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SUMMARY 
Population-based estimate of maternal mortality was derived by using a new indirect 

estimation technique - the sistea·hood method. Stratified cluster sampling method was 
used to select 6 anganwadi areas for this surgery in Raipur Rani Community Development 
Dlock, Ambala district, Haryana. A total of 3,028 adults in 15-49 year age group were 
interviewed to inquire about the number of their ever - married sisters and those who 
had died. Out of 192 deaths reported, 43(22%) occurred during pregnancy, childbirth 
or puerperium. Life time risk of maternal death was estimated to be 0.017 or 1 in 59, 
and estimate of maternal mortality ratio was 323/100,000 live births which refers approxi
mately to the period of last decade. This survey was completed in 9 days time at a cost 
estimate of Rs. 6000. Sisterhood method being rapid and less costly is suitable for 
developing countries whea·e �~�a�t�a�b�a�s�e� on maternal mortality is inadequate. 

�~� lNTRODUCTION 
In India, every year 400 to 500 maternal 

deaths are estimated to occur for 100,000 
livebirths. These figures are extrapolation of 
small scale studies, often using hospital data. 
Such estimates are not adequate for planning, 
management, and evaluation of the programmes 
aimed at reducing level of maternal mortality. 

The deficiencies of health information system 
and civil registration system are well recognised .. 
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These are not likely to improve in near future. 
Estimation by sample survey is a difficult and 
time cons.uming process because large samples 
are needed to produce statistically reliable 
estimate of maternal mortality based on deaths 
in a recent fixed interval or follow up of 
pregnant women over a period of time. To 
overcome these problems. Graham et al (1989) 
developed an indirect technique (sisterhood 
method) to derive population-based estimates 
of maternal mortality. It uses the proportion 
of adult sisters dying during pregnancy, child
birth, or the puerperium reported by adults in 
a survey or census, to determine life time risk 
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of maternal mortality. We used this approach 
to estimate maternal mortality risk in a com
munity of north India. 

MATERIAL AND METHODS 
This study was part of an evaluation survey 

carried out for Integrated Child Development 
Services (I CDS). Six villages of Raipur Rani 
Community Development Block in District 
Amba Ia, Ha rya na were selected by using strati
fied random sampling method. Two villages 
were chosen from each of the three geographi
cal strata; of these one was from sub-centre 
and the other from the non sub-centre villages. 
Then, one anganwadi area was chosen from 
the selected village if it had more than one 
anganwadi. Thus a total of6 anganwadi areas 
(approximate population 6,000) were selected 
for this survey. 

Target population was all adults in 15-49 
year age group resident in the selected anganwadi 
areas. Each of them was interviewed by a team 
of 2 trained field investigators. Following 
questions were asked 

1. Howmanysisters(borntosamemother) 
have you ever bad who were ever
married? 

2. How many oftbese ever-married sisters 
are alive now ? 

3. How many of these ever-married sisters 
are dead ? 

4. How many of these dead sisters died 
while they were pregnant, or during 
childbirth or during six weeks after the 
end of pregnancy or abortion ? 

Information on identification, age and sex 
of respondents was also recorded. Two rounds 
were made to interview the respondents di
rectly. Proxy interviews were done with close 
relatives for those who could not be contacted 
at home. All eligible adults in households were 
interviewed. Some of these were siblings. 
This information was also recorded. 

Six teams of investigators collected data. 
One member of the team was a local person 
with at least 10 years of schooling and other 

member was a postgraduate. They were trained 
in a classroom setting for 4 hours and later did 
a mock survey of 20 households. Another 
session of 2 hours was held after the mock 
survey to correct errors discovered in mock 
survey. The proforma and survey manual were 
written in vernacular language. 

Data was tabulated manually by each team 
using tally marks. Number of respondents, 
sisters ever-married, deaths and maternal deaths 
were computed in 5-ycars age groups. Life 
time risk of maternal deaths and time location 
of the estimates was calculated by using pro
cedure developed by Graham (1989). Under
lying assumptions are stated n appendix and 
calculations are explained in Table I. The 
number of maternal deaths was too small in 
each age group, therefore, data was aggregated 
to provide a single estimate. 

RESULTS 
A total of 3028 respondents were inter

viewed. Of these 1676 (53.4%) were male. 
Table I presents estimate of maternal morta 
ity. Overall estimate of risk of maternal death 
was found to be 0.17 or life time risk of dying 
during pregnancy, or childbirth or puerperium 
was 1 in 59. Table I also indicates propor· 
tionate mortality; out of 192 deaths reported, 
43(22.4%) occurred in pregnancy, childbirth 
or puerperium. 

This surveY. was completed in 9 days time. 
Six teams surveyed on an average 50 house
holds per day. Tota I cost estimate of the survey 
including salary, transport, and printing o 
proforma was nearly Rs 6000. 

DISCUSSION 
In recent years intemationalagenc.ies have 

launched safe motherhood initiative to stimu-· 
late actions for reduction of maternal mortal
ity. Government of India in its health policy 
has also set goal of reducing level of maternal 
mortality to less than200per 100,000 live births 
by year 2000 (Government of India, 1983). 
Several MCH and family welfare programme 
have been launched to achieve this goal. Ho·w 
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Table I 

Maternal mortality estimates using sisterhood method 

Age group Number Sisters Maternal Adjustment Sister units Life time 
of of ever deaths factor# of risk risk of 

respondents respondents married (percent of exposure maternal 
dead sisters) death 

A B c D E F=C*E G = D IF 

15- 19 652 1329* 3 (20.0) 0.107 142 0.021 
20- 24 633 1291* 5 (33.3) 0.206 266 0.019 
25- 29 487 888 3 (21.4) 0.343 305 0.010 
30- 34 401 811 5 {14.3) 0.503 408 0.012 
35- 39 329 700 8 (24.2) 0.664 465 0.017 
40- 44 274 614 12 (29.3) 0.802 492 0.024 
45- 49 252 541 7 (18.0) 0.900 487 0.014 

All 3028 5687 43 (22.4) 2566 0.017 

• Derived by multiplying the number of respondents by the average number of 
ever-married sisters per respondent reported for the age groups 25+, that is, 2.039 (Reported 
numbers : 15 - 19 = 544, 20 - 24 = 838). 

# Graham (1989) 

far these programmes have succeeded in re- verted to the usual ratio of maternal deaths per 
ducing the level of maternal mortality is not 100,000 livebirths. Total fertility rate is re
known because reliable population-based sta- ported to be 5.3 for rural Haryana in year 1984, 
tistics on maternal mortality did not exist in this gives maternal mortality ratio estimate of 
the country. Only few attempts have been 323/100,000 live births in this area in last decade 
made for estimation of maternal mortality by (1980s). In this study it was not possible to 
conductingsamplesurvey (Bhatia, 1988;Kumar, estimate trends over time due to small number 
1989). Survey based on maternal deaths in a ofmatemaldeathsineachageinterval. However, 
recent fixed interval or follow up of pregnant this can be done by increasing sample size. 
women over a fixed time are difficult to carry One of the problems in this survey design 
out because large sample size is needed to was multiple information reported by siblings 
produce statistically reliable estimate of ma- (all adults in the household were interviewed). 
ternal mortality. Indirect estimation is rapid Although this may not affectthe estimate which 
and low cost alternate method which can be is a proportion. However, independence of the 
used for evaluation trends in maternal mortal- events gets compromised. This problem could 
ity. Only four questions need to be asked and have been obviated by adopting another sam
these can be appended to any population census piing design (random sample of adults) and by 
or survey. We added the questionnaire to an reducingthesamplingfraction. Anotherprob
ICDS evaluation survey. Life time risk .of . !em was of defining the geographic area to 
maternal mortality was estimated to be 1 in which these estimates are applicable. Sisters 
59 in this region. This measure can be con- generally did not live in the area where survey 
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was done. How far away they get married 
depends on the marital customs in a commu
nity. One alternative could have been to inquire 
about the place of usual residence of the sisters 
so as to have some idea about the area to which 
estimates would refer. If survey is planned at 
national level this may not be a problem because 
only small number of marriages take place out 
of the country. 

Respondents were asked to recall events 
which had occurred long ago. Some of the 
events might not have been recalled. We think 
people have fairly good information about 
their sisters spccia lly serious events like death 
in maternity arc well remembered. Accuracy 
of recall was tested by comparing responses 
of 980 siblings interviewed in this survey. 
Discrepancy between responses of siblings was 
found to be very small (0.5%). 

To conclude, sisterhood method needs to 
be tried and validated in other areas where 
reliable data is available for comparison. It can 
be used to estimate maternal mortality quickly 
and at less costs in areas where database on 
maternal mortality is poor. 

APPENDIX 
Graham (1989) has explained the assump

tions, adjustment factors and calculations for 
sisterhood method. Some of the important 
assumptions arc summarised below. 

It can be shown that the proportion of 
�s�i�~�t�e�r�s� dying during pregnancy, childbirth or 
the puerperium, (u), reported in a census or 
survey by respondents of aged u, may be related 
to the probabilityofdyingfrommatcmal causes 
by age u, q(u). The relationship is influenced 
by the pattern of maternal mortality risk over 

the reproductive period and the distribution of 
the differences between the ages of siblings 
and respondents. Where u lies in the earlier 
part of the reproductive period (say, under 30 
years), the reports are only for those sisters 
who have entered the reproductive period, while 
if u is over, for example 30 years, effectively 
all sisters will at least have entered the period 
of exposure to the risk of maternal death. The 
method corrects this to provide an estimate of 
the probability of maternal death by the end 
of reproductive period or life time risk. 

Adjustment factors are used to derive sister 
units of exposure to maternal deaths over the 
whole reproductive period. Since the number 
of sisters who have entered in reproductive 
period reported by respondents in younger age 
groups (15-24 years) will exclude those sisters 
yet to enter the reproductive period. A raging 
factors is used to arrive at expected numbers. 
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