Child Mortdity in Maharashtra

This article, based on a study by an alliance of NGOs called Child Deaths Study and
Action Group (CDSAG), examines official statistics on child mortality rates in
Maharashtra, juxtaposing them against the study’s own findings, which also measured the
extent and causes of under-reporting of child deaths in the state. It discusses the
discrepancies discovered between official figures and the study report, especially in the
neonatal mortality rates. It also looks at the causes of child deaths reported by the
study through its ‘social audit’, which seeks to trigger social and political forces
to embark on corrective administrative action to improve reporting
and reduce child mortality in Maharashtra.

Every life counts.
So, count every birth, and
Account for every death.

—Brian MacArthy

|
Introduction

series of events at the grass roots
A level pointed towards the possibi-

lity of serious problems in the
official statistics about child deaths in
Maharashtra and raised questions with
bearing on policy which led usto conduct
this study.

(1) Gadchirali is the least developed
district in Maharashtra. Society for Edu-
cation, Action and Research in Commu-
nity Health (SEARCH) operates a vital
statistics measurement system in nearly
100 villages in Gadchiroli since 1988,
which regularly generates quality dataon
birth rate and child mortality which have
beenthebasi sof someinternationally pub-
lished field studies[Bang et al 1990, Bang
et a 1999]. We observed a gross dis-
crepancy in the infant mortality rate
(IMR) recorded by us in Gadchiroli and
the IMR reported by the health and family
welfare (FW) department in the district.
Thedistrict magistrate(collector) wasasked
by the state government to verify this
(1997).

Thecollector selected oneblock (Aheri)
in the district, collected information on
birthsand child deaths during two months
(April and August 1998), and then com-
pared his findings with the child death
rates reported for Aheri block by the
health and FW department for the previ-
ousfiveyears(1992-97), during April and
August. He reported the following
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results tothe government of Maharashtra:
Though his methods of estimating child
mortality rates were far from perfect, the
district collector’s report brought out a
major problem. However, the collector
was immediately transferred (October
1998).

Heal thand FW Dgrid
Departnent Mgistrate

Sillbrthrae 4 68
Infart nortaityrate 13 118
<Syearschildnortalityrate 20 168

(2) ThoughM aharashtraisaneconomi-
cally well-off state, newspapersfrequently
report episodes of increased number of
child deaths in tribal areas. In the past
decade, such incidents have been reported
from Thane, Dhule, Amravati, Gadchiroli
and Nandurbar districts. Since this is an
issue of human rights as well as of the
quality of governance, such reports have
usually shaken the public conscience.
Knowingthis, theincumbent governments
haveresponded by announcing emergency
measures. However, the issue of child
mortality was looked at as an aberration
limited to a few tribal pockets and was
managed in an ad hoc fashion. A public
interest litigation filed in the high court
resultedinacourt order for aspecial scheme
to prevent child deaths in the Melghat
region, atribal areain the Amravati dis-
trict. Was the problem limited only to the
tribal areas in the state? What was the
situation in the rest of the state?

(3) Itwasdisturbingthat these episodes
were always first reported by the news-
papers. Themanagement information sys-
tem (MI1S) of the health and FW depart-
ment did not alert the administration on
these episodes. On the contrary, when the
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national mediawasfloodedwiththe reports
about increased child deaths in the tribal
district of Nandurbar, the district health
officewas reporting an IMR of 32, nearly
half that estimated for rural Maharashtra
by the sample registration system (SRS)
[The Week 2001]. How reliable was the
MIS of the heath and FW department?
How could the public health servicein the
state function properly without reliable
reporting of child deathsby itsprogrammes
in operation?

(4) Thegoal of theNational Health Policy
(1983) and ‘The Headlth for All’ was to
reduce the infant mortality rate to <60 per
1,000 live births by the year 2000. The
official statistics, that is, the MIS of the
government of Maharashtra and the SRS
of the government of India showed that
the goal had been achieved [GoM 2000,
Gol 2000]. Was it true?

(5) The issue became especially impor-
tant because the office of the registrar
genera of India has recently cautioned
that, after arapid decline during 1980-90,
theIMR in Indiahas stagnated since 1993
a the level of 72 [Gol 2000] (Figurel).
This meant that the programmes which
addressed the problem of child mortality
(reproductiveand child health programme,
immunisation programme, |CDS) wereno
longer effective in further reducing the
IMR, and a larger proportion of infant
deaths were now contributed by neonatal
deaths because this component is influ-
encedlittleby thecurrent programmes] Gol
2000g]. However, it is widely suspected
that the real magnitude of neonatal mor-
tality isnot appreciated dueto grossunder-
recording of neonatal deathsaswell asstill
births [James et a 2000]. Is it true?

(6) The National Population Policy
(2000) has set the goal to reducethe IMR
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to less than 30 by the year 2010 [Gol
2000b]. Many states, including
Maharashtra, have formulated a state
populationpolicy, with state-specificgoals
toreducethel MR. Intheabsenceof reliable
information, how will thestatesknow their
progress towards this goal ?

The grass roots events in Maharashtra
appeared to be manifestations of a larger
national problem of reliableestimates. The
loss of credibility of the official statistics,
especialy in the 1990s, has led to the
appointment of the National Statistical
Commission. Itschairman, C Rangargjan,
has succinctly summarised the national
problem:

A good stetistical system isaprerequisite
for sound decision-making and for the
formulation and monitoring of public
policies...What has brought about a de-
cline in the quality and reliability of the
statistics generated by the system is the
inability of the present system or proce-
dure of collecting datato meet the quality
standards [Rangarajan 2001].

InfornationonBirths
and Chi | d Deat hs

(1) Sample Registration System (SRS)
under the Registrar General of India
(ministry of home affairs), regularly
mesasures the births and deaths in a na
tional sample population of nearly six
million.

(2) National Family Health Surveys
(NFHS) were conducted in 1992-93 and
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1998-99 in a randomly selected national
sample of 486,011 people by the Inter-
national Institute of Population Sciences,
Mumbai [NFHS 2002].

(3) Civil Registration System (CRS)
under Civil Registration of Births and
Deaths Act of 1969, the local governance
bodies (gram panchayat and municipality)
record births and deaths in their areas.

(4) Management Information System
(MIS) of the health and family welfare
departments of state governments.

The SRSand NFHS provide very useful
and quite reliable estimates, especialy
because of their stratified cluster random
sampling. However, they have some limi-
tations. These are:

(1) These cover avery small proportion
of the population in each state as their
sample. For example, the latest available
annual report of the SRS (1998) was based
ontheinformation collected from 3,33,000
people in Maharashtra [Gol 2000]. The
NFHS Il had a still smaller sample of
29,775 from Maharashtra [NFHS 2002].
Hence their estimates, at the most, are re-
liable for the state level (further disaggre-
gated into urban and rural populations),
but not for smaller operational unitssuch as
thedistrictor block or primaryhealth centre.
Moreover, since the sample size is not
large, especiadly in NFHS, the estimated
rates have wide confidence intervals.

(2) The reports of the SRS become
availableusually after alag of threeto four
years, and the NFHS has been conducted
once in seven years.

For these reasons the information on
child mortality from SRS and NFHS,
though useful for five-year planning, is
not useful for the performance monitoring
of various districts or PHCs on a yearly
basis.

The Civil Registration System (CRS),
though extensive, recordsvery incomplete
information about births and deaths in
most states, especially inrura areas. Only
instateslike Goaand Keraladoesthe CRS
record most of the child deaths. At the
nationa level the CRS registers only 46
per cent deaths, and the completeness
of child death registration is still lower
[CRS 2002].

However, thehealth and FW department
needstorecord every pregnancy and every
birth because these congtitute their target
populations for delivery of services; and
every death, because these constitute the
events of failure of services. This infor-
mationisalso necessary for monitoringthe
performance of various levels, from the
state down to the village. The flow of
information in the management informa-
tion system (MIS) on a monthly basis, is
as follows:

Multipurpose worker (auxiliary nurse

midwife) at the sub-centre

Medical officer of primary health centre
District health officer
Directorate of hedth services, state.

The MIS to the health and FW depart-
ment is crucia for its effective function-
ing, likeathermometer tothedoctor which
provides vital information about the con-
dition of the patient. The patient here is
the entire population of the state, and the
issue at stake is, literaly, life and death
of the children. Thus, what seems merely
technical information for the internal
consumption of the department becomes
thecritical dataon which the actualisation
of the ‘right to survive' of defenceless
infants is decided. The well known prin-
ciple of the information age warns us that
the quality of decisions and governance
will be determined by the quality of the
data input. ‘Garbage in, garbage out!’

In this background, we have prospec-
tively measured child mortality in differ-
ent areas in Maharashtra, estimated the
extent and causesof under-reportinginthe
state’'s health and FW department, and
then, additionally usingthesecondary data,
estimated the true magnitude of the IMR
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and child deaths in the state. In this ex-
ercise, we came across some unexpected
findings about the national statistical sys-
tem and the national estimates. We have
also assessed the causes of child deathsin
Maharashtra and suggested corrective
measures for complete recording of child
deaths, and discussed a new approach to
reduce the IMR in the state.

We want to make it clear that, because
the study was not based on random sam-
pling, thefindingsandinferencesare more
indicative than definite estimates.

The study was planned to answer the
following questions:

(1) What are the child mortality ratesin
rurdl, tribal and urban areasin Maharashtra?
Isthe problem of high IMR (> 60) limited
only to the tribal areas?

(2)What isthe extent of under-reporting
of the IMR in the MIS of the health and
FW department of the state?

(3) What corrective measures are nec-
essary for complete reporting of child
deaths?

(4) What is the true IMR and the mag-
nitude of child deaths and still births in
Maharashtra (with special emphasis on
gtill birth rate and the neonatal mortality
rate which are often under-reported).

(5) What are the main causes of child
deaths?

|
Met hods of St udy

Idedlly, astratifiedrandomcluster sample
should be selected from the total popula-
tion of the state for measuring child
mortality rates. However, since the SRS
and NFHS periodically collect data from
such samples, not much that is new would
be known by repeating a similar survey.
Moreover, this study group did not have
the resources to conduct a study by this
method. On the other hand, the random
samplesurveysfacedifficultiesin collect-
ing good quality data from the larger
number of clusters of population spread
over the entire state, more o if the data
collectorsareoutsidersandstrangers. Thus,
thoughthesesurveysarestrongonexterna
validity (generalisability), they suffer from
the risk of sacrificing internal validity
(quality). We decided to collect good
quality data from conveniently selected
pockets of different types of populations
by involvinglocal voluntary organisations
who had good base among the popula-
tions. Such quality survey, we thought,
would give more insight and add more to

the existing knowledge. Hence, the study
population was selected by stratified clus-
ter sampling but the clustersin each strata
were selected by convenient sampling.

We decided to include eight types of
strata in the study sample. Seven of these
have been listed in the first column in
Table 1. The 8th proposed strata was the
urban non-slum population living in better
housing conditions.

To estimate the IMR over a two-year
period we computed the minimum popu-
lation samplesizein each stratato be about
20,000 (x 2 years).

(p of infant death = 0.05, permissible
degree of error 0.015, CBR = 21)

To recruit the NGO study partners from
variouspartsof thestate, following method
was used.

InJuly and August 1999, over 100NGOs
fromvariouspartsof thestatewereinvited
for meetings in Nashik, Nagpur and
Chikhaldara (Amravati). Those who ex-
pressed seriousinterest in participating in
the study were asked to complete the
subsequent steps.

A contiguous area of villages or com-
munities(usually itsown areaof activities)
wasto bechosen by each NGO asthestudy
area. NGOs were instructed to select
averagevillages, representativeof thearea,
and not deliberately select severely af-
fected or difficult villages. In the urban
area, wesought twotypes. anareaof slums
or of poor housing conditions, and another
area with better housing conditions.

The people in the villages/slums were
approached, the purpose and nature of the
study were explained and the consent of
their leaders was obtained by theinvolved
NGOs. L ocd supervisorsandvillage(com-
munity) workers were selected by each
NGO for collecting data.

We selected 19 NGOs who completed
the above steps and who provided the
required or larger study populationin each
of thestratalto 7. Theurban areasel ected
for thestudy included four slumsofficialy
recognised by the municipal corporation,
and two areas with poor housing condi-
tions but not declared as slums. All six
urbanareaswerecharacterised by ‘ kachcha
or semi-pucca houses or less than two
rooms per family, and poor sanitation. We
did not get an NGO who had abasein the
non-slum urban population living in better
housing conditions (strata8). The selected
NGOs together constituted ‘The Child
Deaths Study and Action Group’
(CDSAG), Maharashtra.

Of the 19 NGOs selected at the begin-
ning, one withdrew even before the data
collectionstarted, four voluntarily dropped
out after one or two rounds of data col-
lection because they could not maintain
the rigorous quality requirements of the
study, and one NGO had to be asked to
withdraw due to poor quality of data col-
lection. Thus, two years of data collection
was completed at 13 sites (Figure 2), and
only these were included in the analysis.

The definitions of various terms and

Tablel: Sudy Srata, SitesandPopul ation

Typeof Srata (Sratum Dsrict NGO Vllages/ Population  Tad Per cent age
No) S uns Srata of Sanpl e
Popul ation Popul ation
(A Rra-nontri bal
East ernregi on
Bet t er devel oped (@] Nagpur NI WCYD 18 21,505
War dha Chet naVi kas 23 23, 253 44, 758 19.7
Less devel oped 2 @dchiradi SEARCH 47 46, 310 46, 310 20.4
Veést er v sout her nregi on
Bet t er devel oped A3 Sangl i RSP 13 26, 710 26, 710 11.8
Mar at hwadar egi on Sahyog
Less devel oped 4 Lat ur/ Gsnanabad Nrmti 15 23,880 23, 880 10.5
Totd rurd 141, 658 62.4
(B Tribal
East ernregi on (€G] Amavat i Khoj 9 3,290
Amavat i Ml ghat Mtra 12 4,533
Gdchiradi AAA 30 10, 223
Yavat nal Sujan 15 9, 801 27, 847 12.3
Konkar/ Nashi kregion (6 Nashi k KP 13 16, 208
Nashi k Vachan 14 16, 006
Rai gad Jivihal a 22 4,857 37,071 16.3
Totd tribe 64, 918 28.6
(O WUban
Sl uns and poor
housi ngcondi tions (7 Nagpur | SSUE 6 20, 328 20, 328 90
Total urban 20,328 9.0
Totd 231+6 226,904 226, 904 100
4949
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Fi gure 2: CDSAGSt udy Si t es i n Mahar asht r a (1998- 2000)
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rates used in the study are described in
Appendix 1.

The 13 selected study sitesincluded 231
villagesand six urbanslum-likeareasfrom
10 districts with a total population of
2,26,904. Thedatacollection methodsused
in this study were based on the prototype
used by SEARCH inGadchiroli districtfor
the past 12 years with the proven ability
torecord 98 per cent of thebirthsand child
deaths[Bang et al 1990, 1999]. At 13 study
sites, the data on births and child deaths
weregathered by ateam of 200 community
workers under the guidance of 26 super-
visorsfor aperiod of twoyears(November
1998 to October 2000). Each family inthe
area was visited four times during this
period. Intensive efforts were made to
record all births and child deaths. Each
recorded event was verified by the super-
visors by visiting the family, a statement
about each child death was signed by the
parents and the village chief (sarpanch or
panchayat member). In the second year of
the study (1999-2000,) the cause of death
was a so determined by the method called
‘verbal autopsy’.

All supervisorsweretrainedin SEARCH.
The mean post-training score was 86 per
cent. The supervisors trained the village
(community) workersintheir project areas
in the presence of the research team.

A house-to-housesurvey wasconducted
in November 1999 to collect information
on births and deaths by retrospective in-
quiry for the period November 1998 to
October 1999.
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A list of pregnant women in the village
was made, and al pregnancies were fol-
lowed up to record the outcome—abortion
(<28 weeks), ill birth or a live birth.

Incentive money was paid to ‘dais’ and
community workersfor the each recorded
birth and child death, to encourage com-
plete enumeration.

Supervisors from the NGO visited each
house where abirth or death was recorded
to verify the event and information. All
child deaths were verified and attestation
of the parents and village sarpanch was
obtained. Only the births and child deaths

The problem of improportionate

which physically occurred in the study
villages (de facto) were included. The
assumptionsinusingthe‘defacto’ method
were—one, it recordsmorereal, verifiable
events with less chances of missing; and
two, the number of non-resident women
who come to the parents’ home for deliv-
ery is approximately equal to the number
of resident women going out for delivery,
and hence these balance each other. The
births or deaths which occurred in hospi-
tals were included in the village to which
the mother belonged.

Theresearchteamvisited al study sites,
checked al records and a sample was
checked by home visiting for verification
and quality assessment. Theerrors, if any,
were corrected.

A census of the study areas was con-
ducted during the midpoint of the study
period (December 1999).

In the second year (November 1999 to
October 2000) the information was col-
lected by: (@) ongoing recording of births
and deathsby thecommunity workers, and
(b) house-to-house surveysin March, July
and November 2000 conducted by the
community workersunder the supervision
of the NGO supervisors and the team of
researchers. Errors found were rectified
and fresh surveys undertaken wherever
quality was not satisfactory.

The dais (TBAs), ICDS workers and
ANMsinthevillageswere contacted after
each survey to get additional information
about any missed births or child deaths.

In the second year of data collection
(1999-2000), the cause of death was de-

Table2: BrthRateandSill BirthRateinS udy Popul ati on (1998- 2000)

NGO Dsrid Type of Popul ation* Totd  Per Cent Live Brth Sl Sill
Area Brths Home Brths Rate Hrths Brth
Deliveries Rate
NI WCYD Nagpur Rural 43,010 712 65.0 698 16.2 14 197
Chetnavi kas Wardha Rural 46, 506 768 4.1 759 16.3 9 11.7
SEARCH Gdchirai Rural 92,620 2,047 %.5 1,951 211 9% 46.9
Rugna Seva
Prakal pa Sangl i Rura 53, 420 864 3L7 828 155 36 417
Sahayog Latur/
rirmti GCsmanabad Rural 47, 760 958 69.6 928 19.4 30 313
Total rrd 283,316 5,349 69.1 5164 182 185 346
Khoj Amavat i Tri kel 6, 580 238 97.5 233 35.4 5 210
Ml ghat nitra Amavati Tribel 9, 066 401 9.3 386 42.6 15 374
amhi anthya
arogyasathi  Gadchirdli Tribd 20, 446 649 9R8B.8 629 30.8 20 308
Sujan Yavat nal Tri kel 19, 602 423 97.6 416 21.2 7 165
Kusunagr aj
pratisthan Nashi k Tribe 32,416 571 9.1 552 17.0 19 3R’3
Vachan Nashi k Tri kel 32,012 981 90.6 959  30.0 2 24
Jivhal a Rai gad Tribe 9,714 284 A4 276  28.4 8 282
Totd tribdl 129,836 3,547 %.1 3,451 26.6 % 271
| SSUE Nagpur U ban 40, 656 792 44.8 762 187 30 37.9
Total urban 40, 656 792 44.8 762 187 30 37.9
Tod 453,808 9,683 77.0 9,377 2.7 311 321

MNite * - Miltipliedbytwofor the2-year peri odof observation.
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termined by verbal autopsy. Since the
method by verbal autopsy has not been
validated for the causes in the neonatal
period, we clubbed all neonatal deaths
together asone ‘cause' . For therest of the
deaths(1-59 monthsage) alimited number
of major causes were considered for as-
signing the cause of death. Wehaveearlier
publishedthecriteriafor thecauseof death
assignment by verbal autopsy [Bang et a
1992]. The various survey forms used are
listed in the Appendix II.

Discussions were held at various levels
intheH and FW department, including the
female MPWs (ANM) of sub-centres,
medical officers of PHCs, district health
officers, and senior officers in the direc-
torate of health services, Maharashtra to
understand themethodsof recording births
and deaths, difficulties encountered and
the possible reasons for under-reporting.

1
F ndi ngs and O scussi on

The findings and discussion are pre-
sented in four sections. In the section A,
we present the findings of this 13-site
CDSAG study. In section B, we present
the estimates of IMR and child mortality
in Maharashtra based on different sources
of data including the SRS and the NFHS
[l and finally make a corrected estimate.
In section C, the incompleteness of child
death reporting in the MIS of the health
and FW department of the state, its extent
and causes are presented. In section D, we
present the causes of child mortality.

(A GhildMrtalityat SudyStes

Thetotal population of the 231 villages
and six urban slums studied was 2,26,904
(based on the census at the midpoint of
the study period, that is, December 1999).
The seven strata of the study population,
the 13 NGOs and the study sites, their
respective districts, number of villages/
slums and the populations studied are
presented in Table 1.

Availability of various services in the
study popul ation (excluding urban) was as
follows:

Roads: 44.7 per cent villages had al-
weather tar road.

Transport: Thirty-six per cent villages
had abus stand. Another 19.6 per cent and
31.5 per cent were located within one and
five km from the bus stand respectively,
and 12.9 per cent villages did not have
access to a bus within five km.

School: Ninety-two per cent villageshad
primary schools and 21.3 per cent had
secondary schools.

ICDS: 89.8 per cent villages had
anganwadis (ICDS).

Health Services: 29.8 per cent villages
had an ANM stationed in the village but
in10.2 per centvillagesthe ANM wasover
10 km away. The mean distance of ANM
from villages was 3.9 km;

—4.4 per cent villageshad aPHC stationed
in them. Average distance of PHC from
the villages was 9.1 km;

— 24 per cent villages had local private
doctors. Average distance to a private
doctor’s clinic was 10.6 km;

— The mean distance of the government
hospital was 22 km;

— Pharmacy shops were located on an
average 17.1 km from the villages.

Thetotal study population (2,26,904 x 2
years) wasadequatefor estimating various
child mortality rates with precision at the
state level, revealed in the not very wide
confidence intervals of various estimates
(subsequent sections). Thesizeof thestudy
population was comparabl e to the sample
population studied in the SRS (3,33,000
in Maharashtra) and was much larger than
oneintheNFHSII (29,775inMaharashtra).
However, the sample size at individual
study sites was not large and this was
reflected sometimes in wide variationsin
theratesat theindividual sites. Hence, too

much reliance cannot be placed on the
precision of theratesat theindividua site.
A stratum will be a more reliable unit.

Thestudy populationinseven stratawas
distributed among 13 clusters in 10 dis-
trictsinvariouspartsof thestate. Y et since
it was not selected randomly, it was not
completely representative of the state
population. Though the rural population
(62 per cent) was close to the proportion
of rura population in the state (57.6 per
cent), thetribal population (28.6 per cent)
was more than the proportion of tribal
population (9.3 per cent) in the state [Gol
2001]. Similarly, the urban population (9
per cent) was lesser than the proportionin
the state (42.4 per cent); moreover, our
sample included only urban slums and
areaswith poor housing, and not the urban
population living in better conditions.
According to one estimate, 65 per cent of
the urban population in Maharashtralived
in slums or in poor housing conditions
[Gupta and Mitra 2002].

Thestudy sampleal so had higher propor-
tion from eastern Maharashtra (Vidarbha)
because: (a) It harboursalarge proportion
of tribal population in the steate, (b) The
only urban slum-like stratum was selected
from this region, (c) Four NGOs in other
regions either dropped out or could not
complete data collection, thereby creating
larger representation of the eastern region.

The problem of improportionate

Tabl e 3: Associ ationof QrudeBirthRatewi th Accessto Transport, School
and Heal t h Servi ces

(m=225vi | ages) *

Garacteristics Gitegories No of MIlages Population CBR p
D stancet ot he bus st and (kn) Sanevi |l | age 81 208685 18.9

0.1-5.0 115 175976 20.6

>5.0 29 28490 323 <0.01
Typeof roadtothevill age Pucca 96 230142 19.2

Kut cha 129 183009 234 <0.01
Presence of | Sworker inthevill age Sanevi |l | age 202 389117 20.8

Qher village 23 24034 2.9 <0.24
b st ance f romhi gh school (km) Sanevil | age 48 158331 18.2

<=3.0 72 111840 19.8

3.1-50 38 51054 2.1

>5.0 67 91926 24.7 <0.01
D st ance f romPHCsub centr e (km) Sanevi |l | age 67 182739 19.2

0.1-5.0 107 157916 20.9

>5.0 51 72496 230 <0.01
D stancefromprinary heal thcentre(km)  <=5.0 74 166275 18.2

5.1-10.0 76 150931 21.7

>10.0 75 95945 26 <0.01
O stancefrompri vat edoct or (km) Sanevi |l | age 54 179164 18.0

<=5.0 70 97420 21.0

5.1-10.0 45 68594 233

>10.0 56 67973 239 <0.01
D st ance f romgover nnent hospi tal (km) <=5.0 34 72979 16.7

5.4-15.0 70 112262 21.4

>15.0 121 227910 216 <0.01
Rer cent i nsti tuti onal deliveries <=30.0 169 256423 2.8

30.1-60.0 34 85210 17.4

>60.0 22 71518 16.3 <0.01
Mrte: * Ml agecharacteristicsinfornationmssi ngabout sixvill ages.
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Figure3: Sill B rthRate ((D8AQ
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representation of tribal and urban popu-
lation or of the eastern region could be
overcome by looking at the rates in dif-
ferent strata separately, and by weighting.
The only problem which could not be
overcomewasthelack inthestudy sample
of an urban non-slum population livingin
better conditions. Quantification of the
effect of exclusion of non-slum urban
population living in better housing condi-
tionswill bepossible, aswehaveattempted
in the subsequent section.

The other characteristics of the study
villagesreveal that accesstovarioussocia
services such astransport, schools, angan-
wadi or health services was well distri-
buted suggesting that the study population
was not especially remote or deprived.

BrthRateandSill BrthRate

A total of 9,377 live births and 311 till
births were recorded in the study popula
tion during the two years (1998-2000).
Overall crude birth rate was 20.7 and still
birth ratewas 32.1. The place of delivery,
crude birth rate and till birth rate at dif-
ferent sites are presented in Table 2.

Crudebirthrate: Theoverall crudebirth
rate of 20.7, (95 per cent CI, 20.2t0 21.1)
was very similar to 21.1 (95 per cent Cl,
20.6 to 21.6) reported for the state by the
SRS (1999) and it varied from 26.6 in
tribal areasto 18.2 in rura areasand 18.7
in slum-like areas, as expected. This
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suggests an effective family planning
programme in the state, and that the study
population had good access to these ser-
vices. High CBR in two study clustersin
Amravati district could be dueto the small
population size of these clusters or be-
cause of the tribal population and poor
level of economic development.

The association of CBR with the access
of villagestotransport, health servicesand
high school is presented in Table 3. The
CBR varied significantly with most of the
characteristics as expected, except for the
not significant association with the pres-
enceof alCDSworker invillage, probably
because family planning services reach
villages even in her absence.

The CBR in Sangli areawas the lowest
(15.5). This might be explained by the
higher level of developmentinthedistrict,
but could be partly caused by the wide-
spread use of pre-natal sex determination
and selective abortion of female foetuses
in this part of Maharashtra [Gol 2001] as
further discussed in the next section.

Sill Birth Rate (SBR): Theoveral SBR
found in this study was 32.1 per 1,000
births (95 Cl, 28.6 to 35.6) (Table 2).

High SBR recorded in this study is not
likely to be due to false reporting because
the quality of data collection was excel-
lent, and every report of still birth was
verified by supervisorsand certified by the
village elders. Sometimes, misclassifying
early neonatal deaths as ‘still birth’ can

artificialy inflate the SBR and reduce the
neonatal mortality rate (NMR). But thisis
unlikely to have happened in this study
because the NMR and the perinatal mor-
tality rate (PMR, that is, the sum of SBR
and early NMR during O-7 days) wereal so
high (Table 4).

High SBR could not be explained as
randomfluctuation, becausetheconfidence
interval was not very wide. It was also not
because of the selection bias in the study
population because the SBR and the PMR
were high in al three types of study
populations (Tables 2 and 4) and in the
various regions of the state (Figure 3).
Hence, thehigh SBRwasageneral feature.

Itisvery easy to under-record still births
because families forget to report a birth
which did not result in aliving child. The
interviewer, if he visits only once or pe-
riodically, does not see anything (living
child) to counter-check. Hence, both the
informer and the interviewer may miss
recording the event of still birth.

One method to completely record the
till birthsisto register pregnancies early
and follow each pregnancy for its out-
come. This method was used in the study.
Asthecommunitieswereactivelyinvolved
in the study, the data collectors were from
thesame communities, andinformation on
births(liveor still) wasalso collected from
traditiona birth attendants(dais), thismay
explain the higher SBR due to more com-
plete recording of still birthsin this study.
The highest SBR was recorded in rural
Gadchiroli, where SEARCH has a high-
quality vital statistics surveillence system
which probably yielded more complete
reporting.

The SBR was higher in the non-tribal
rural areas(34.6) andurbanslum-likeareas
(37.9) than in the tribal areas (27.1). A
similar unexpected feature was observed
in the perinatal mortality rate. In spite of
our best efforts, some degree of recall loss
in reporting still births might have oc-
curred in the tribal areas. The alternative
explanation, that maternal health is better
in the tribal areas leading to lower SBR,
does not seem plausible.

GhildMortal ity Rates

A total of 777 child deaths were re-
corded during the two years. Age-specific
child mortality rates at various study sites
andinthreetypesof areas(rura, tribal and
urban) are presented in Table 4. The sig-
nificant findings in the table are:

— Wide variations are obvious within
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each stratum. This may be partly due to
small sample size of the individual sites;
— TheIMR was>60in 10 out of 13 study
areas. The phenomenon was not restricted
to tribal areas but was prevalent in non-
tribal rural areas and urban slums aswell.
Themean IMR inthese 13 areaswas 68.7.
— The mean NMR was 51.2. Thus 75 per
cent of infant mortality, and 61.7 per cent
of the <5 years mortality, occurred in the
neonatal period (0-28 days).

— Mortdlity ratesin the 0-1 year and 1-4
year age groups were highest in the tribal
population. The IMR in two tribal areas
was as high as 90. Though the NMR in
tribal areas was almost at the same level
asin the non-tribal areas, the PNMR and
1-4 MR were twice as high.

Neonatal mortality rate: The mean
neonatal mortality rate (NMR) was 51.2.
It wasgreater than 40in 10 out of 13 study
areas 5/7 tribal aress, 4/5 rural areas and
1/1 urban slum-like area (Table 4).

The observed high NMR cannot be
explained by still births misclassified as
neonatal deaths because the SBR and

perinatal mortality rate were aso high.
Moreover, the high NMR (>40) was not
localised, but was observed in 10/13 study
aress.

High NMR in urban slums, in spite of
the availability of private doctors next to
theslumsor of government hospital swithin
5km, aswell astransport, suggest that for
neonates, care was not accessible. The
neonates suffer from a social/cultural
distance from health care, even when the
care is available nearby.

Infant mortality rate: The mean infant
mortality rate (IMR) was 68.7. The na-
tional goal of reducing IMR to < 60 by
2000 provides a standard against which
the IMR found in this study could be
compared. Itwas>60in 10 out of 13 study
aress.

The improportionate representation of
tribal or urban population in our study
sample cannot explain the observed high
IMR because it was high separately in all
three types of populations (Table 4).

ThelMR, asweshall presentinthelater
section, showed significant association

with various indicators of development
such asdistance of thevillagefromthebus
stand or backwardness of the eastern
region of the state or the percentage of
population living below poverty line.

(B) EstimatingQorrected Child
MrtalityRate

One accurate measurement is infinitely
superior toathousandintelligent opinions.
— Murphy’s Law

Due to the limitation of not being a
random sample survey, this study is not
the ideal basis to make state-level esti-
mates directly. However, the evidence
generated by the study at 13 micro-sites
canbeusedintwoways. One, new insights
about the SRS and NFHS are obtained by
comparing with the findings of this study.
Two, corrected IMR and child deaths can
be estimated by applying theseinsightsto
the SRS and NFHS.

Various child mortality rates in
Maharashtra observed in this study are

Tabl e 4: Age-SpecificChildMrtalityRatesin Sudy Popul ati on (1998- 2000)

Name of NGO Datrict Neonat al Neonatal  Rerinata Irfart 1-11 Post - Irfart 1-4 1-4year <5Years <5Years
(S udysites) deat hs Mrtdity Mrtdity Deaths Mont h Neonatal Mrtdity  Year Mrtdity Qild Gild
Rate Rat e Deat hs Mrtdity Rat e Deat hs Rate Deaths MrtaityRte
Rat e
NI WCYD Nagpur 34 48.7 60. 4 46 12 17.2 65.9 3 43 49 70.2
Chet na M kas War dha 45 59.3 59.9 54 9 1.9 71.1 6 7.9 60 79.1
SEARCH Gdchird i 128 65.6 0.9 156 28 14.4 80.0 23 1.8 179 917
RSP Sangl i 28 3.8 63.7 33 5 6.0 39.9 5 6.0 38 45.9
Sahayog Laur/
Nrmiti Osnmanabad 40 31 65.8 52 12 12.9 56.0 15 16.2 67 72.2
Total rurd 275 53.3 70.7 341 66 2.8 66.0 52 10.1 393 76.1
Khoj Amavat i 11 47.2 42.0 18 7 30.0 77.3 4 17.2 22 A. 4
Ml ghat Mtra Amavat i 20 51.8 67.3 35 15 38.9 9.7 14 36.3 49 126.9
AAA Gdchird i 44 70.0 8L7 57 13 2.7 0.6 9 14.3 66 104.9
Sujan Yavat nal 21 50.5 44.9 28 7 16.8 67.3 10 24.0 38 91.3
K P Nashi k 20 36.2 56.0 39 19 3.4 70.7 12 217 51 R4
Vachan Nashi k 38 39.6 45.9 52 14 14.6 54.2 10 10.4 62 64.7
Jivihal a Rai gad 15 54.3 66.9 22 7 2.4 7.7 8 2.0 30 108.7
Totdl tribe 169 4.0 56.1 251 82 23.8 7.7 67 19.4 318 21
| ssue Nagpur 36 47.2 73.2 52 16 21.0 68.2 14 18.4 66 86.6
Total urban 36 47.2 73.2 52 16 21.0 68.2 14 18.4 66 86.6
Totd 480 51.2 67.7 644 164 17.5 68.7 133 14.2 77 82.9
Tabl e 5: Qonpari sonof ChildMrtalityRatesinMubharashtraReportedinDfferent Surveys
Type of Area NMR I MR NWR Per Cent of | MR PNMR 1-4Year Mrtality 1-4Year Mrtality <SYear Mrtality
(1nonth-lyear) Rate Conparedto |l MR Rat e
CDSAG NFHS SRS CDSAG NFHS SRS CDSAG NFHS SRS CDSAG NFHS SRS CDSAGNFHS SRS CDSAG NFHS SRS CDSAG NFHS SRS
Tord 5.2 320 2.0 68.7 43.7 49.0 745 732 603 175 1.7 20 142 150 137 021 034 028 89 581 627
Rura 5.5 367 330 687 506 580 70 725 5.6 172 139 250 138 180 159 021 036 027 85 67.8 739
U ban 47.2 247 20 682 380 320 6.2 748 6.0 2.0 82 100 184 102 89 027 031 028 8.6 428 409
Rural
non-tribd 53.3 66.0 80.8 12.7 10.1 0.15 76.1
Rrad tribd  49.0 7.7 67.4 23.7 19.4 0.27 921

Mot es. (DSAG Chi | d Deat h S udy and Acti on G oup, Maharashtra: 1998- 2000 ( t hi s st udy);
NHS-11: National Fam |y Heal t h Survey (1998-99);
SRS Sanpl e Regi strati onSystem Regi strar General of I ndi a(1998);
Rural includesnon-tribal aswel | astribal areas.
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Figured: ChildMrtalityRates i nOifferent Surveys

NMR
OSRS

compared with the reported rates in the
SRSand NFHSII inTable5 and Figure 4.
The sdlient findings are:

(1) The overall (total) mortality rate in
1-4 years children was similar in three
surveys (14.2, 15.0 and 13.7). Hence this
rate can be considered valid and robust.

(2) The overdl post-neonatal mortality
ratein CDSAG and SRSwasalso not very
different (17.5 and 20.0). The observed
difference could be explained by some
degree of misclassification between neo-
natal and post-neonatal deaths. ThePNMR
in Maharashtra, as reported in the SRS,
shows a sudden unexplained increase in

PNVR (1- 11 nont hs)
EINFHSII

1-4-year nortality
E1CDSAG

1998 compared with the earlier years[Gol
2000]. Hence, instead, if we take a mean
PNMR of three years (1996-98) it was
16.7, similar tothe onefound inthisstudy.

(3) The overall NMR (and SBR) in the
CDSAG study wasnearly 20 pointsgreater
than that reported in the SRS and NFHS
I1. Thiswasthe most important difference.
This phenomenon was observed in rura
aswell as urban strata. (The ‘rura’ strata
in Table 5 includes tribal and non-tribal
rural areas becausethe SRSand NFHS do
not provide separate rates.)

(4) ThelMRwasnearly 20 pointshigher
in the CDSAG. This difference can be

explained by two factors. The main dif-
ference was caused by the higher NMR
recordedin CDSAG. Thispresumably was
due to better quality of data collection in
CDSAG. However, the selection bias in
thestudy populationin CDSA G alsomight
have contributed to the estimated higher
IMR.

(5) The IMR in the rura population in
the CDSAG was nearly 10 points higher
than that in the SRS-rural. This appears
to be atrue difference, especialy because
the CBR and 1-4 years MR in the rura
populationweresimilarinthetwosurveys.

(6) The sample size of NFHS-II was
small (29,775 in Maharashtra), making its
estimates at the state level imprecise with
wider confidence interval. For example,
the IMR and its 95 per cent confidence
interval based on the NFHS |1 data was
43.7(34.6 10 52.9). Moreover, the NFHS |
used retrospectiveinquiry whichmay suffer
from the possibility of recall loss, espe-
cialy for till birthsand neonatal deaths.
Theuseof outsideinvestigators, most often
an urban educated person, temporarily
visiting therural and tribal areas scattered
al over the state to collect information,
without local community involvement,
could result in missing of some events.

(7) All rates in the urban population in
the CDSAG were higher than in the SRS
or NFHS, representing theeffect of includ-
inginthestudy sampleonly thepopulation
living in slums and poor housing condi-
tions.

Neonatal Mortality Rate and the
IMR: The NMR observed in the rural

Tabl e 6: Wi ght ed Esti mati on of CBR, SBRand | MRi n Mahar asht r a (CDSAG St udy)

Type of Popul ation Popul ati on CBR Annual  Annual Total SBR Annual I MR Annual | nf ant
i n2001 LiveBrths Brths# SillBrths Deat hs
(1x2)/ 1000 (4x5)/ 1000 (3x7)/ 1000
@) Per Cent 2 3 €] ® (C] U]

Titd 8,968,9332 93 2.6 238, 574 246, 447 27.1* 6,679 72.7* 17,344

Roral 46,763,580 48.3 23.60 1,103, 621 1, 140, 040 34.6* 39, 445 66. 0* 72,839
(ronrtrike)

U ban
S uns and poor housi ng 20, 509, 867% 212 28.3a 580, 429 599, 583 37.9* 22,724 68.2* 39, 585
cond ti ons (50per cent popul ati on)a

Bet t er housi ngcondi ti ons 20,509,867%  21.2 13.30 272,781 281, 783 9, 5** 2,677 17.0a 4,637
(50per cent popul ati on)a

Tatd 96, 752, 247(%) 100 2.7" 2,195,405 2,267,853 315" 71,525 61 2t 134, 405

Mot es. @ Schedul edtribes popul ationinMharashtra(1991 Gensus) 9. 27.
(B : BasedonCensus 2001, total rural popul ati onminustribal popul ation.

(© : Census 2001

: Based on SRSrural in1998.
: Wi ghtedestination.

+ *H 40 ¥ *&H DO

+

: Sumtotal of thecol um.
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. Based oncensus 1981to 1991 and NSSQO (seetext)

: 50 per cent of t heurban popul ati oni nGensus 2001.

. CDSAG(1998- 2000) . The SRSdoes not publ i shCBRintribal popul ati on.
: 25per cent of the SBRi nnon- sl umurban popul ation. (seetext)

. Proportionof total birthstolivebirthsis1. 033: 1, DBAG1998- 2000.
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(tribal + non tribal) areain our study was
nearly 20 points greater than the compa-
rableNMR reportedinthe SRS. (Table5).
Similarly, its sharein the IMR was 75 per
cent as against 60.3 per cent reported in
the SRS [Gol 2000]. This needs further
scrutiny.

The difference cannot be explained by
different study sample or different study
periods (1998 vs 1998-2000), which may
cause some difference in the absolute
levelsof IMRandNMR, but cannot explain
the gross difference in the proportions
(60.3 per cent vs 75 per cent). On the
contrary, as the reported IMR in the SRS
for Maharashtrais lower (49) than found
in the CDSAG study (68.7), one would
expect a higher per cent share of NMR in
the SRS.

Our finding that the NMR contributed
nearly 75 per cent of the IMR in
Maharashtraiswell supported. TheNFHS
Il reported that the NMR contributed 73
per cent of theIMR in Maharashtra(Table
5). Similarly, the NMR contributed 70-76
per cent of the IMR in the states with
moderately reduced IMR in Andhra
Pradesh, Karnataka and Tamil Nadu dur-
ing 1995-97 (SRS) [James et a 2000].
Tamil Nadu, withahigher proportion (76.3
per cent) of hospital deliveries[11PS2000]
is a state where the likelihood of missing
neonatal deaths isless. SRS reported the
NMRtobe74 per cent of theIMRin Tamil
Nadu in 1996. Goa has the best CRS with
92 per cent complete reporting of infant
deaths. During thefour-year period (1995-
98), the mean NMR as percentage of IMR
was 81.5 per centin Goaand 78.8 per cent
in Kerala[CRS 2002]. The vital statistics
collected in 47 villagesin the control area

of SEARCH aso reported NMR of 58.6,
consgtituting 75 per cent of theIMR during
1995-98 [Bang et a 1999].

Thusthe 75 per cent proportion of NMR
in IMR observed in the CDSAG study is
well supported by other reports. A smaller
proportion reported currently in other
surveysis an evidence of under-reporting
of neonatal deaths.

ThelMRinlIndiadeclined by 48 per cent,
from 139 in 1972 to 72 in 1996 (SRS).
However, duringthesameperiod, thepost-
neonatal component declined more (63.3
per cent) than the NMR, which declined
only by 34 per cent, resultinginanincrease
intheshareof NMRinthelMR. Similarly,
as the IMR in Maharashtra declined the
share of NMR increased from 58 per cent
in1971-73to 70 per centin1995-97 [ James
et a 2000]. The trend suggested that with
the progressive decline in IMR, the share
of the NMR should increase. In this back-
ground, it is intriguing that the SRS re-
ported the NMR in Maharashtra in 1998
to be 29.0, that is, 60.3 per cent of the
reported IMR of 49.0. All other evidence
cited earlier, including the SRS reports of
1995-97, suggests that the NMR should
congtitute at least 70 per cent to 75 per cent
of the IMR in Maharashtra during 1998-
2000. Thisfurther suggeststhat the current
NMR is an underestimate.

The probable explanation is that the
enumeratorsinthe SRS might havemissed
aproportion of neonatal deaths. Neonatal
deaths in home deliveries can very easily
remain unreported as do still births. Since
the baby is not named till then, an inter-
viewer, especidly if heisamale or is not
from the same community, can easily miss
diciting suchinformationfromthefamily.

For these reasons, the SRS surveyors are
likely tomisssomestill birthsand neonatal
deaths. Theevidenceinthisstudy suggests
that both of these might be happening.

Both the SRS and the NFHS may face
the problem of maintaining quality of data,
as the population clusters selected are
scettered over the entire state. Evaluation
of the completeness of recording of births
and child deaths in the SRS has not been
conducted in past 20 years. Evaluation of
the recording of the events most likely to
be missed, that is, still births and neonatal
deaths, has never been conducted. Hence,
the extent of under-estimation, if any,
cannot be known. Comparison with the
CDSAG findings provides a preliminary
quantification of the under-reporting. We
haveal ready discussed the probableexpla-
nations of more complete recording of the
still births and neonatal deaths in the
CDSAG study.

The problem of gross under-recording
of neonatal deaths and still birthsis com-
monly encountered in developing coun-
tries because of the invisibility of these
events to the outside world. The World
Health Organi sation and many researchers
have expressed concern about this prob-
lem[WHO 1996, Savethe Children 2001].

It is important to recognise this fact
because recently the government of India
has become alarmed by the stagnation of
IMRinIndiaatthe 70-75level for last five
years (1993-98). The main reason is that
neonatal mortality isrelatively unaffected.
If thisproblem hastoreceivedueattention,
correct estimation of neonatal mortality is
a necessary prerequisite.

We recorded the lowest NMR in one of
the most developed rural areas in

Table7: Estimated Annual Sill Births and Chil dDeat hs

(LiveBrths =2, 176, 926*)

Sour ceof i nfornation IMR 1-4years <5years Esti nat ed Tot al Esti nat ed Tot al
CMR CWMR/ 1000LB ChildDeaths (95Per Cent )@ Sill Brths(95Per CGent A)
@ @ (142
(1) NEHSIHH R37 15.0 581 126,479 (105, 363 - 147, 378) -
(2) SRS( 1998) 49.0 137 62.7 136,493 (125,826 - 147, 160) 24,210 (19,148 - 29,272) $
(3) Qorrect ed SRS
i) Based on 3-year nean PNMVRi n SRS
and PNVRas 25 per cent of | MR 66.8 13.7 80.5 175,243 (162,834 - 187,651)
(ii) Basedonthe 1-4years OWR 66. 2 14.2 80.4 175,025 (164, 140 - 185, 909)
inSRS1998, andthe
ratiotol MRi n CDSAG
(4) CDSAG (1998- 2000) 68.7 14.2 829 180,467 (168, 276 - 192, 440) 72,185 (64,315 - 80,056)#
(5) CDBAGwei ght ed
esti nat e(1998- 2000) 61.2 14.2 75.4  165,534@ (154,776 - 176, 291) 71,525 (63,500 - 79, 375) #

MNote: *: Basedon popul ati on 96, 752, 247 ( Census 2001 ) and (BR=22. 5 ( SRS1998).
@ EstinatebasedonlivebirthsinMharashtraand<5years QWRfromrespecti ve sour ce.
@@ Esti mat e based ont he <5years O\Randthel i ve bi rt hsinMharasht rabot h esti nat ed by t he wei ght ed COSAG( Tabl € 9) .

$: Bstinatedbyusingratioof total birthstolivebirthsi nSRSas 1. 011: 1.

#: Bstinatedbyusingratioof total birthstolivebirthsinO8AGas 1. 033: 1.

Economic and Political Weekly December 7, 2002

4955



Figure5: PercentageDi fferenceinAge- SpecificMrtalityRatesinCDS8AGand SRS*
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Mot e: *Usi ng SRS(1998) as t he basi s.

Maharashtra (Sangli), where it was 33,
similar to the NMR reported by the SRS
or NFHS I1 for the whole of Maharashtra
(29 and 32 respectively). The NMR in dl
other 12 study areas was higher. Even in
the urban slum-like area, with a large
proportion (55 per cent) of hospital deli-
veries, it was 47.2. Thus the problem of
high NMR is certainly widespread and of
greater magnitude than estimated by the
SRS or NFHS.

The difference in NMR of nearly 20
pointsin our study and in the SRS/NFHS
Il almost compl etely explainstheobserved
differencein IMR (Table 5). Moreover, a
possibility of misclassifying neonatal
deaths as post-neonatal deathsin the SRS
wasevidenced by thelower NMR (29) and
higher PNMR (20), and also by the much
lower (60 per cent) proportion of IMR
contributedby theNMR, inthe SRS(1998).

Sill birth rate: The still birth rate re-
ported in this study, 32.1 (Table 2) was
nearly 20 points higher than the reported
SBR of 11 by the SRS for the state [Gol
2000], or nearly twice the SBR of 16
estimated fromtheNFHSI11 [NFHS2002].
This is a major departure.

We have aready discussed the quality
of dataand other explanations about SBR
recorded in this study. The SBR of 37.9
recorded in this study in urban slum-like
areas where 55.2 per cent deliveries oc-
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curred in hospitals and the SBR of 41.7
in Sangli where 68.3 per cent deliveries
occurred in hospital, are the evidence that
relatively high SBR can exist in spite of
access to hospital services. This further
suggests that the SBR of 11 as reported
in the SRS for the whole state does not
seem plausible.

Four other pieces of good quality data
on SBR support our findings:

(i) The National Neonatology Forum of
India has collected data from 16 urban
centresfor 1995. It reported that in 38,592
hospital deliveries,the SBRwas39.1when
the NMR was 37.7 [AIIMS 1996].

(ii) Thevital statisticscollection system
of SEARCH in 47 control villages in
Gadchiroli, in a published field trid, re-
corded an SBR of 40.8 during the three-
year period 1995-98 [Bang et a 1999].

(iii) Matlab area in Bangladesh has a
well known vital statistics surveillance
systemwhich hasbeen thebasi sof various
research studies. The SBR in the Matlab
area was reported in 1990 to be 38.3
[Fauveau 1990].

(iv) Interestingly, the SBR in the USiin
1940 was reported to be 29.5 when the
NMR was 29.0. At that level of NMR, the
SBR was almost equal. Even in 13 states
in the US which followed the same defi-
nition of till birth (>28 weeks of gesta-
tion) as in this study, the SBR was 28.5

and theNMR was 26.9 [American Journal
of Public Health 1994]. As the NMR
reported for Maharashtra by the SRS is
very similar to that recorded in the US at
that time, one would expect an SBR of
similar order.

These four reports, along with the find-
ingsin thisstudy, suggest an underestima-
tion of SBR in the SRS.

Gradient of completeness. Thecomplete-
ness of reporting in the SRS, in compari-
son with our study, improved as the age
at death increased (Figure 5). The differ-
ence was maximum (191.8 per cent) for
till births, and minimum (3.6 per cent) in
the 1-4 years age group. This is under-
standable in view of the difficulties in
getting information about still births and
neonatal deaths while the deaths of older
children (1-4 years) are difficult to forget
or hide.

Tabl e 8: | nconpl et eness of Reporting
of Infant DeathsinM S

Dstrids Expected Reported Per Cent
Nunber Deaths Conpl et eness
of | nfant inthe of Reporting
Deat hs M Sof intheMS

(Basedon Health of theHeal th
SRS Depart - Depar t nent

and SCD nent

Esti nat es)

Rai gad 2366 906 38

Ritnegiri 1802 175 10

Thane 4699 140 3

Ahmednagar 4326 1602 37

Dhul e 2047 746 36

Nandur bar 1609 512 32

Jal gaon 3919 1891 48

Nashi k 4562 213 5

Pune 4410 1092 25

Sol apur 3368 237 7

Satara 3011 1212 40

Kol hapur 3118 757 24

Sangli 2180 652 30

S ndhudur g 741 302 41

Aurangabad 2303 483 21

Jal na 2098 508 24

Par bhani 2947 491 17

Beed 2627 789 30

Nanded 3404 304 9

Latur 2477 589 24

Gsnmanabad 1677 732 44

Aol a 1917 531 28

Washi m 1253 407 32

A avat i 2266 1148 51

Bul dhana 2347 1007 43

Yavat nal 2493 1644 66

Bhandar a 2635 1468 56

Chandr apur 2519 774 31

Gdchiradi 1325 1035 78

Nagpur 1980 1196 60

War dha 1179 452 38

Tad 79605 23995 30

Source The annual report (1999-2000) of t he
additional director, Dvisionof ital
Satistics, Healthand Fani |l y Vél fare,
Gover ennent of Mahar ashtra, Pune.
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Fgure6: EstinatedInfant MrtalityRate
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I MRat 25 per cent .

By making use of the insights so ob-
tained, we have attempted to estimate the
corrected IMR by threemethods, using the
data from CDSAG and SRS.

Wi ght ed Est i mat i on Based
on CDSAG

Since the study population in CDSAG
was not completely representative of
Maharashtra, we have made a weighted
estimation of the IMR by using: (@) the
proportion of tribal, rural and urban popu-
lations in Maharashtra as reported in the
census 2001, (b) the strata-specific CBR
as reported in the SRS, and (c) applying
to these the strata-specific IMR found in
the CDSAG (Table 5).

Thefirst difficulty encountered was the
lack of exact estimatesof urban population
living in slums and in poor housing and
environmental conditions. The proportion
of slum population in urban Maharashtra
has been reported to be 32 per cent [Gol
2001]. However, a sizeable proportion of
the urban population livesin poor housing

conditions, but the areas are not officialy
declared by the authorities as slums.
Another estimateof theproportion of urban
population living in poor housing condi-
tions (homeless or no exclusive room or
only one room for the family) in Maha-
rashtra is nearly 65 per cent [Gupta and
Mitra 2002]. We have arbitrarily assumed

the proportion of urban population living
in slums and poor housing conditions
(SPHC) to be 50 per cent, nearly the
midpoint of these two estimates of 32 per
cent and 65 per cent.

Thecrudebirth ratesfor thetwo types of
urban populations are not reported sepa-
rately by the SRS or CRS. Hence we have
used the ratio of CBR in urban population
(total) to the CBR in urban poor, that is,
1:1.36 [Gupta and Mitra 2002] and using
that, fixed the CBR for the urban SPHC
population at 28.3 and for those living in
better housing conditionsat 13.3. With 50
per cent population of each type, as as-
sumed by us, theoverall CBR for theurban
population remains 20.8, same as that
reported by the SRS for urban areas in
Maharashtra [Gol 2000]. Hence, our
assumptions are not wide of the mark.

Thelast gapintheavailableinformation
from the SRS was the lack of estimated
IMR for the urban popul ation of these two
types. We have used the CDSAG estimate
of the IMR in the urban population living
in SPHC, that is, 68.2 for the first type
population. In the absence of any reliable
estimate of the IMR in the urban popula
tionlivingin better housing conditions, we
have used the reported ratio, that the IMR
for urban poor was twice that of the total
urban population [Guptaand Mitra2002].
With 50 per cent population of each type,
the IMR for the population living in better
conditions is thus indirectly estimated to
be 25 per cent of the IMR for the SPHC
population, that is, 17.0, which is close to
the IMR of 13, reported in the NFHS |1
for the economically better population in
Mumbai [NFHS 2002].

Using these assumptions, the weighted
IMR for Maharashtra is estimated to be
61.2(95per cent Cl, 56.3t066.1) (Table 6).

Tabl e9: Cause of Deat h Chi | dren and Cause- SpecificMrtality Ratesinthe
Second Year of t he St udy (1999- 2000)

Cause Deat hs Guse-specific

No Rer Gent of al | Per Cent of Deat hs Mrtality Rate/ 1000
Deat hs i n1- 59 Mnt hs Age LiveBrthst

Neonat al deat hs* 226 58.7 - 47.9

Pneunoni a** 51 13.2% 321 10.8

D arr hoea** 39 10.1$ 24.5 83

Nl nutri ti o> 40 10.4$ 2.2 85

(Q@ovi ous t o not her)

| mmuni sabl e di seases** 7 1.8% 4.4 15

(Measl es)

QG her / not known** 48 12.5% 30.2 10.2

MNotes: Popl uati on=226, 904 Li ve bi rt hs= 4714 Chi | d deat hs =385.
* Al neonatal deat hs conbi ned as asi ngl e cat egory.

* | n1- 59 nont hs age gr oup.

$ S ncethese causes werenot assi gnedintheneonatal deaths, their proportionappers|ow inthis

col um.

T S nce nor et han one cause was assi gnedt o nany deat hs, thetotal i snorethan100per cent or total |

CMR.
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Figure7: Sill BrthRateandEstinatedTotal Sill Brths
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By Correctingl MRi nthe SRS

Different estimates of the IMR are re-
ported by three studies; NFHS 11 43.7,
SRS: 49.0 and CDSAG: 68.7 (Table 5).
We have discussed earlier the limitations
of each survey and the possible explana
tions of the different estimates.

In spite of its limitations, the SRS re-
mainsthe best available source of datafor
its good sampling technique, relatively
larger sample size and the dual method of
recording of vita events. Yet the data
collection probably suffers from some
degree of incompletenessin recording still
births and neonatal desths, as discussed
earlier. Hence, wehavemadetheestimates
of IMR, child deaths and still births in
Maharashtra by using the SRS data as the
basis and corrected it for its presumed
incompl eteness. Thiswasattemptedintwo
different ways, in each of which we have
used the more completely recorded com-
ponentsof child mortality ratesinthe SRS
to estimate the corrected IMR.

Based on the PNMRin SRS The post-
neonatal mortality rate was quite similar
in the SRS and CDSAG (Table 5), sug-
gesting that it was recorded more com-
pletely. However, it contributed 40.8 per
cent of the IMR in the SRS, higher than
inCDSAG or NFHS, probably becausethe
NMR component was under-recorded in
the SRS.

The PNMR reported by the SRS in
1998 shows a sudden increase from
earlier years. Thiscould bedueto anew
sample selected periodically in the SRS,
or due to misclassifying neonatal deaths
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SRS (1998) Viéi ght ed CDSAG

as post-neonatal. Hence, we used the
mean PNMR of three years (1996, 1997,
1998) reported by the SRS [Gol 2002]. It
was 16.7.

As discussed earlier, the proportion of
NMRinIMRinthemore completereport-
ing systems[Bang et a 1999, James et a
2000, CRS 2002, 11PS 2000] was 70-80
per cent. Moreover, the NMR reported in
the NFHS Il in Maharashtra was 73 per
cent of the IMR, and in the CDSAG it
was 75 per cent.

By using the three-year average PNMR
of 16.7 in the SRS and the proportion of
the NMR at 75 per cent, the estimated
corrected IMR for Maharashtrais66.8 (95
per cent Cl,61.1 to 72.5).

Based onratio of IMRto 1-4 yearsCMR
inSRS, 1998: Another corrected estimate of
the MR can be made based on the 1-4-year
mortality rate in the SRS. Since this rate
is practically same in al three surveys,
(SRS 13.7, NFHS 11: 15.0, CDSAG: 14.2)
(Figure 4), it is even more robust than
the PNMR. The ratio of 1-4-year
mortality rateto IMR in the CDSAG was
0.207 (Table 5). Using this ratio, and the

1-4 mortality rate (13.7) asreported in the
SRS, the corrected IMR is estimated to be
(13.7 x 100) = 66.2 (95 per cent Cl,61.2
20.7

to 71.2), quite close to the earlier estimate
of the corrected IMR of 66.8. It aso fits
in with our earlier observation that the
NMR in the SRS was under-reported by
nearly 20 points, hence the corrected
NM R and IMR should benearly 20 points
greater than the current estimates of the
SRS.

Various estimates of the IMR are com-
pared in Figure 6. Their 95 per cent con-
fidence intervals are al so shown at the top
of each bar. Of these, we consider 66.2 as
themost robust estimate becauseitisbased
onthe SRSsample, 1-4-year mortality rate
which was amost the same in al three
surveys, andtheratio of 1-4-year mortality
rate with IMR, as found in the CDSAG
study presumably with more complete
recording.

Using these different estimates of the
corrected IMR, the estimated number of
child deaths in Maharashtra are shown in
Table 7. Of these, we consider 175,025 as
the most robust estimate for the same
reasons.

Esti mated Annual Sill Births

Total birthsin Maharashtra= Livebirths
2,176,926, (SRS1998) + still births. Using
the different SBR reported by different
sources plus live births based on the SRS
1998, the estimated number of annual still
births in Maharashtra is:

(1) BasedontheSRS(SBR: 11) =24,210
(Cl, 19,148 to 29,272);

(2) Based on the CDSAG (SBR: 32.1)
= 72,185 (Cl, 64,315 to 80,056);

(3) Based on weighted CDSAG
(SBR 31.5=71,525(Cl, 63,500t079,375).

Of these the last is the most reliable
estimate.

Thus, wehavedifferent estimatesof still
births, IMR and total child deaths in
Maharashtra (Figures 6, 7, Table 7). We

Tabl e 10: Infant nortal ity Rat ei n East er n Regi on (M dar bha) Vs Rest of Maharashtra

Type Eastern Q her regi ons Per Cent Excess P
Mrtaityin
East er n Regi on

Rural

Devel oped 68.6 39.9 719 <0. 007

Less devel oped 80.0 56.0 2.9 <0. 026
Tribd 8.9 63.2 3L2 <0.031
U ban 68.2 NA - -
Tatd 76.4 55.9 36.7 <0. 0002

Nore: NA=Not Avai | abl e.
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IMRiIinD fferent Zones of Rural Mahar asht ra (CDSAG1998- 2000)

Note: (Per cent rural faniliesbel owpovertyline: 1997-98, gover nnent of Miharashtra

have already discussed the possible expla-
nations of the differences.

Thus we finally estimate that during
1998-2000,

(1) The infant mortality rate in
Maharashtra was between 61.2 and 68.7,
most probably at 66.2 (95 per cent Cl, 61.2
to 71.2).

(2) Annua number of <5 years child
deaths in Maharashtra was between
165,934 and 180,467, most probably
175,025 (95 per cent CI, 164,140 to
185,909).

(3) Total annual number of still births
were 71,525 (95 per cent Cl, 63,500 to
79,375).

(O Wnder-reportingof Child
Deat hs

(1) Why should each birth and child
death be recorded in the management
information system (MIS) of the health
department?

While the SRS, NFHS or CDSAG esti-
mates are useful for health policy and
planning, theseareonly periodic estimates
recorded in asmall (< 1 per cent) sample
population. The health and FW depart-
ment of the state needs to identify and
record each pregnant woman, delivery,
live birth and sick child at risk of dying,
thereby identifying the target group for
hedlth care. The department also needs
torecord each till birth and each child

death as a measure of the failure of its
activities.

Thedepartment recordsand reportsthese
events in the management information
system (MIS). These data are expected
to become the instrument of ongoing per-
formance monitoring and evaluation of
various levels of health services — sub-
centre, primary health centre, district,
division and the state. The administrator
cannot effectively manage health services
without such performance data. The
SRS, NFHS, CDSAG are not substitutes
to the performance monitoring of the
various units of health services by way of
MIS.

Since these data are used by the depart-
ment for monitoring and controlling state-
wideoperations, andarecften conveniently
cited to non-technical personslikebureau-
crats, politicians or the media (who often
cannot distinguish between the rates
based on the MIS and SRS), these data
are a source of enormous confusion and
mismanagement.

(2) How complete is the reporting of
child deaths in the MIS?:

The infant deaths recorded in Maha-
rashtra in the MIS of the health and FW
department, and its comparison with the
expected number of infant deaths (based
on the SRS/Survey of Cause of Death
(SCD) reported rates in the state) are
presented in Table 8. The table reveas
that:

— Overdl, only 30 per cent of the ex-
pected infant deaths were reported in the
MIS;

— For some districts, the reporting was
extremely low, for example, Thane 3 per
cent, Nashik 5 per cent, Solapur 7 per cent,
Nanded 9 per cent.

— Thereporting appears more complete
in some districts, such as Gadchiroli,
Amravati, Yavatmal, Bhandara, Nagpur
(rurd), with a large proportion of tribal
population. Thisismorelikely duetousing
average IMR for the state to estimate the
expected number of infant deaths in each
district. Inspiteof asmall correctionfactor
used by the directorate, the expected
number is lower for these tribal districts,
resulting in apparently more complete
reporting. However, why a similar phe-
nomenondidnot occur in Thaneand Nashik
cannot be explained.

— Districts such as Satara, Sangli, and
Jalgaon have relatively more complete
reporting.

— Theestimated IMR for the state based
on the MIS reporting was 13.9 for 1999-
2000.

— Thistableincludes only reports from
predominantly rural population of 70
million, excludingnearly 26 millionmainly
urban population. Moreover, the expected
infant deaths have been estimated using
the MR reported by the SRSfor thewhole
state (49), when actualy the IMR (SRS)
for rural Maharashtra (58) should have
been used. If that is done, then the com-
pleteness of the IMR reported in the MIS
was (13.9/58) = 23.9 per cent.

If we use the corrected IMR of 66.7, as
estimated in this study (section B), the
completeness of theinfant death reporting

Tabl e 11: Associ ati onof O stanceof Vil | age fromBus-standw thChild

MrtalityRates

D stanceof vi | | ages Live NMR PNMR I MR 1-4year <Syear
f rombus st and (kns) hirths MrtaityRate MrtalityRate
Sanevi |l | age 3937 485 99 58.4 11.9 70.4
0.1-5.0 3630 51.0 20.1 71.1 2.1 83.2
>5.0 919 71.8 32.6 104.5 27.2 1317
Totd 8486 52.1 16.7 63.8 13.7 8.5

<0.02 <0.001  <0.001 <0.01 <0. 001
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F gure9: Conpari sonof Sexof Still-BornBabiesinSangli withother 12Sudy Sites
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64 66
per cent per cent
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12 st udy si t es conbi ned Sangli area
(Total still births=275) (Tota still births=36)
p<0. 004

intheMISwas(13.9/66.7) = 20.8 per cent.

Thus, the infant death reporting in
the MIS was only 21 to 24 per cent com-
plete.

3) Why arechilddeathsunder-reported?

The reasons which came out in the
discussion with the staff of the health
department at various levels were:

(1) Failure of the field worker (ANM)
to reach every village and every house in
her area of 5,000-8,000 population every
month;

(2) The ANMs don’'t conduct most of
the deliveries, and hence do not come to
know of thebirths, still birthsand neonatal
deaths;

(3) Traditional dais who conduct a
majority of thedeliveriesare not involved
in reporting. Thereisan incentive scheme
to pay the dais Rs 5-10 per birth reported
by them. But the money was not delivered
to them, resulting in lack of interest.

(4) Thereappearstobean understanding
at the various levelsin the health Depart-
ment that it is safe to under-report still
births and child deaths. The lower the
better.

(5) The district health officer is the
nodal officer (in Maharashtra) who pre-
pares the report on child deaths recorded
in the MIS, CRS and also the survey of
cause of death. Thus he signs three dif-
ferent reports with varying IMRs for the
same district.

(6) Thedirectorate does not question the
gross under-reporting or widely varying
reports. There is no accountability.

(7)Atanylevel,if afunctionary correctly
reports the number of deaths, his/her
performance stands out as poor because
the IMR in hislher area ‘increases in
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comparision with the earlier low reports.
The functionary is held responsible for
this‘increase’ and is reprimanded.

(8) Reported low rates look good, and
suit politicians. Hencethey are appreciated.

Thus, under-reporting of still birthsand
child deaths is not punished but rather
encouraged, and complete reporting is
discouraged.

(D Causes of ChildDeaths

Medical causes of death: The main
medical causes of death in 1999-2000 are
presented in Table 9.

The major findings in the table are:

(A) Neonatal mortality constituted the
largest single ‘ cause’ of death accounting
for 58.7 per cent of < 5 year child deaths;

(B) In the post-neonatal age group, that
is, 1 month to 5 years:

— Infections — (pneumonia) and diar-
rhoea— together contributed 56.6 per cent
of deaths;

— Malnutrition, which was obvious to
the mother was present in 25 per cent of
deathsonly (thisexcludeslow birthweight
in neonatal deaths);

— Immunisablediseasescausedonly 4.4
per cent deaths. Neonatal tetanus, measles
or whooping cough related deaths were
uncommon.

Relatively low proportion of deaths
attributable to malnutrition is partly due
to the method employed (excluding neo-
natal deaths and assigning malnutrition
asthe cause only if it was noticeable to
the mother), but could also possibly be
an effect of the ICDS programme. The
small proportion of deaths due to tetanus,
measles or whooping cough are attribut-

able to the successful immunisation
programme in Maharashtra.

A large proportion (56.6 per cent) of
deaths in the 1-59 months age group
occurring dueto diarrhoeaand pneumonia
in spite of the introduction of the ora
rehydration therapy nearly two decades
ago and the case management of pneumo-
nia with antibiotics as part of the ARI
control programme nearly a decade ago
should cause concern. Though the current
rates may be an improvement over the
baseline rates, these suggest alarge scope
for improvement.

Neonatal Mortality: Neonatal deaths
contributed 75 per cent of the IMR and
58 per cent of the <5 years mortdity in
thisstudy. Henceit emerges asthe highest
priority. Similar concernshave emerged at
the national and globa levels and new
initiatives such as the ‘national week of
the newborn’ or ‘saving newborn lives
have been launched in past two years. The
current global estimate is 4-5 million
newborn deaths each year [Save the Chil-
dren 2001].

However, the causes of neonatal deaths
remain a knowledge gap. Since most
neonatal deathsoccur at home, unattended
by doctors, the cause of death is not cer-
tified. Deaths in hospitals may not repre-
sent the deaths at home because of the
selectivetypeof populationand caseswhich
reach hospitals.

In a population-based field trial in
Gadchiroli, we found that during the pre-
intervention phase, infection (pneumonia,
septicemiaand meningitis, together called
sepsis) was the largest primary cause of
death, accounting for nearly half the neo-
natal deaths. Low birth weight was not
included in the primary causes of death.
However, itsincidence in the study popu-
lation was 42 per cent and it was present
in 90 per cent of neonatal deaths [Bang
et a 1999, Bang et a 2001].

Thus the three major groups of causes
of child deathswhich needinterventionfor
further reducing the IMR are:

Neonatal deaths, Infections — pneumo-
nia, diarrhoea and neonatal sepsis, Mal-
nutrition.

Socio-economic causes: The IMR and
CMR in the CDSAG show significant
association with the level of socio-
economic development of the population.

The IMR recorded in the six zones in
Maharashtra is shown in Figure 8. The
level of IMR broadly follows the percent
of familiesbel ow poverty line[GoM 2002].
The comparison of IMR in the least
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F gure 10: Efect of an | ndependent Audit on Reporti ng by t he Heal t h Depar t ment
(Aheri tal uka, Gadchiroli )
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developed eastern region (nine districts of
Vidarbha) [GoM 1984] with rest of the
Maharashtraispresented in Table 10. The
IMRin each stratawas higher in Vidarbha
than in other regions of the state.

Thus, theeasternregion(Vidarbha), tribal
areas and urban slums stand out as the
worst affected in the state, needing specia
attention.

Theassociation of distanceof thevillage
from the bus stand, as an indicator of the
level of development and accesstomodern
facilities, has been assessed on various
child mortality rates (Table 11). All rates
showed significant association.

Reversed sex ratio: High SBR (41.7) in
the study populationin Sangli, where 68.3
per cent of deliveriesoccurredin hospitals,
was unexpected (Table 2). Moreover, 66
per cent of the reported 36 still births
in Sangli area were female as compared
with 35 per cent in other 12 study areas
combined (p < 0.005) (Figure 9). This
suggestsapossibility of femaleinfanticide
at birth, which is being reported as ‘still
birth’.

This observation is in consonance with
the observed sex ratio in the live birthsin
the Sangli area which was 795/1000 (354
femalesfor 445 malebirths). Theregistrar
genera of India (2001)) has earlier re-
ported Sangli as one of the districtsin the
country with low sex ratio in children of
0-6years[Gol 2001]. Thusastrong gender
bias against the birth of afemale baby is
exhibitedin Sangli. Thismight have partly
contributed to a lower CBR and higher

SBR in the Sangli area than in the other
areas in the state.

This suspicion was further corroborated
by thefact that all 24 reported female‘ still
births' inthe Sangli areaoccurred in home
deliveries though a mgjority of the deliv-
eries in that study area occurred in hos-
pitals. Further inquiry revealed that out of
the 24 female ‘still births', 15 occurred in
two out of the total 13 study villages. The
SBR in these two villages was computed
to be (15/171) 87.7 per 1,000 births, and
it was entirely femalel

The evidence very strongly suggests a
practice of female infanticide at birth. It
is possible that those who cannot get
selective female foetus abortion done
achieve the goal at much lower cost by
resorting to this practice at home.

v
Need f or Furt her Research

(1) Themortality ratesin the population
observed at 13 sites were:

— Still Birth Rate = 32.1 per thousand
births (95 per cent ClI, 28.6 to 35.6)

— Neonatal Mortality Rate = 51.2 per
thousand live births (95 per cent CI, 46.7
to 55.7)

— Infant Mortality Rate=68.7 per thou-
sand live births (95 per cent Cl, 63.6 to
73.8)

— < 5 Child Mortality Rate = 82.9 per
thousand live births (95 per cent CI, 77.3
to 88.5)

(2) The SBR and NMR were nearly 20
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pointsgreater than reported inthe SRSand
NFHS I1.

(3) The IMR for the state estimated by
correcting the rate reported by the SRS,
was 66.2 (95 per cent Cl, 61.2 to 71.2).

(4) We estimated the annual number of
deaths in Maharashtra to be

— Still births (foetal deaths) = 71,525
(95 per cent CI, 63,500 to 79,375),

— <5 years child deaths, estimated by
correctingthe SRSreported rate= 175,205
(95 per cent Cl, 164,140 to 185,909).

(5) The MIS of the health and FW de-
partment recorded and reported an IMR of
13.9 and only 21 to 24 percent of the
estimated infant deaths.

(6) The IMR was > 60 at 10 out of 13
study sites.

(7) Neonatal mortality contributed 75
per cent of the IMR.

(8 The IMR and the <5 CMR were
significantly higher in the tribal popula
tion, in urban slum like areas and in the
eastern region (Vidarbha) of the state.

(9) Themain causesof child deathswere
neonatal deaths, infections — pneumonia
and diarrhea — and malnutrition.

The findings and the estimates in this
study are indicative and need confirma
tion. The study generates some new in-
sights and suggests aneed to relook at the
current estimates.

— Verificationof thefindinginthisstudy,
that the still births and child deaths are
grossly under-reported in the MIS of the
health and FW department, by way of
independent studies with prospective col-
lection of good-quality data in selected
population clustersin Maharashtraaswell
as in other states.

— Evaluation studies to assess the com-
pleteness of recording of still births and
neonatal deathsinthe SRSand NFHS, and
in-depthinvestigation of thepossibleunder-
recording.

— Re-estimation of the SBR, NMR and
IMR. Since 1-4-years mortality and the
post- neonatal mortality seem to be re-
corded more completely in the SRS and
NFHS, the method employed in this study
to indirectly estimate the IMR based on
these rates needs to be assessed for its
validity.

— Developing better survey methodsto
completely record still births and neonatal
deaths.

— Further investigationsinto the sex of
the reported ‘still births' to assess the
occurrence of female infanticide at birth.

— Child mortality rates in urban slums
and areas with poor housing need to be
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measured elsewhere and the causes of
deaths, in spite of the accessible hospitals,
in urban areas identified.

— The role of the ‘socia audit’ as a
method of advocacy on child mortality,
and its effectiveness in improving
government policies needs to be devel-
oped further.

Vv
InSearchof Sol utions

The first step to solve the problem of
child mortality is to correctly measure it.

Need to completely record neonatal
deathsand still births: The SRSandNFHS
estimates are widely used for policy-mak-
ing and planning. If theindications of this
study are valid, then the SRS and NFHS
both need to improve procedures, espe-
cialy for complete recording of neonatal
deaths and still births. The reasons for
under-recording need to be identified and
corrected. In-depth study should be insti-
tuted for this purpose. The current Civil
Registration of Birthsand Deaths Act puts
the onus of registering the event of birth
or death in rural areas on the family.
However, in a predominantly illiterate
population, the family membersfail to do
S0, especially because they have nothing
to gain and a lot of time to lose in reg-
istering the birth or death with the gram
sevak, who isthe registering officer at the
village level but who erratically visits the
village for afew days in a month. There-
forethechild deathregistrationinthe CRS
in Maharashtrais only 29 per cent [CR's
2002]. The rules need to be amended, and
under Section 8(2) the responsibility of
recording births and child deaths should
be entrusted to the female health worker
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(ANM) who, anyway, is expected to reg-
ister al pregnancies and provide care to
mothers and children. We have already
discussed why, in spite of the sample
estimates such as SRSor NFSH, it isvital
for the effective management of the health
and FW department to record births and
child deaths in the MIS and the reasons
of under-reporting.

Corrective measures for complete re-
porting of child deathsin MIS: In spite of
thecivil registration system, thehealthand
FW department must record al births and
deaths.

— A goa of 100 per cent recording of
child deaths should be set by the health
and FW department. The onus should be
put on the functionaries who are paid for
the job and not on the aggrieved family
which has suffered a child death.

— The functionaries of the department
should be encouraged to make complete
reporting.

— Accountability for under-reporting of
child deaths must be established in the
health and FW department at every level.

— Informationfromdaisand key village
informers including ICDS workers and
gram sabha should be collected by the
ANM.

— Child deaths in the village should be
displayed on a board in the village and
presented in the gram sabha meeting and
the community encouraged to add the
missed deaths.

— Every child death should be inquired
into by the medical officer of the primary
health centre, the gaps or lapsesidentified
and corrective actions initiated.

— The collector of the district or the
chief executiveofficer of thezillaparishad,
both of whom are outside the health and

FW department, should review the child
deaths reported by the health department,
ICDSandthecivil registration system, and
prepare a combined list using the infor-
mation from these three sources. Such a
review or ‘child death audit’ can have a
dramatic effect on the completeness of
reporting. An experience from Gadchiroli
provides an evidence: the collector inde-
pendently measured IMRinthetribal Aheri
block in the district in 1998, reported it
to be 118 to the state government, and
aso pointed out that the IMR reported by
the district health office for the previous
five years was extremely low — only 13.
Though the collector was transferred, the
impact of such independent measurement
and review on the IMR reported in the
MIS of the health department is shown in
Figure 10.

— TheMISdatashouldbeactively scru-
tinised and used by the directorate.

— The child death reports of the MIS of
the health department should be annually
evaluated by an externa agency, prefer-
ably by the office of the Registrar General
of India, SRS, Government of India, and
made public.

— A paradigm shift needsto occurinthe
casual way the under-reporting is viewed
today. Not reporting a child death or
generating incomplete data on child mor-
tality should be looked at as misconduct
more serious than financial corruption
because life is more va uable than money.
A social audit of child mortality reporting
should be considered mandatory at every
level — from the village to the state. The
health and FW department should estab-
lish an accountability system internally as
well as become accountable externaly.

In the Section 7, we describe the case
study of the effect of ‘social audit’ as
amethod of introducing administrative
reforms.

A new strategy to reduce IMR: Thereis
evidence from two field trials [Bang et a
1990, Bang et a 1999] conducted in
sequence (1988-1990, and 1995-98) in
rural Gadchiroli about the feasibility and
effectiveness of a strategy to reduce the
IMR.

Village health workersand dais (TBAS)
were trained in 39 villages to perform
following functions:

(a) Health education and management of
pneumonia in children (1988 onwards);

(b) Provide health education to families,
monitor the neonates for high risk or
sicknesses and manage sick neonates at
home (1995 onwards);
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(c) First referral level care for very sick
neonates in a small rural hospital (1999
onwards).

Theindicatorsof community acceptance,
coverage and quality were excellent. The
effectonthelMRispresentedin Figure 11.
IMR declined from 121 in 1988 to 30 in
2000. Incidentally, reducing IMR to < 30
by 2010 is the goal of the National Popu-
lation Policy. Gadchiroli isthepoorest and
remotes district in Maharashtra. Without
any non-health inputs, the IMR could be
reduced to 30. Hence this offers one
possible model for the new strategy.

The advantages of this strategy are:

— It is community-based in harmony
with the principles of primary health
care, as accepted in the Alma Ata global
declaration;

— It utilises and depends on devel oping
the human potential in villages— mothers,
village health workers and dais — and is
not dependent on empl oying urban-trained
educated classwhich isunwilling to go to
rural areas and is costly.

— It is need-based, and fulfills the de-
mand for available and accessible health
careinvillages. Hence, itishighly accept-
able to people.

— It is very effective in reducing the
NMR, IMR and CMR by large margins.

— The cost is low; nearly Rs 250 per
newborn baby, or Rs 5,000 per averted
death [Bang et a 1999]. Thisislower than
the cost of most healthcare interventions
when converted into the cost per life year
saved [World Bank 1993].

Social-Economic Development: Thisis
of coursethebasic solutionto somany ills
including child mortality. Theevidencein
CDSAG shows significantly higher IMR
intribal population, inthe underdevel oped
Vidarbha region, and in the urban popu-
lation living in lums. Similarly, the re-
versed sex ratio in the * still births' sug-
gests gender bias against female babies.
These all need socio-economic measures.

\'{
Qoncl usi ons

(A) Within the limitations of its sam-
pling method, thisstudy presentsthemicro-
level evidencefrom 13 sitesto suggest that
the IMR and child mortality are under-
recorded and under-estimated.

— Theneonatal mortality rate, IMR and
still birth rate are each underestimated by
nearly 20 points in the SRS and NFHS.
This needs verification. If thisis found to
be true, re-estimation of these rates may

be needed. We have attempted such an
exercise.

— The corrected IMR for Maharashtra
is estimated to be 66.2, and the SBR to
be 31.5. The total annual child deaths in
thestateareestimatedtobenearly 1,75,000,
and the still births 71,000.

— TheMISof thehealth and FW depart-
ment of the state government is woefully
incompl ete, recording only 21-24 per cent
of infant deaths.

These are grave problems and need
seriouspolicy and programmatic responses.

(B) Four other issueswhich emerged in
this study are:

— High neonatal mortality, contributing
nearly 75 per cent of theIMR, and thehigh
still birth rate: The maternal and child
health and devel opment programmes need
to redefine their priorities and identify
appropriateand effectiveintervention strat-
egies. In view of the goa of the National
Population Policy to reduce the IMR to
< 30 by the year 2010, this becomes a
high priority.

— Highchild mortality ratesin thetribal
areas and urban slums: The geographical
and social distanceresultininaccessibility
and unacceptability of the health services
to these two popul ation groups. Strategies
to overcome these barriers need to be
devel oped. Culture-sensitive, community-
based health services may be the answer.

— TheVidarbharegionrevea ed signifi-
cantly higher IMR thantherest of thestate.
Thus, in addition to the ‘development
backlog’ of this region which has been
earlier estimated and has become a basis
of alocating developmental resources, the
“child survival backlog' of thisregionaso
needs bridging.

— The reversed sex ratio in ‘still born’
babies, suggesting female infanticide,
compoundsthe problem of selective abor-
tion of female foetuses. An aggressive
social response is necessary.

(C) The possible solutions suggested to
the twin problems of high child mortality
and its under-counting are:

— The SRSandthe NFHSneedin-depth
investigation into the possibility of, and if
confirmed, theninto thereasonsfor under-
recording neonatal deaths as well as still
births, and introduce corrective measures.

— To make the MIS avalid instrument
of monitoring the performance of health
and child survival programmesit needsto
beradically revamped. Wehave suggested
some corrective measures.

— Anindependent recording of thevital
ratesouts dethegovernment andtheofficia

Economic and Political Weekly December 7, 2002

statistical systems, the so called ‘social
audit,” seems to be an effective way of
focusing ontheproblemsof invisiblechild
deaths, and initiating corrective political
and administrative measures.

— A community-based health care strat-
egy utilising the human power from the
villages: This approach, developed and
tested in two field-trialsin Gadchiroli, has
succeeded in reducing the IMR to 30,
whichtheNational Population Policy aims
to achieve by 2010.

(D) The issue of child deaths is impor-
tant for India for three reasons. One, it is
the most poignant human rights issue, of
theright to live. Two, the *human capital’
is the main asset of a developing country
like India. The survival and well-being of
this ‘capital’ is crucia for growth and
development. And last, it is the acid-test
of democratic governance which must
demonstrate the ability to identify the
failures and ingtitute corrective mecha-
nisms.

Thus, theissue of child deathsisimpor-
tant ethically, economically and politically.
Itisnot surprising that theinfant mortality
rateissuch animportant component of the
human development index.

\'{
Beyond Resear ch: Soci al
Audit of ChildMrtality

The CDSAG study had a dual purpose.
One is to answer certain research ques-
tions, listed under the * Study Objectives'.

However, the research findings often
fail to have the desired impact on policy.
We have described the initial findings of
thedistrict collector of Gadchiroli onunder-
recording of child deaths. Even the addi-
tional director, vital statistics, department
of healthand FW, recordedthegrossunder-
reporting of infant deaths in the health
department [GoM 2000]. A semi-official
report on thisissueprepared ontherequest
of theregionad statutory development board
(Vidarbha Vaidhanik Vikas Mandal),
government of Maharashtra, was accepted
without any change by the highest author-
ity in the health and FW development and
was submitted to the state governor of
Maharashtra [Bang 20014]. Yet, no cor-
rective measures followed. The Registrar
General of Indiaandinnumerabl eresearch-
ers have repeatedly pointed out the under-
reporting of births and deaths. These
warnings usually had fallen on deaf ears.
The wall of silence and inaction was
impenetrable.
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Therefore, the second purpose of the
CDSA G study wastotrigger thesocial and
political forces outside the research and
technical fraternity, to ensure the neces-
sary corrective response of the adminis-
trative system. Hence, we called thisstudy
‘A Socia Audit of Child Mortality in
Maharashtra’ . In this section, we describe
the method and the results of this ‘socia
audit.’

Information is power and it can be
harnessed as a tool for socia change; in
this case, for reforming the child death
reporting in the health and FW department
of the government of Maharashtra.

Since children themselves do not have
a political voice or a nuisance vaue, the
potential target audience was thought to
be the media, voluntary organisations,
public opinion, politiciansand the bureau-
cracy in Maharashtra.

The study was conducted by forming an
allianceof NGOsinthestate, named* Child
Death Study and Action Group (CDSAG),
Maharashtra . Funding support camefrom
agencies CRY (Child Relief and Y ou) and
Swiss-Aid, who shared concern about
unreported child deaths. The local com-
munities from whom the data was col-
lected were informed of the purpose and
were involved in the study. The report of
the study was published in Marathi under
thetitle’Kowali Pangal’ (‘ Thefall of tender
leaves') on November 24, 2001.

Aneffortwasmadetoreach out topeople
through the media which gave the report
prominent and wide coverage. All magjor
Marathi newspaperspublished thenewsas
well as editorials on the study within one
week (November 24-30, 2001). Television
also gave wide coverage. Copies of the
printed report were sent to nearly 500 pro-
minent citizens, social workers, voluntary
organisations and politicians in the state.

The rapid build-up in the media, emo-
tionally appealing nature of the issue of
child deaths, evidence in the form of con-
crete data, and the forthcoming session of
the state legislative assembly probably
forced the administration to take urgent
notice of the report. One can be certain
about the contribution of the sensitive
officerswithinthegovernment. A series of
meetings with the chief secretary, health
and FW minister, and finally with thechief
minister followed in rapid succession
within one week. (November 30 to De-
cember 5.) While the health and FW
department’ sofficers, understandably, took
a defensive posture, and the health min-
ister was also obliged to take a similar
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view, the bureaucracy from the other
departments agreed with the findings and
the main messages of the study. Leaders
of the opposition in both the Legidative
Houses and 48 members of the legidlative
housesgavenoticefor aspecia emergency
discussion in the house on the shocking
findings of the report.

The chief minister, in a prolonged
meeting with the researchers and the con-
cerned ministers and officers, on Decem-
ber 5, expressed agreement with the main
message of the study and accepted thegoal
of 100 per cent recording of child deaths
in future and most of the corrective mea-
sures recommended by the study. He also
accepted therecommendation to start pilot
projects in the state to reduce child mor-
tality using the approach of home-based
neonatal care, and instructed starting such
projectsin the 14 worst affected districts.

On December 12, a resolution of the
Government of Maharashtra(strangely, by
the rural development department) was
published which emphasised the goal of
100 per cent recording of births and child
deaths and listed various corrective mes-
suresaccepted by the chief minister [GoM
2001]. The most important of these were:
(i) to share the list of dead children with
thevillagecommunity by publicly display-
ing on a board and in the gram sabha so
that the community could add/correct the
list; (ii) formation of block-level and dis-
trict-level committeesheaded by the block
level chairman of the panchyat ra body,
and at the district level, by the collector.
The underlying assumption is that since
thesepoliticiang/officersarenot part of the
health and FW department, they will have
nointerestin coveringuptheunder-report-
ing, and they will insist on complete re-
porting and review of the child deaths.

The issue was also discussed in both
legidative houses. The health and FW
Minister, replying on April 24,2002inthe
legidativecouncil, took anambivalent posi-
tion. On the one hand, he denied the find-
ings of the study. He aso absolved the
health and FW department from the re-
sponsibility of child deaths because,
according to him, high child mortality
was the product of wrong socio-cultura
customs and behaviour. He also asserted
that his department had initiated steps to
improve child death recording which had
improved the recorded deaths from 3,000
in1996t030,000in 2001-2002. (asagainst
nearly 1,75,000 child deaths estimated
in this study). Clearly, the officersin the
department had convinced him that

recording 30,000 child deaths was a good
performance.

The researchers had recommended the
annual review of child death reporting in
the health and FW department by the
Registrar General of India, and makingthe
findings public. Instead, the government
hasannounced that someother agency will
be given an assignment to prepare areport
on this issue. However, the terms of ref-
erence and the methods have not been
made public. It isto be seen whether this
proposed assignment takes the issue fur-
ther or the government uses it as a shield
to justify/absolve itself.

Themain outcomesof this* social audit’
have been:

(2) Public attention and awarenessinthe
state. The media has been extensively
sensitised.

(2) Sensitisation of the politicians and
bureaucracy. The chief minister agreed
that child deathswere under-reported, and
acceptedthegoa of 100 per cent recording.
The director, Tribal Research Institute,
Government of Maharashtra, and the
commissioner, Aurangabad Division,
have subsequently independently assessed
child deaths in different parts of the state
and made their findings available to the
media. Both have concluded gross under-
reporting of child deaths by the depart-
ment of health and FW [TNN 2002,
Loksatta 2002].

(3) The administrative decisions pub-
lished in the GR of December 12, 2001.

(4) The decision by the chief minister
to start pilot projects to reduce child mor-
tality in 14 districts.

(5) The 13 NGOs who conducted the
study have moved further and launched a
new intervention project, named ‘ Ankur’
(‘The Sprout’) to save newborns and
children by introducing community-based
healthcare.

Though the ‘ social audit’ approach was
effective in moving social opinion and
the apathetic system, it also generated
passions, and understandably, a defen-
sivereaction from the health and FW
department as it was held responsible
for the problem. It is to be seen whether
the decisions announced by the state
government are implemented sincerely
and result in the improved recording of
child deaths in the health and FW depart-
ment, and ultimately, in the reduction of
child mortality. Edl

Address for correspondence:
search@satyam.net.in
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Appendi x |

Definitions

[

Qudebirthrate (CBR
<SQildnortality
3 Shildnortalityrate(<5OWR

N

Nunber of |ivebirthsinayear per 1,000 popul ation
Deat hof chi | drenbef oretheageof Syears.
Nunber of deat hs of chi | dren bel owt he age of 5years per 1000

livebirthsinthat year.
<SChildnortalityrateisconposedof threeconponent s dependi ngont he age at deat hs.
3 (i) Neonatal nortalityrate(NMR = Nunber of deat hs of newbor nbabi es duringfirst onenont h(0-28)
daysafter birthper 1,0001i vebirthsinthat year.

3 (ii) Post neonatal nortalityrate = Nunber of deat hs of i nfants of t heage 1nonth (28 days) to
( PNVR) lyear (365days) per 1,0001ivebirthsinthat year.
Infant nortalityrate(IMR = Nunber of deat hs of chi | drenof t he age 0- 365days (| esst hanone
year) per 1,0001ivebirthsinthat year. | MRthusis asumof
3(i) ad3(ii).
3 (iii)1-4year nrtalityrate = Nunber of deat hs of chi | drenbetween1year andbef or e conpl eti ng
Syearsof ageper 1,0001ivebirthsinthat year.
4 Sill birthrate(ER = Nuntoer of still birthsper 1,000del i veriesinthat year.
Sill birthisdefinedasbirthof adeadbaby (foetal death) after
conpl eti ng 28weeks of gestati onunut erus. These deat hs ar e 1ot
countedinthel MRor OWR but areincl udedinthe perinat al
nortaityrae
5 Perinatal nortalityrate(PMR = Sill births+earlyneonatal deat hs(whentheneonatei sl essthan

sevendays ol d) per 1, 000births.

Appendi x I |

Sur vey For ns Used

(1) Mllageinformationform (2) Aregister of thefamliesinthevillage; (3) Familysurveyform (4) Brth
regi strati oncoupon; (5) Deathregi strati oncoupon; (6) B rthcertificate; (7) Wtness; (8) Atestationfrom
sar panch; (9) Verbal aut opsy of cause of deat h; (10) Surveyreport form
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group, called, the Child Deaths Study and Action
Group, Maharashtra.
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National Institute of Epidemiology, Chennali,
Dileep Mavlankar, Public Systems Group, 1IM,
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