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ABSTRACT

Perinatal mortality (PM) is a major public health problem in India and multiple maternal and foetal risk factors have
been attributed to high perinatal mortality. This review aimed to systematically summarize the epidemiological
literature on maternal and fetal risk factors for PM including those for still birth, intrauterine deaths; early neonatal
mortality; early neonatal deaths in India. This systematic review was compliant with preferred reporting items for
systematic reviews and meta-analyses (PRISMA) guidelines. We searched for peer-reviewed articles from three
electronic bibliographic databases: MEDLINE, Embase, Google Scholar published between 1 January 2000 and 31
March 2019 that reported the risk factors of perinatal mortality in India. Observational studies (cross sectional, case-
control and COHORT Studies). Eighteen articles were included in this review. The major risk factors identified for
perinatal mortality in India were maternal age, parity, higher birth order and maternal anemia. Complications during
pregnancy like ante partum hemorrhage, preeclampsia, obstructed labor, preterm labor and fetal factors like
gestational age and low birth weight were documented as risk factors for perinatal deaths. Strengthening national
health programs and targeted interventions for both antenatal and institutional care is required to bring down perinatal
deaths in India.

Keywords: Perinatal mortality, Early neonatal mortality, Still births, Risk factors, India

INTRODUCTION

PM is defined as the number of fetal deaths past 28
completed weeks of pregnancy plus the number of deaths
among live-born children up to 7 completed days of life.!
Globally, around 2.5 million die annually during the
neonatal period, out of which one million die within the
first day.23 Additionally, 2.8 million stillbirths occur
every year, also counted as PM deaths and the majority of
those take place in the low middle-income countries.
Perinatal mortality rate (PMR) including still births and
early neonatal deaths, is considered as an indicator of the
quality of prenatal, intranatal and postnatal care

practices.* PMR differ considerably across regions and
countries, ranging from 40 per 1000 births in Nigeria,
Western Africa to 3-5 per 1000 births in the Nordic
countries in Northern Europe.256

The risk factors of PM differ from those of under-5
mortality and they are mostly preventable.

Multiple factors have been attributed to PM including
lack of quality intranatal care, inadequate ANC services,
maternal malnutrition and prevalent endemic infections.
Almost half of the stillbirth and early neonatal deaths
occur during labour and delivery; with maternal factors
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including obstructed labour, pregnancy complications and
infections and foetal factors like prematurity, low birth
weight, identified as the leading causes for these untimely
deaths in LMIC. On the contrary, in high-income
countries, antepartum hemorrhage and congenital
malformations are the most common causes of stillbirth.®

Sustainable developmental goal 3 targets ending
preventable new born deaths and reduce neonatal
mortality to at least 12 per thousand by the year 2030.” On
similar lines, National Health Policy (NHP) 2017 of India
set a target of 23 deaths per 1000 live births for under-5
mortality and 16 deaths per 1000 livebirths for neonatal
mortality by 2025.8 Under the India Newborn Action
Plan, the government has also set a target of fewer than
ten neonatal deaths per 1000 livebirths by 2030. India has
shown a gradual decline over two decades in childhood
mortality and the current neonatal mortality rate is 23 per
on thousand live births.® As per NFHS 2015 report, PMR
in India is still high at 36 per thousand live births which is
higher in rural than in urban areas (40 deaths per 1,000
pregnancies versus 26 deaths per 1,000 pregnancies).

Multiple maternal and fetal risk factors have been
attributed to high PM in developing countries like India.
We could not find any systematic review/meta-analysis in
India on identification of maternal and fetal risk factors of
perinatal mortality. This study systematically summarized
the epidemiological literature on maternal and fetal risk
factors for PM including those for still birth, intrauterine
deaths; early neonatal mortality; early neonatal deaths in
India.

METHODS

This systematic review was compliant with PRISMA
guidelines.’® The PECO (population, exposure,
comparison, outcome) for the review was P: all pregnant
women, E: a priori defined risk factors, O=perinatal
mortality. The review was registered in PROSPERO
(International prospective register of systematic reviews)
(registration ID: CRD42019124327).

Search strategy

A thorough literature search was conducted on Pubmed,
Medline, Embase and Google Scholar for peer-reviewed
articles published between 1 January 2000 and 31 March
2019. Search keywords as given in Table 1 were
combined using Boolean method to conduct the search.

Inclusion and exclusion criteria

Criteria were developed in an iterative process after
preliminary searches. Studies that focused on perinatal
mortality and reported risk factors associated with
perinatal mortality in India published in English between
1 January 2000 and 31st March 2019 were included for
the review; analytical observational studies with cross-

sectional, COHORT and case-control designs that
reported the risk factors for perinatal mortality were
included. Studies published in English language were
included.

Non-peer reviewed studies, reviews, commentaries,
letters to editors and conference presentations were
excluded.

Table 1: Search strategy.

S.
no. Search strategy

Perinat* or early neonatal or still birth or
intrauterine

Mortality or death

Risk factors or predictors or determinants
India

Addresses [ptyp] or autobiography [ptyp] or
bibliography [ptyp] or biography [ptyp] or
pubmed books [filter] or case reports [ptyp] or
congresses [ptyp] or consensus development
conference [ptyp] or directory [ptyp] or
duplicate publication [ptyp] or editorial [ptyp]
or systematic reviews or meta analysis or
festschrift [ptyp] or guideline [ptyp] or in vitro
[ptyp] or interview [ptyp] or lectures [ptyp] or
legal cases [ptyp] or news [ptyp] or newspaper
article [ptyp] or personal narratives [ptyp] or
portraits [ptyp] or retracted publication[ ptyp]
or twin study [ptyp] or video-audio media
[ptyp]

#1 and #2 and #3 and #4 not #5

Hlwinv =

@

Study selection and data extraction

Title and abstracts were independently screened by two
reviewers (SS and SN) as per the eligibility criteria. We
used a free online software tool to screen the articles
(https://rayyan.qcri.org/welcome).! Disagreement
between the two reviewers was resolved through
consensus after consultation with the y the third reviewer
(AA). Data extraction was done for the following
variables author, year of publication, study design,
participant characteristics, source setting
(urban/rural/tribal/ethnic),  sample  size,  outcome
measurements, risk factors. Both unadjusted and adjusted
odds ratio/risk/hazard ratio were extracted.

Quality assessment

Two independent reviewers (SS and SN) appraised the
quality of each study. The Joanna Briggs Institute (JBI)
quality appraisal tool for was used.’ The tool assessed
the quality of evidence and the risk of bias based on the
following parameters, study characteristics, methodology
including sampling design and sample size, confounding
factors, measures to control for confounding and
appropriate statistical analysis.

International Journal of Community Medicine and Public Health | October 2022 | Vol 9 | Issue 10 Page 3850



Misra A et al. Int J Community Med Public Health. 2022 Oct;9(10):3849-3862

Identification

Screening

(

[ Included ]

International Journal of Community Medicine and Public Health | October 2022 | Vol 9 | Issue 10 Page 3851

Records identified from*:
Databases (n = 988)

v

l

Records screened

(n=871)

Records sought for refrieval

v

Records removed before
screening.
Duplicate records removed
(n=117)

Records excluded*
(n=709)

(n=162)

Records assessed for eligibility
(n=162)

Studies included in review
(n=18)

Records not retrieved
(n=0)

Records excluded: 144

Figure 1: The flowchart for identification of studies via databases using PRISMA 2020 statement (Preferred

reporting for systematic reviews and meta-analysis).
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Table 2: Characteristics of included articles for systematic review.

Source Outcome
Participant setting definition . Effect measure
Qll;igor (i) gtel;d)g characteristi  (urban/rural (Number of Sample size ;:Jsé(igzctors (RR/OR/HR) Adjustment variables
g cs ftribal/ethni  events/outcom (95% ClI)
Maternal factors
Age of the
mother >30
years
Antenatal
factors .
. Adj. OR(95%
Mothers of Birth order Cl)j (
faCiIity based (pnmlgra\”dae) 4.3 (1 7-10 7)
still born Preterm labour T ‘
babies in the (<37 weeks)
past six )
months from Factors during 1.8 (1.3-2.6) Age of the mother, Occupation of the
two districts last trimester of R mother, Birth order, gestation period.
of Bihar — S pregnancy - active or passive smoking, tobacco
Case Gaya and gtelllt: bl;r;t:n— dead Bleeding per 9 () chewing, injury or accident during
. 13 Purnea. y 388 cases and  vagina during pregnancy, physical violence, Factors
Neogi et al control Rural after 24th week : .
800 controls  pregnancy during last trimester of pregnancy,
L For every m;e nancy/388 Oedema (hand 2.6 (1.7-3.8) Factors related to labour and
stillbirth two pregnancy orfaceorlegs)  7'g (13 pg  Childbirth,
controls (live Blurring of 1' 9 (1' 3_2' 8) Mode of transport, time to reach and
births) from vision or severe 9(1.3-2.8) time to attend in the facility
the same headache during
village born at pregnancy 29(1.5-56)
the same time High blood
were chosen . pressure during
pregnancy 1.7 (1.2-2.4)
Factors related
to labour and
childbirth
Any
complication
during labour

Continued.
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Source
setting

(urban/rural
[tribal/ethni

Outcome
definition
(Number of
events/outcom

Sample size

Risk factors
studied

Effect measure
(RR/OR/HR)
(95% ClI)

Adjustment variables

followed up
for 3 years
Women who 20755
became A
Pr_ospe pregnant were Perinatal deaths married . .
Sinha et alt ctive followed up (28 weeks of women Maternal factors  Adj. HR Age, Maternal education, household
COHO to determine Urban gestation to 6 followed up Age of the 0.21 (0.004- income, place of delivery, gestation,
RT the pregnancy days)/95 9169 mother 10.59) birth weight
study outcome pregnancies
Age =25.9+/-
5.3 years
84% Hindus
15% literate
31.5% with
more than 10
years of
education
E{;%?;%ZS Maternal factors
obtained from Still birth - wgmgﬁr @i viaemal Age A4 OR
Cross ;:Iewomen o m;g:lf tfhz;td g?: =33111 more than 35 1.30 (1.07-1.58) Age, Wealth index, Caste, Maternal
Williams?s section reproductive  Rural not cry or move Number of Multiple births 3'54 (2.92-4.28) education, History of still
al births=80164  Preceding birth ‘ ‘ ‘ birth/neonatal death, Birth order,
study age group after interval < 18 SOl index birth sex, multiple births
Information birth=1978 births 13.167  months 1.47 (1.30-1.68) '
obtained from ' 1.44 (1.19-1.73)
during 1992- 18-35 months
2002 60+ months
Dandona et Cross Women aged  Rural and Still All births Maternal factors ~ Adj. OR Age, tobacco use, history of stillbirth,
al® section  15-49years .  Urban births=foetal R-18388 Maternal age >=  3.20 (1.52-6.74) miscarriage, diabetes mellitus,

Continued.
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Outcome
definition
(Number of
events/outcom

Source
Participant setting
characteristi  (urban/rural
cs [tribal/ethni

Effect measure
(RR/OR/HR)
(95% ClI)

Risk factors
studied

Author (ref)
Place

Sample size

Adjustment variables

al Birth death with U-1764 30 years hypertension, antenatalcare, multiple
study outcomes gestation First born child  5.79 (4.06-8.26) foetuses, Gestation period, mothers
during period >=7 Multiple 2.82 (1.49-5.33) information,
January to months pregnancies fever/malaria/hypertensionconvulsion
December Stillbirths Breech 2.70 (1.75-4.18) sl/in the last 3 m of pregnancy, Place
2016 was R-262 presentation of delivery, Vaginal delivery,
documented U-13 Spontaneous 1.55(1.15-2.09) birthweight, breech position,
labour spontaneous labour, foul smelling
Foetal factors 19.92 (12.41- discharge,
Gestation < 7 31.97)
months
Gestation 7-8 8.41 (5.48-
months 12.92)
Maternal factors
Adj. PR
Maternal age
<19 1.33(1.22-1.45)
Gravida 3 and 1.34 (1.24-1.45)
above
History of 21.96 (20.28-
Currently previous 23.78)
Second EER abort|op 150 {57115 Age, education, cooking fuel used,
ary WBITIER EE6E Still births Number of e . 14 ({0190 religion, caste, type of house, source
. data Lol e (foetal death women B ER e 280 (2220 of lighting, standard of living index
Lakshmi et Ivsi Pregnancy Rural and ith - d _ Bleeding i h" f . borti
alt? analysi  + Comes in Urban with gestatlfm respondents = (bleeding during gravida, history of previous abortion,
S the past 3 period of >=28 188917 delivery or 1,66 (1.54-1.78) ANC_checkup, anemia, h)_/pertensmn,
(DLHS years were weeks) =3112 pregnancy) bleeding, labor compllcatlong,
) obtained Labour premature labor, place of delivery.
complications
(prolonged or 1.59 (1.43-1.77
obstructed
labour) 2.33 (2.15-2.54)
Other
complications
Premature 3.30 (2.97-3.67)
labour
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Source
setting
(urban/rural
[tribal/ethni

Outcome
definition
(Number of
events/outcom

Sample size

Risk factors
studied

Foetal factors
Foetal
complications
(weal movement
of the foetus or
abnormal
position of the
foetus)

Effect measure
(RR/OR/HR)
(95% ClI)

Adjustment variables

age of mother, working status of

Women who S Maternal . mother, number of antenatal care
Prospe b Still birth (fetal Factors Adj HR S ber of id
ctive were between death with Age of mother visits, number of Tetanus toxoi
19 3and 7 . I doses taken, place of delivery,
Gupta et al COHO , Urban gestation 1167 women  >=30 years 2.2 (1.05-4.5) : S .
RT months - _ . previous stillbirth and previous
- period of >=20 Previous - ducational
study gestation weeks Caesarean 3.2(1.4-7.3) cesarean section , educationa
; status, socioeconomic
delivery score, and parity
Second Number of
ary Still birth women=1918 Adi. OR Cooking fuel, Tobacco smoke,
data Ever married Rural and (foetal death 9 ever Maternal factors - Anemia, BMI, Education, Religion,
Mishra et al®* analysi women aged Urban with gestation married Anaemia 1.21(CI Not Caster/tribe, Housetype, Separate
S 40-49 years period of >=28  women with  Mild . kitchen, Crowding, Standard of living,
(NFHS weeks) complete ERE residence, region
) birth histories
Maternal factors
Age of the
mother >=35yrs  Unadj OR
. ) Age of the 2.31(1.81-2.95)
HoSpIta 5o nant mother <20 yrs  6.56 (5.62-7.06)
| based & stillbirth Ubirthse Multiols birth 6 (5.62-7.
Bhattacharyy cross mothers Rural and (fetal death Total births= Wtip'e bir 143 (1.31-1.56)
21 - registered and a 156 101 Caesarean 5.24 (4.76-5.76)
aetal section - . Urban >=28 weeks -
delivered in a S section 1.61(1.44-1.81)
al | based stillbirths=5257 .
study rural base Assisted breech
hospital

Foetal factors
Birth weight
<2500 gms

3.72 (3.52-3.93)

Continued.
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Source

setting
(urban/rural
[tribal/ethni

Outcome
definition
(Number of
events/outcom

Sample size

Risk factors
studied

Effect measure
(RR/OR/HR)
(95% ClI)

Adjustment variables

Still birth (fetal Adj OR
Case death with g/l:::rr;?tluf;ctors 11.63 (3.83- Antepartum hemorrhage,
Kumbhare?®  control Rural and gestation with 486 Haengorrha e 35.30) Hypertension, IUGR, Maternal age,
stud Urban period of >=28  controls H ertensign 2.09 (1.20-3.63) Oligohydramnios, P/H/O SB, Parity,
y weeks) A /ﬁ)/o oB 26.13 (3.23- Postdatism
Stillbirths= 243 211.29)
PPregnant
women in
24-28
Etri?/zpe Wriezsagz 15641 Maternal factors  Unadj RR
Jairi? COHO ?fmgm Y ban Still birthand =" GDM Still birth
perinatal deaths preg GDM Perinatal  2.53 (2.0-3.1)
RT Government women
- deaths 2.48 (2.2-2.9)
study and Private
health
facilities
Maternal factors  Adj. OR Place of residence, social group,
Maternal age 1.76 (1.55-2.00) religion, mothers education,
Twin pregnancy  1.73 (1.58-1.89  occupation, asset index, tobacco use,
Women aged Assisted 3.45 (3.02-3.93) number of antenatal visits, time of
g Vaginal delivery 1.77 (1.47-2.15 first antenatal care visit, place of
15-49 years - :
Caesarean delivery, mothers age at index
who were -
. . section pregnancy, sex of foetus, order of
interviewed ' . -
S 3.06 (2.42-3.86) index pregnancy, single or multiple
for about the Still birth .
Cross . Number of 4.98 (3.66-5.74) pregnancy, mode of delivery,
N - outcome in (foetal death . . . .
Altijani et section Rural and : - pregnancies anaemia, hypertension, eclampsia,
P the last with gestation 886505 -
al al reqnanc Urban eriod of >=28 Two to four antepartum haemorrhage, intra-
study preg y P oo Five or more 1.53 (1.27-1.43  partum haemorrhage, obstructed
that lasted weeks)=8429 .
1.79 (1.62 to labor, breech presentation, abnormal
more than L o
seven Complications 1.97) foetal position,
completed during 1.22 (1.07-1.38)
osliinns pregnancy 2.75 (2.54-2.97)
Anaemia 1.29 (1.11-1.50)
Eclampsia 3.45 (3.19-3.74)
Other 2.80(2.51-3.12)

hypertensive

1.58 (1.40 -

Continued.
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Source

Participant setting

Outcome
definition

Risk factors

Effect measure

: characteristi  (urban/rural (Number of Sample size . (RR/OR/HR) Adjustment variables
Place design studied
g cs ftribal/ethni  events/outcom (95% ClI)
disorders 1.77)
Intrapartum
haemorrhage
Antepartum
Haemorrhage
Obstructed
labour
Breech
presentation
Abnormal foetal
presentation
Maternal factors
Maternal age
>29 Adj. OR
Parity 1.76 (1.45-2.12)
Pregnant Nulliparous
Prospe  women who
ctive had Urban and Still births 79750 Anaemia 1.31 (1.18-1.45) age, education, parity, height, weight
Patel et al® COHO  completed 42 Rural ~1620 women Severe/moderate and Hb, anaemia,
RT days of post Anaemia 1.43 (1.17-1.75)
study partum
follow-up Anaemia and
Underweight 1.47 (117 to
together 1.85) '
Anaemia (<11)- '
underweight
(<18.5)
Prospe Stillbirth="fetal Maternal age, Education, parity,
. deaths . number of ANC visits, delivery
ctive Pregnant ] Maternal factors  Adj. OR : ! o
populat  women who gc;(l; r‘gggkzt Maternal age 2.21 (1.96-2.49) L??S]t\'/e;b?#mber O Uy
3 ION were followed Urban and P ] >35
sllzen) el based up till the Rural ?gf tt?]t(l)cs)g e LB B Parity 1.26 (1.11-1.43)
observa pregnancy S Nulliparous 1.79 (1.53-2.08)
2&2@' s gestational age, Pty ==

birth weight of

Continued.
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Outcome
definition
(Number of
events/outcom

Source
Participant setting
characteristi  (urban/rural
cs [tribal/ethni

Effect measure
(RR/OR/HR)
(95% ClI)

Risk factors
studied

Author (ref)
Place

Study
design

Adjustment variables

Sample size

> 500 g) =4415
Cases were
women (18
45 years) who Maternal factors
had stillbirths Age of the Adj OR
in the past 3 mother 1.1(1.0-1.2)
months from -
Populat the date of fsotéltlatln(;g;h(late Mode of
ion interview and with delivery 8.1 (2.6-26) Age of mother, No. of household
Newtonraj et  based the controls U 181 casesand  Vaginal members, mode of delivery, labour
20 rban > 28 completed S : :
al case were mothers 181 controls initiation, color of liquor, gestational
N weeks of S
control  having live- estation)=181 Labour initiation 2.6 (1.5-4.5) age
study birth, in the g Induced
same time Gestational age 6.4 (3.7-11)
frame, <= 36 weeks
residing in the Colour of liqguor  2.0(1.1-3.8)
same area Green
as that of case
Mothers of
stillborn .
i)?]pulat (cases) and (Pee;;;]r:ta; e Maternal factors Adi. OR Age of the mother, education, parity,
. live births o Parity >=4 - gestational age at birth, total number
Viswanath et  based L stillbirth or a 40 cases and : 5.751.88-17.54 . .
P within 7 days  Rural Gestational age of antenatal visits, tetanus toxcoid
al case late fetal death 110 controls . 5.62 (2.12- : . .
from the day at birth (<9 immunization completed, time to
control . (>28 weeks 16.68) . "
of birth of the - months) reach health facility, place of delivery
study . gestation
case and alive
on the 7th day
Prospe Maternal factors .
ctive Mothers of Maternal Age nggdj RR
25 commu . Urban and 31 perinatal 731 mothers <20 years '
Shah - still born and . .
nity- live birth Rural deaths interviewed
based Ive births Parity
study Primigravida 2.34
Prospe  Pregnant Fresh still Maternal factors Adi OR Father’s occupation, television in
Rani et al® ctive woman with ~ Urban births at birth -~ 248 women  Obstructed 23 j(l 9-275.8) household, antenatal care provider
COHO  Either period asphyxia- Labour ' ' having hemoglobin, urine
Continued.
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Outcome
definition
(Number of
events/outcom

Source
setting
(urban/rural
[tribal/ethni

Effect measure
(RR/OR/HR)
(95% ClI)

Risk factors

Sample size studied

Adjustment variables

RT of gestation at specific examination during antenatal care,
study birth 35 stillbirth or obstructed labour, time of reaching
weeks or asphyxia- referral centre,
more or baby specific early
weighed at neonatal death.
least 2000 g Asphyxia-
at birth specific
And index stillbirth death.
pregnancy not Asphyxia-
Booked in specific early
antenatal neonatal death
clinic of the
study hospital
and
Fetus
delivered
within 24 h of
admission to
the study
Hospital.
Hospita M_others of
I based stillborn as Maternal fagtors Unadj OR
Shah et al'® case cases and Urban and Perinatal deaths 2000 358 Preterm delivery 8.32 (7.61-9.08)
control mothe_rs of Rural 5362 controls (<37 weeks) 2.47 (2.01-3.05)
study live births as Twin Pregnancy
controls
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Data synthesis

A total of 988 articles were identified of which 127
articles were duplicates. The duplicates were individually
screened by the reviewers (SS and SN) and resolved.
After applying the selection criteria 18 full text articles
were retrieved (Figurel).

RESULTS
Study characteristics and findings

The study characteristics of the included articles are
described in the Table 2. Out of the 18 retrieved articles 6
were case control studies, 5 COHORT studies, 4 cross
sectional studies and the remaining 3 were secondary data
analysis based on national level health surveys. The total
sample size of the studies ranged from 128 to 5353
considering the outcome variable as perinatal deaths or
still births. Still birth was the key outcome variable in 12
studies while 6 studies reported on perinatal deaths. The
definition of still birth and perinatal death used in these
studies also varied. Two studies have considered still
birth as fetal death with gestation period of >20 weeks
while one study has used 24 weeks as the cut off for
defining still birth. Only one study focused on the type of
still birth, fresh and macerated. Three studies were
conducted in the rural population while five were done in
the urban population.

Maternal factors
Antenatal

Maternal age was found to be one of the risk factors for
perinatal mortality.’>%° Maternal age less than 20 years
was identified as a risk factor by four studies.t’1%%
Increasing maternal age had also been identified as a risk
factor, however the maternal age cut off varied from >30
years to >35 years in the included studies. Birth order had
been documented as a risk factor in the included studies
with primigravida having the highest risk. A case control
study by Neogi et al had shown that the primigravida
were 1.8 times (OR 1.8 (1.3-2.6) at higher risk of still
birth.*® Similar findings had been documented in the
COHORT study by Patel et al OR- 1.31 (1.18-1.45) and
Saleem et al OR-1.26 (1.11-1.43).222 Birth order of more
than three was also reported as a risk factor for perinatal
mortality. A cross sectional study by William et al had
identified previous birth interval of less than 18 months as
a predictor of still birth with an three times increased risk;
OR 3.10 (2.69-3.57).1

Maternal anemia had been documented as a risk factor for
perinatal mortality in four studies.’®'"2224 However the
severity of anemia had not been independently analyzed
in these studies. Two case control studies by Neogi et al
OR 4.5 (3.2-6.5) and Shah et al OR 8.32 (7.61-9.08), have
documented an association between preterm labor and
perinatal mortality.?3? Past history of abortion was

documented as a risk factor for still birth by Kumbhare et
al and Lakshmi et al OR-21.96 (20.28-23.78).17%

A prospective COHORT study by Jain et al studied
gestational diabetes mellitus as a risk factor for perinatal
deaths and concluded that mothers with GDM were at 2.5
times higher risk of still birth RR 2.53 (2.0-3.1).2" A case
control study by Bhattacharya et al found that twin
pregnancy was associated with perinatal death; OR-1.43
(1.31-1.56) and similar findings were reported by Shah et
al; OR-2.47 (2.01-3.05).21:%

Intranatal

Complications during the last trimester of pregnancy and
delivery  like pregnancy induced hypertension,
preeclampsia and eclampsia obstructed labor, intrapartum
hemorrhage, breech presentation have been documented
as risk factors for perinatal mortality,'316.17.26.28.29

Fetal factors

Low birth weight was identified as a risk factor for
perinatal death, specifically early neonatal mortality by
Bhattacharya et al; OR-3.72 (3.52-3.93) 21. Gestational
age less than seven months; OR-19.92 (12.41-31.97) and
gestational age between seven to eight months; OR-8.41
(5.48-12.92) was identified as a risk factor for still birth
in a cross sectional study conducted in Bihar by Dandona
et al.’® A population based case control study by
Vishwanath et al identified gestational age less than 9
months; OR-5.62 (2.12-16.68) as a predictor for perinatal
deaths.® For all the conditions the summary estimate
could not be calculated because of the varying age groups
and varying case definitions of the outcomes.

DISCUSSION

The study findings revealed that the most important
clinical factors for perinatal mortality in India include
maternal anemia, age at parity, birth order of more than
three, complications during pregnancy including
preeclampsia, obstructed labor and intrapartum
hemorrhage in particular and fetal factors primarily low
birth weight and preterm birth.

Maternal anemia has been identified to be associated with
perinatal mortality in India. Studies conducted in low and
middle income countries have shown poor perinatal
outcome in anemic pregnant mothers.3* The burden of
nutritional anemia is one of the highest in India and
efforts are being made to combat iron deficiency anemia
by launching National Iron Plus Initiative, a
comprehensive strategy which addresses anemia in all age
groups. Perinatal mortality showed a U-shaped curve
when it was plotted against parity depicting that babies
born after the third child are at high risk.*? In the Indian
context, a number of factors are interlinked to birth order
including early age at marriage, birth spacing and
maternal undernutrition. India’s family planning
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programme followed a cafeteria approach with a basket
of choices where the eligible couples are free to choose
contraceptive method of choice. However, the unmet
need for family planning in India was still 13 percent.
There was a need to focus on priority areas like unmet
need for both limiting family size and spacing birth in
India. Complications during the third trimester and during
child birth like pregnancy induced hypertension,
preeclampsia and eclampsia, obstructed labor,
intrapartum hemorrhage, have been documented as risk
factors for perinatal mortality.®* India had time and again
implemented various health programs which was
primarily targeted towards reducing stillbirths and early
neonatal deaths. The Pradhan Mantri Surakshit Matritva
Abhiyan (PMSMA), labour room and quality
improvement initiative (LaQshya), Dakshata program an
initiative for improving quality of intra and immediate
postpartum care were some initiatives which focus on
management of complications during labor and reduction
of still births.®®

India had shown a modest decline in LBW rates in the
past decade from 20.4% to 16.4%.% However, LBW and
preterm births are still a major public health challenge in
India. As mentioned above maternal nutrition is directly
linked to birth weight and various initiatives have been
taken by GOI in this direction including integrated child
development scheme (ICDS) which focuses on
supplementary nutrition, counselling on diet rest and
breastfeeding. Further in 2018, National Nutrition
Mission also known as POSHAN Abhiyaan was launched
to give impetus for reducing maternal and child
malnutrition.¥’

Limitations

The definition of still birth and perinatal death was not
consistent in the studies which might lead to selection
bias. Secondly the risk factor definition also varied in the
studies. The cutoff for maternal age, birth order, preterm
births also differed in the included studies. Some of the
studies were hospital based while the others are
population based which might lead to a bias while
interpreting the results of this review. A metanalysis to
report the pooled estimate of each risk factor was not
done due to varying age groups and varying case
definitions of the outcomes.

CONCLUSION

This systematic review found that maternal age, parity,
higher birth order and maternal anemia were major risk
factors of perinatal mortality in India. Complications
during pregnancy like antepartum hemorrhage,
preeclampsia, obstructed labor, preterm labor were also
documented as risk factors similar to those by other
published studies. Fetal factors like gestational age and
low birth weight were documented as risk factors for
perinatal deaths. Furthermore, there is also a need to
standardize the definitions used both for still birth and the

risk factors for better interpretation of the results and
improvement in the external validity of the studies and
also pooled analysis of all their results especially in
countries where large scale multicentric nationalized
survey results and studies are unavailable. The results of
this review will help in informing policy and further
streamlining future thrust areas of research and assists
policy makers in planning, developing and implementing
public health interventions which provide adequate
antenatal and obstetric care services. This will ultimately
lead to improvement in maternal health and reducing
perinatal mortality at both the individual and community
levels.
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