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Researchers have evaluated the 
quality of Sample Registration 
System data in the past and found 
errors in the estimated under-fi ve 
mortality rate. Discrepancies 
were observed in the age-specifi c 
death rates at ages 0–1 and infant 
mortality rate for India and state 
published by the Offi ce of the 
Registrar General of India in the 
SRS statistical report for 2018 and 
it was found that the published 
IMR and U5MR in the statistical 
report of many of the states are 
substantially different from the 
estimated IMR and U5MR in the 
life table constructed from the 
ASDRs published by the ORGI. 
Such errors are likely to 
incorrectly measure mortality 
gaps across population subgroups, 
for example, gender. 

Faced with the lack of usable quality 
data on births and deaths under 
the civil registration, in 1964–65, 

the Offi ce of the Registrar General of 
India (ORGI) initiated the Sample Regis-
tration System (SRS). Since then, the SRS 
reports have provided various fertility 
and mortality indicators, including crude 
and age-specifi c rates, annually for India 
and large states. The SRS also provides 
a few indicators for smaller states and 
union territories. The most recent report 
available is for 2018. The SRS matches 
births and deaths captured in the rou-
tine registration by the local enumera-
tors with the events enumerated during 
the six-monthly survey by an independ-
ent team.1 For the fi nal count, the mis-
matched events are verifi ed and appro-
priately corrected. 

The SRS publishes quick summary 
indicators in its bulletin and detailed 
tables in the annual statistical reports.
These indicators are commonly used to 
monitor the progress of various health 
interventions and programmes. A few 
resea r chers, including Bhat (2002, 2002a) 
and Yadav and Ram (2019), have evalu-
ated the quality of SRS data using demo-
graphic techniques. Saikia et al (2010) 
brought out an error in construction of 
life tables published by the ORGI which 
had led to incorrect estimation of under-
fi ve mortality rate (U5MR).

Recently, the authors observed enor-
mous internal discrepancies in the age-
specifi c death rate at ages 0–1 (ASDR0–1) 
and infant mortality rate (IMR) for India 
and state published by the ORGI in the 
SRS statistical report for 2018. Subse-
quently, the authors undertook a detailed 
analysis to examine the consistency of 
the published IMR by the ORGI in its two 
publications, that is, the SRS-based life 
tables and the annual SRS statistical 
report.2 For the reader convenience, the 
SRS follows the standard defi nition of 
the IMR and ASDR0–1.

Infant mortality rate = 1000 × number 
of infant deaths during the year/number 
of live births during the year

Age-specifi c death rate at ages 0–1 
ASDR0–1 = 1000 × number of deaths in 
the age group 0–1 during the year/mid-
year population in the age group.

While the numerator in equations 1 
and 2 is the same, the denominator 
varies. In a given year, the population at 
age 0–1 at mid-year must be lower than 
the total births in the same year since 
some newborns may not celebrate their 
fi rst birthday. It would result in a lower 
value of IMR than the ASDR0–1. Theoreti-
cally, the IMR must be in the range of 
ASDR0–1/(1000 + ASDR0–1) to ASDR0–1 

based on the Chiang method of con-
structing the life table. In other words, 
under no condition would IMR be greater 
than the ASDR0–1. 

Results

We fi rst compare the ratio of ASDR0–1 to the 
IMR (published in the statistical report) 
for 2018 for India and states (Table 1, p 19). 
The ratio suggests that the ASDR0–1 ex-
ceeded IMR by 17 percentage points for 
India. Of the 15 states included, the ratio 
exceeded IMR in 10 states. The ratio is 
below unity in the remaining fi ve states, 
which is theoretically not possible. One 
may ignore a difference of up to 5 per-
centage points in the two rates since the 
IMR given in the report is obtained from 
actual counts rather than application of 
formula. However, a ratio value exceed-
ing 5  percentage points suggests an issue 
with the denominator used in computing 
the rates. Eleven states have a ratio value 
that is farther than 5 percentage points 
from unity. The differences are wider in 
Uttar Pradesh (59 percentage points) 
followed by Gujarat (48  percentage points) 
and Rajasthan (35  percentage points), and 
between 9  percentage points and 25 
 percentage points in seven states. The 
ASDR0–1 in Bihar, on the other hand, is 
lower by 8 percentage points than the IMR. 

We further estimated IMR using 
MORTPAK.3 For this, we used ASDRs from 
the SRS 2018 statistical report. We found 
that the estimated IMR too is considerably 
different than the IMR published in the 
statistical report. Once again, the ratios of 
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Table 1: Death Rates at Ages 0–1 and IMR (SRS Report), the Author-estimated IMR (MORTPAK), and the 
Ratio of DR0–1 to IMR (SRS Report) and IMR (MORTPAK) to IMR (SRS Report) for India and States, 2018

India/State DR0–1  IMR Authors Ratio: IMR: Theoretical Range
 (SRS Report)  (SRS Report) Estimate of DR0–1 to IMR (MORPAK) Lower Upper
 per 1,000  per 1,000  IMR  IMR to IMR Limit Limit
 Population* Births* (MORTPAK)** (SRS Report) (SRS Report)  

India 37.5 32.0 36.3 1.17 1.13 36.1 37.5

Uttar Pradesh 68.3 43.0 64.8 1.59 1.51 63.9 68.3

Gujarat 41.3 28.0 39.9 1.48 1.43 39.7 41.3

Rajasthan 49.9 37.0 47.9 1.35 1.29 47.5 49.9

Haryana 37.6 30.0 36.4 1.25 1.21 36.2 37.6

Tamil Nadu 18.5 15.0 18.2 1.23 1.21 18.2 18.5

Karnataka 26.9 23.0 26.3 1.17 1.14 26.2 26.9

Madhya Pradesh 56.2 48.0 53.8 1.17 1.12 53.2 56.2

Kerala 8.1 7.0 8.0 1.16 1.14 8.0 8.1

Punjab 22.1 20.0 21.7 1.11 1.09 21.6 22.1

West Bengal 24.0 22.0 23.5 1.09 1.07 23.4 24

Maharashtra 18.5 19.0 18.2 0.97 0.96 18.2 18.5

Assam 39.2 41.0 37.9 0.96 0.92 37.7 39.2

Andhra Pradesh 27.5 29.0 26.9 0.95 0.93 26.8 27.5

Odisha 37.8 40.0 36.6 0.95 0.92 36.4 37.8

Bihar 29.5 32.0 28.8 0.92 0.90 28.7 29.5

* Sample Registration System Statistical Report, 2018 by the Office of the Registrar General and Census Commissioner, India. 
Ministry of Home Affairs, Government of India (https://censusindia.gov.in/Vital_Statistics/SRS_Report_2018/SRS_
Statistical_Report_2018.pdf).
** The IMR is taken from life tables for India and states constructed by the authors using ASDRs published by the SRS for 
2018 in MORTPAK. 

IMR (MORTPAK) to IMR (SRS statistical re-
port) are similar to ratios of DR0–1 and IMR. 

Moving beyond infancy, we evaluate 
the U5MR in two ORGI publications—
SRS-based life tables and the annual sta-
tistical reports for 2010–14 and 2014–18. 
The under-fi ve mortality is the probability 
(5 q 0) that a child born in a specifi c year 
or time period will die before reaching the 
age of fi ve, subject to current age-specifi c 
mortality rates. It is expressed as a rate 
per 1,000 live births and can be computed 
from the life table. We compared the ra-
tio of U5MR from the life table to the sta-
tistical report (Table 2). The ratios show 
notable differences in the U5MR from 
two publications of the ORGI. The life table 
U5MR is higher by 3% to 8% than the 
U5MR in the statistical report for both pe-
riods for India. At the state level, ratios 
vary considerably from a minimum of 
0.89 in Bihar (2010–14) and Odisha 
(2014–18) to a maximum of 1.17 and 1.38, 
respectively, in Uttar Pradesh. The differ-
ences have widened over the period, na-
tionally as well as subnationally.

To understand if these discrepancies 
between DR0–1 and IMR were limited to 
only 2018 or existed even in the past, we 
used IMR given in the SRS-based life 
tables provided for fi ve-year periods 
since the SRS-based life tables use ASDRs 
(including DR0–1) from the SRS reports. 

We compared the IMR pub-
lished in SRS-based life ta-
bles and annual reports 
covering a period of nearly 
four decades (1971–75 to 
2014–18). The statistical re-
ports give IMR annually. We 
fi rst averaged annual IMR 
for the period correspond-
ing to SRS-based life tables. 
We then calculated the per-
cent difference bet ween the 
two rates (Table 3, p 20). Our 
analysis suggests that such 
internal discrepancies ex-
isted in the data for earlier 
periods as well. However, 
the discrepancies during 
the 1970s, 1980s, and 1990s 
were relatively small and as 
a result, their impact on the 
estimated expectation of 
life at birth may not be as 
evident. Hence, users of the 
SRS data may have overlooked these 
issues. As a result, their impact on the esti-
mated expectation of life at birth may 
not be as evident. Additionally, they do 
not follow a fi xed pattern across the pe-
riod and states. Besides, they are least 
visible at the national level since the dif-
ferences are small except for the recent 
period (2014–18). 

Furthermore, the direction of incon-
sistency varies across periods and states. 
The discrepancies have become pro-
nounced during the last two decades. 
For example, the life table IMR has been 
lower than the IMR published in the 
statistical reports in fi ve states (Andhra 
Pradesh, Assam, Bihar, Maharashtra and 
Odisha) during 2011–15 and 2014–18. 
In the past two decades (2001–05 to 
2014–18), the life table IMR exceeded 
7%–43% in Uttar Pradesh, 7%–35% in 
Gujarat, 13%–21% in Rajasthan, 8%–16% 
in Haryana, and 5%–17% in Madhya 
Pradesh in comparison to IMR in the 
SRS report. Conversely, in Bihar, the life 
table IMR is lower than the IMR in 
the SRS statistical report by 7%–16% 
and Maharashtra by 11%–12% between 
2006–10 and 2014–18. 

What These Discrepancies Mean 

An under (over) count of births will infl u-
ence fertility levels and trends in them. 
Similarly, erroneous enumeration of births 
and population at age 0–1 would affect 
estimates of early childhood mortality 
and trends and differentials in it. They 
are likely to mislead measurement of mor-
tality gaps across population subgroups, 
for example, gender. The present analy-
sis noted that the published IMR in the 

Table 2: Under-five Mortality Rate Published in the SRS Life 
Tables* and the SRS Report** and Their Ratios for the Period 
2010–14 and 2014–18
India/State U5MR for the Period Ratio of U5MR: SRS Life
 2010–14 2014–18 Table to SRS Report
 SRS Life  SRS SRS Life SRS 2010–14 2014–18
 Table Report*** Table Report*** 

India 53.6 52.0 43.1 40.0 1.03 1.08

Uttar Pradesh 79.5 68.2 68.5 49.6 1.17 1.38

Gujarat 54.6 48.4 46.4 35.4 1.13 1.31

Rajasthan 68.2 60.0 54.3 45.8 1.14 1.19

Tamil Nadu 24.3 24.0 22.2 19.2 1.01 1.16

Haryana 51.8 47.8 43.7 38.2 1.08 1.14

Kerala 12.9 13.2 12.6 11.8 0.98 1.07

Madhya Pradesh 77.6 73.2 62.9 58.6 1.06 1.07

Karnataka 37.3 37.6 31.2 29.4 0.99 1.06

Punjab 34.5 34.6 25.9 25.0 1.00 1.04

West Bengal 35.2 35.6 28.1 27.8 0.99 1.01

Bihar 51.0 57.4 42.0 44.4 0.89 0.95

Assam 73.7 75.0 51.7 55.0 0.98 0.94

Maharashtra 25.2 27.6 20.3 22.2 0.91 0.91

Andhra Pradesh 41.9 43.4 32.9 36.8 0.97 0.89

Odisha 66.8 68.8 45.6 51.4 0.97 0.89

* Available at https://censusindia.gov.in/vital_statistics/Appendix_SRS_Based_
Life_Table.html. 
** Available at https://censusindia.gov.in/vital_statistics/SRS_Statistical_Report.html.
*** Obtained as average of the U5MR published in the SRS annual reports for 
the corresponding five years. 
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Table 3: Percent Difference in the IMR in the SRS Life Tables* and in the SRS Report** for India and 
States, 1971–75 to 2014–18
Country/State Period
 1971–75 1976–80 1981–85 1986–90  1991–95 1996–2000 2001–05 2006–10 2011–15 2015–18

India -0.9 0.0 -0.1 -1.1 5.0 1.7 6.7 -0.8 3.7 8.3

Andhra Pradesh 0.1 0.0 0.0 -1.0 5.3 -3.1 3.6 0.0 -6.3 -12.9

Assam NA -0.4 0.0 5.2 15.7 3.7 15.4 -10.1 -4.2 -9.1

Bihar NA NA -0.4 -3.1 2.6 4.0 0.9 -15.9 -12.1 -6.6

Gujarat 1.7 0.0 -0.2 5.3 11.1 1.4 8.1 7.2 21.2 35.3

Haryana -3.3 0.0 -0.1 -4.1 0.9 2.3 13.2 8.1 10.2 15.8

Karnataka 0.0 -0.1 0.1 -15.1 7.7 4.6 11.5 -0.2 1.9 5.8

Kerala 0.0 0.0 0.1 0.1 0.6 -6.0 -3.1 -8.1 -1.4 6.9

Madhya Pradesh -0.1 0.0 -0.2 8.8 13.6 9.0 16.5 5.3 7.9 7.8

Maharashtra -0.4 -0.1 0.0 -3.8 4.5 1.9 2.5 -10.6 -12.1 -10.5

Odisha -0.9 0.0 0.0 0.8 -4.4 -3.8 -1.5 0.6 -8.4 -14.5

Punjab 0.0 0.2 0.2 2.9 7.2 9.1 9.1 0.6 -2.3 2.8

Rajasthan 0.0 0.0 -1.7 7.8 13.3 3.2 15.0 12.9 15.8 21.0

Tamil Nadu 2.0 0.1 0.2 -7.7 -10.4 -8.4 -0.8 -2.1 2.2 15.5

Uttar Pradesh -2.6 0.0 0.0 -0.4 4.9 3.3 12.7 7.4 25.0 43.0

West Bengal NA NA 0.0 1.7 7.6 4.3 5.5 -2.5 -1.6 0.0

* Available at https://censusindia.gov.in/vital_statistics/Appendix_SRS_Based_Life_Table.html.
** Available at https://censusindia.gov.in/vital_statistics/SRS_Statistical_Report.html. 
Percent difference is calculated as ([SRS life table IMR – SRS Report IMR]/SRS Report IMR) * 100. Cells highlighted in dark 
grey indicate that the difference between the two IMRs is greater than 5%.
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statistical report for 10 states (such as Uttar 
Pradesh, Gujarat, Rajasthan, Haryana, 
Tamil Nadu, Karnataka, Kerala, Madhya 
Pradesh, Punjab, and West Bengal) are 
considerably lower than the estimated life 
table IMR using MORTPAK. Similar discrep-
ancies are also observed in the under 
fi ve mortality rates. These discrepancies 
are problematic since the system uses the 
childhood mortality rates published in 
the SRS statistical reports, which are 
typically on the lower side for many 
states, to monitor various national pro-
grammes and the progress towards SDGs.

The current paper can only use early 
childhood mortality rates, IMR and U5MR, 
to demonstrate the problem with SRS

estimates published in the SRS statistical 
report. We are unable to know if such 
errors are also present in the death rates 
at other ages as the required data is not 
publicly available. 

An equally important aspect relates to 
the accuracy of the life table columns due 
to erroneous input. It calls for a review of 
the existing SRS life tables to make nec-
essary corrections/updates ensuring more 
accurate information. It is equally im-
portant to estimate the correct levels of 
fertility and trends in them. The visible 
effect of such error on  e0

0 would be mini-
mal since we assume no error in the 
rates at other ages (due to lack of data). 
Our preliminary exercise indicates that 
in 2018, e0

0 for India would be higher by 

about half a year. The maximum gain 
would be in the e0

0 for Uttar Pradesh 
(1.5 years).

The extent of error is not the prime 
focus of our analysis. What is most 
important is to ensure that the measure-
ments are technically correct and that 
the published values are internally con-
sistent in a given data source. The seri-
ousness of the matter is unknown, and 
it is hard to spell out which of the two 

numbers is correct. However, we must 
measure fertility levels (CBR, TFR, and so 
on) and mortality (IMR, U5MR, e0

0, and so 
on) as accurately as possible for evi-
dence-based planning. The ORGI must 
take serious note of these anomalies and 
ensure correct estimation of the rates 
given in the annual reports and also rec-
tify the errors in the past reports. 

notes

1  More details can be found at https://censusindia.
gov.in/Vital_Statistics/SRS_Report_2018/SRS_
Statistical_Report_2018.pdf.

2  https://censusindia.gov.in/vital_statistics/Ap-
pendix_SRS_Based_Life_Table.html and htt-
ps://censusindia.gov.in/vital_statistics/SRS_
Statistical_Report.html.

3   https://www.un.org/en/development/desa/
population/publications/mortality/mortpak.asp.
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