 2.75 1.3-5.86
> Class 10 1.00 1.00
Mother’'seducation < Class5 5.06 3.05 1.21-8.47

Class5-8 4.01 2.38 1.05-7.49
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>Class 8 1.00 1.00

Occupation Professonds 0.25 0.33 0.14-0.64
Sdaried 0.28 0.33 0.14-0.80
illed 0.19 0.30 0.09-0.88
Unskilled 1.00 1.00

Housing Kucha 3.50 1.90 0.37-11.56
Mixed 2.13 1.90 1.06-3.6
Pucca 1.00 1.00

HouseholdSize <5 2.17 1.80 1.01-3.85
5-7 1.30 1.20 0.50-2.90
>7 1.00 1.00

Biomedical determinants

Ageat pregnancy : Women were divided into 3 age groups based on tertiles (Table 8).
Group 1 had women lessthan 23 years of age; group 2 had women between the ages 23—
26 and group 3 had women abovethe age of 26 years. Maternal age above 26 yearswas
observed to bearisk factor with the odds of 2.01 ascompared maternal agelessthan 23
years. (95% CL: 1.07-3.94)

Birth Order : Birth order wasgrouped asfirst birth order, birth order of 2-3 and abirth
order higher than 3. No significant difference was observed between groups 1 and 2.
However, therewasadifference between groups 1 and 3. Being born asthefirst child into
afamily seemed to have aprotective effect on PN and NNM ascompared to abirth order
higher than 3. (OR: 0.4, 95% CL : 0.18-0.96)

Intake of iron and folic acid tablets : Not consuming iron and folic acid tabletsduring
pregnancy wasfound to bearisk factor for stillbirthsand neonatal mortality. Thewomen
who did not takeiron and folic acid tablets during the course of their pregnancy had a2.85
timeshigher risk of perinatal and neonatal mortality ascompared to thosewho consumed
thesetabletsduring pregnancy. (95% CL : 1.15-6.38). Similarly, not taking folicacid during
thefirst trimester had adetrimental effect on PN and NNM with oddsratio of 5.18. (95%
CL: 1.59-15.80) Intakeof other drugslike cacium, multi vitamintablets, etc, did not have
any effect towardsthe outcome of pregnancy. (Pvaue: 0.401)

History of Abortions: Therisk of stillbirth and neonatal mortality increased 2.17 timesif
therewasaprevioushistory of abortion. (Pvaue: 0.005, 95% CL: 1.26-3.96.)
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Complicationsduring pregnancy : Complicationsincluded anemia, discharge per vaginum
(morethan 24 hours), pregnancy induced hypertension, gestational diabetes mellitus,
antepartum hemorrhage and other conditions. It was observed that mothers with a
complication during pregnancy had a3.13 timeshigher chance of havingaPN/ NNM as
compared to those mothers who had an event free pregnancy. (95% CL: 1.88-5.55)
Having hemoglobin morethan 10 had a protective effect in pregnancy. (Matched OR:
0.35; 95% CL: 0.27-0.82)

Placeof thedelivery : Deliveriesthat took place at homehad a2.17 fold increased risk
ascompared to those deliveries, which took placeinahospital. (95% CL.: 1.21-3.7)

Delivery conducted by : Thiswasclassified on the basis of who conducted the delivery,
irrespective of the place of delivery. Group 1 consisted of those deliveries, whichwere
conducted by doctors; group 2: deliveries conducted by atrained birth attendant and
group 3 comprised of those deliveriestaken by untrained dais. Calcul ationswere made
taking group 3 asconstant. Refer (Table9) for results.

Table 8. Biomedical determinants for PN and NNM

Vaiddle Unmatched Matched 95% CL for
OR OR Matched OR
Ageat pregnancy  <23years 1.00 1.00
23t0 26 years 1.91 1.64 0.84 —-3.38
> 26 years 254 2.01 1.07-3.99
Intakeof Ironand Folic Acid 3.80 2.60 1.20-6.90
Intake of Folic Acid 5.20 4.50 1.60-15.8
Abortions 2.60 2.20 1.26-3.96
ComplicationsDuring Pregnancy 3.71 3.20 1.90-5.51
Birth Order 1 1.00 1.00
2-3 4.70 251 1.04-5.50
>3 4.40 2.70 1.30-6.30
Ddivery taken by Doctor 0.04 0.10 0.04-0.28

TBA 0.01 0.05 0.01-0.14
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Dai (untrained) 1.00 1.00
Placeof Ddivery Home 2.30 2.20 1.30-3.70
Hospital 1.00 1.00
Gestationa Age < 37 weeks 4.95 3.73 2.13-64
> 37 weeks 1.00 1.00
BirthWeight <2500gms 13.54 8.74 4.7-15.57
> 2500 gms 1.00 1.00

Table 9. Differentialsin PN and NNM by who conducted the delivery

Group Unmetched Matched 95% CL for

OR OR Matched OR
Doctors 0.04 0.10 0.01-0.28
Trained BirthAttendants 0.01 0.05 0.01-0.14
Untrained attendants 1.00 1.00

Gestational age: Birthswere classified based on gestational age. Preterm birthswere
defined asthose, which had not completed 37 weeks, whileterm birthswere those that
had compl eted 37 weeks of gestation. Preterm birth wasfound to bearisk factor for PM/
NNM withan OR of 3.73 (95% CL: 2.13-6.4) (Table 10).

Birthweight : All the births were categorized according to the birth weight. Group 1
comprised of thosewith abirth weight of lessthan 2500 grams (low birth weights) and
morethan 2500 grams. Low birthswerefound to beat ahigher risk of dying ascompared
to thosewith abirth weight of more than 2500 grams.

Table 10. Effect of Gestational age and Birth weight on PN and NNM

Vaiable Unmatched Matched 95% CL for
OR OR Matched OR

Preterms 4.95 3.73 2.13-6.40
Low BirthWeights 8.59 6.38 3.49-12.32

There was no significant increase in stillbirths and neonatal deaths based upon the
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consumption of other drugs, number of visits to a doctor, time of registration or
Ultrasonography.

Multivariate Analysis

Conditiona multivariatel ogistic regress on wasdonerdating case-control satusonvariables
namely, socio- economic status of thefamily, maternal age, birth order, by whom the
delivery was conducted, birthweight, ironand folic acid consumption by themother during
theantenatal period and gestational age of the children. Therewasasignificant association
between socioeconomic status and stillbirths/ neonatal mortality when adjusted for all the
other variables. In thisstudy population, stillbirthsand neonatal mortality was about 9
timeshigher inthelowest SES ascompared to the highest SES (Table 11). Maternal age
of lessthan 23 yearswasfound to be protective as compared to maternal age morethan
23 yearsof age. Gestationa age and birth weight of the child had an associationwith PN
and NNM. The PN and NNM was 4.27 times higher in neonates with abirth weight of
lessthan 2500 grams as compared to those who abirth weight higher than 2500 grams,
when adjusted for other variables. Preterm children too, had a3.82 timeshigher chance of
PN/ NNM compared to term births, when adjusted for other variables. The person who
conducted the delivery had animpact on the outcome of pregnancy. Delivery conducted
by an untrained birth attendant had a4.67 times higher mortality as compared to one
conducted by adoctor. Birth order of the child, when adjusted for other variables, wasnot
found to beasignificant risk factor that determined perinatal and neonatal mortality.

Table 11. Risk factor analysis for PN and NNM

Vaiadle Matched OR 95% CL for Matched OR
Ageat Pregnancy
Lessthan23yrs 1.00
23-26yrs 1.72 0.87-4.22
Morethan 26 yrs 6.49 1.79 - 23.81
Birth Weight
Low Birth Weights 4.27 9.01-20.20

More than 2500 grams 1.00
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Delivery Conducted By

Doctor 1.00
Trained Birth Attendant 1.80 0.70-4.61
Untrained Attendant 4.67 1.55 - 14.07
Ironand FolicAcid
Iron& Folicacid consumed 1.00
Iron and Folic acid not consumed 1.26 0.28-5.77
Gestation
Preterms Births 3.81 1.59-9.09
TermBirthsB
Birth Order
1 1.00
2-3 0.70 0.27-1.78
>3 253 0.59-10.92
Socio Economic Status
Lowest SES 8.85 2.70-29.4
Middle SES 417 1.39-12.5
Highest SES 1.00
Discussion

Theresultsindicatethat severd factorsare significantly associated with increased risk of
stillbirthsand neonatal deaths. L ow socio economic status and caste of the household,
lower leve of education of the parents, low birthweight, preterm births, higher birth order,
history of abortionsand child deaths, non-consumption of iron and folic acid tabletsduring
theantenatal period, complicationsduring pregnancy, all appearedtoincreasetherisk of
perinatal and neonatal mortdlity.

A strong inverse associ ation between socioeconomic status and the probability that a
perinate/ neonate would not survivethefirst 28 days of life was observed. The study
suggested a9-fold increaseintherisk of stillbirthsand neonatal mortality for households
withthelowest SES compared with the highest. Low SESisawell-established risk factor
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for perinatal and neonatal mortality.*#2%2.27.42 Numerous studies have been doneworld
wideto provethisassociation, however, nonecould explainwhy socid differencesincrease
perinata and neonata mortdity.

Children borntoilliteratewerefound to haveafour fold higher chanceof dying ascompared
to children borntoliteratemothers. A higher level of paternal and maternal educationwas
found to be protectivetowardsthe hed th of the neonate. Though many studieshave shown
resultswherein mother’s education played acrucial rolein determining the pregnancy
outcome? 222 not many studieshave shown theeffect of father’seducation and occupation.
In the present study, ahigher level of education of the father and an occupation with a
steady source of incomewas found to protect against perinatal and neonatal mortality.
Thiscan beexplained by thefact that unskilled labourerswork asdaily wagers, and hence
do not havejob security and asteady source of income. Obstetric care cost isanimportant
barrier for many economically deprived familiesto seek hedthinterventions. A moredetalled
study on how social factorsaffect mortality could help to el ucidate the mechanism by
whichriskisincreased.

Thefema e childwasfound to haveahigher risk of mortdity ascompared tothemalechild
intheperinata and neonatal period. Thisiscontradictory tothemedica belief that themae
childismoresusceptibleto mortdity inthefirst year of life** Thisgender biasiscondstent
withthefindingsof National Family Hedlth Survey— 1, wherein they found higher mortaity
levelsfor thefemal e child when compared to the male child in Punjab. Thisfindingis
further validated by thegender differentiasin child mortality asestablished by DasGupta
in her study.®®

Biomedicd factorslikelower birth order, regular consumption of ironandfolicacid tablets,
ddivery conducted by atrained personnel and delivery takenin ahospital werefoundto
be protective. Literature on place of delivery asarisk factor for perinatal and neonatal
mortdity iscond stent with thefindingsof thisstudy.® Delivery taken at homeby anuntrained
birth attendant had a9 timesincreased risk of perinatal and neonatd mortaity ascompared
to onetaken by adoctor. Historically, skilled care at delivery has been associated with
lower neonata desthrates.® Skilled attendantsat birth aredefined as* peoplewith midwifery
skills(e.g., doctors, midwivesand nurses) who have been trained to proficiency inthe
skillsto manage normal ddliveries, and diagnose and manage or refer complicated cases.”
Thisfinding emphasizesthat skilled assistancein delivery isamust*.

Low birthweight and preterm birthswere associated with anincreased risk of perinatal
and neonatal mortality, whichisin accordanceto previousfindings.3% % Oneway to
prevent mortality in pretermsisto ensurethat the ddivery takesplacein ahospital equipped
to handle preterm births. Low birthweight isone of the principal contributorsto neonatal
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morbidity and mortaity worldwide. Newbornswho get off to an unhedlthy sart, especidly
low birth weight and preterm babies, are particularly vulnerabletoillnessand desth during
their first year. Like preterm babies, low birthweight babiesneed specid care, particularly
withregard towarmth, feeding, hygiene practices, and prompt recognition of thewarning
sgnsof infection.

Though consumption of iron and folic acid tabletswasfound to be protectivein univariate
andysis, whenadjusted for other variables, it ot itsprotective effect. However, thenumber
of stillbirthsand neonatal deathsassociated with lethal malformations especially neural
tube defectsaccounted for asubstantia portion of mortality (12%) inthisstudy. Thiscould
be associated withlow folic acid consumption during thefirgt trimester. Severd observationd
studiesand 2 randomized controlled tria shave reported that more than 50% neural tube
defects can be prevented if women consume afolic acid-containing supplement before
and during thefirst trimester of pregnancy.*¢+

Previous histories of abortionsor child death werefound to berisk factorsfor adverse
pregnancy outcome. Thisfindingiscons stent with other studiesconducted on parity specific
perinatal mortality. 2

In devel oping countries, where 96% of the global burden of neonatal deathsoccurs, neonatdl
careispractically non-existent.® Inacountry likeIndia, wherein alot of deliveriestake
place at home, thereisapertinent need for apackage dealing in home based neonatal
care. Interventions such as essential newborn care are available, however, correctly
implementing them could result inarapid reductionin perinatal and neonatal mortality
rates. Emergency obstetric care and essentia newborn care, thetwo golden principles
highlighted inthe Nationa Health Policy, 1983, need to be strengthened and reemphasi zed
upon. A model project for neonatal care and management of sepsishasbeen developedin
Gadchiroli Digtrict of Maharashtra. Thegoal to reduce NNM and PNM isachievable, but
muchisleft to bedesired. Perinatesand neonates areavulnerable group, if cared for, can
bring downtheinfant mortaity tremendoudy. S mplemeasureslike health education, proper
antenatal care, institutional delivery and home based neonatal care can go alongway to
improvethe present scenario.

Conclusion

The causesattributableto perinatal and neonatal mortality comprised of varioussocial and
medical factors. Socialy and economically marginalized householdswereat ahigher risk
of having aperinatal/ neonatal death. A higher educational level of the parentsand an
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occupation with asteady source of incomewasfound to be protectivefor thesurvival of
the neonate. Among the variousbiomedical factors, higher materna age, previoushistory
of abortionsand child deathsin the family, untrained birth attendant, pretermsand low
birth weightshad ahigher chance of mortaity.

Sincethisstudy wasconducted infield practiceareasof medica colleges, dl thehouseholds
wereregistered; hence no household was missed during the sel ection of casesand controls.
Sinceall theantenatal eventswerenoted infamily folders, the problem of recall biaswas
taken careof. Itisdifficult to extrgpolatethisresult to the villages of Punjabwhowould not
have medical careto such alevel aspresent inthisarea. However, if thisisthe state of
hedth careinareaswith medicd facilities, itisfrighteningtoimaginetheleve of hedth care
inremotevillages.

A neonate'schanceof survival beginswell beforebirth, with the socio-economic status of
thefamily, health and nutritional status of the mother and type of delivery. Therefore, a
continuum of care beginning before birth should includeregular antenatal careand safe
ddivery, followed by good newborn care practices. In India, morethan 60% of infantsare
born at home. Hence, moreknowledgeisneeded at the community level regarding obstetric
careand carefor theneonate. Programsare urgently needed for re-education and training
of hedthworkerstoimprovetheir skillsinmanaging delivery, identification and management
of malpresentation and prolonged labor. Most of these neonatal deaths can be prevented
with cogt-effective sol utionsthat do not depend on highly technical training or sophisticated
equipmen.

Saving newborn livesrequiresaparadigm shift. We need to change our focusto thetime
when most infants die— the perinatal and neonata period.
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