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Comparison of Fertility Estimates
from India’s Sample Registration
System and National Family
Health Survey

Abstract. This Subject Report compares fertility trends estimated alternatively from
india’s Sample Registration System (SRS) and the 1992-93 National Family Health
Survey (NFHS). Fertility trends are estimated for the 15-year period of 1978-92. A
goal of the analysis is to explain discrepancies between the two sets of estimates and
fo arrive at an improved assessment of the true trend in fertility.

The results indicate that, since the late 1970s, fertility has fallen faster than indi-
cated by the SRS but more slowly than indicated by the NFHS. For the most recent
five-year period, 1988-92, estimates of the general fertility rate derived from the two
sources coincide, but for earlier years the rate estimated from the NFHS is progres-
sively higher than the rate estimated from the SRS. The analysis suggests three main
reasons for this divergence in earlier years: (1) a higher rate of underregisiration of
births in earlier years in the SRS, (2) backward displacement of births in the NFHS,
and (3) omission of births in the NFHS in the first but not the second or third five-year
periods before the survey.

Because of the displacement and omission of births in the first five years before
the survey, the general fertility rate derived from the NFHS for this period appears to
be too low. Yet it is identical to the general fertility rate estimated from the SRS for the
same period. This suggests that the SRS underregistered births to the same extent
that the NFHS displaced and omitted births occurting during this period. In other words,
the true level of fertility during 1988-92 was probably somewhat higher than indicated
by either the NFHS or the SRS.

The NFHS estimate of the general fertilily rate for the full 15-year period of 1978—
92 is affected very little, if at all, by displacement. But it is affected to some extent by
the omission of births during the most recent five years of the period and therefore is
undoubtedly somewhat too low. Despite this omission, the NFHS estimate of the
general fertility rate for the 15-year period is 10 percent higher than the SRS estimate
for the same period. This difference implies that the SRS underregistered births dur-
ing 1978-92 by at least 10 percent. This level of underregistration is considerably
higher than indicated by evaluation studies conducted by the Office of the Registrar
General, and it suggests that the improvement in birth registration completeness
over time in the SRS has been much greater than previously thought.

The curve of fertility by woman’s age tends to be shifted to the right (that is, to
older ages) in the SRS, relative to the NFHS. This relative shift appears to be caused
mainly by greater misreporting of ages in the SRS than in the NFHS.
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The analysis was also done for individual states. Discrepancies between the
NFHS and the SRS in estimated fertility trends tend to be smaller in states with higher
literacy rates than in other states.
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rtility has certainly been declining in India, but there is some question about

how fast it has been declining. Answering this question is important, because

accurate estimates of the speed of fertility decline are needed for monitoring

the progress of India’s national family planning programme and for formulating India’s
five-year development plans, which require population projections. »

This subject report addresses the question by comparing fertility estimates de-
rived alternatively from India’s Sample Registration System (SRS) and the 1992-93
National Family Health Survey (NFHS). Both sources indicate a fertility decline, but
they differ in their estimates of fertility levels and the speed of fertility decline. Our
analysis attempts to explain how these discrepancies are accounted for by age
misreporting, SRS underregistration of births, and NFHS displacement and omission
of births. The objective is to arrive at an improved assessment of the true trend in
fertility in India during the 15-year period immediately preceding the NFHS. The
basic NFHS reports already include some comparisons of NFHS fertility estimates
with SRS fertility estimates for the three-year period immediately preceding the NFHS.
In addition, Arnold (1993), Bhat (1995), and Swamy (1995) have investigated dis-
crepancies between the two sources. Our conclusions differ somewhat from those of
these earlier studies.

We begin with brief descriptions of data sources and methodology. The own-
children method is our preferred method of fertility estimation, and the general fertil-
ity rate is our preferred measure of fertility, for reasons that we explain. Following a
discussion of comparisons between the SRS and the NFHS in the basic NFHS re-
ports, we compare fertility trends estimated from the two sources. As part of this
comparison, we examine evidence of birth underregistration in the SRS and evidence
of displacement and omission of births in the NFHS. We also compare fertility trends
estimated from the SRS and the NFHS with fertility trends implied by contraceptive
use rates.

DATA

The principal data sources for this analysis are India’s Sample Registration System
and the 1992-93 National Family Health Survey. A third data source is family plan-
ning service statistics compiled by the Ministry of Health and Family Welfare. The
first two of these data sources are described below.

Sample Registration System

In the absence of a complete and reliable civil registration system, the Office of the
Registrar General, India, established the Sample Registration System (SRS) in 1964—
65 on a pilot basis. This was expanded into a full-scale system in 1969-70. Since the
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early 1970s, the SRS has been the authoritative source of fertility estimates for the
country.

The SRS is in essence a demographic sample survey based on a dual-record
system, designed to provide national and state-level estimates of fertility and mortal-
ity on an annual basis. The system, which involves both continuous registration and
a survey every six months to catch missed events, is based on a nationally represen-
tative sample of villages and urban blocks. The SRS sample currently includes 4,149
villages (or segments of villages in the case of large villages) and 2,151 urban blocks,
comprising a population of about 6 million. The dual-record method for estimating
fertility is described in more detail in the section on methods.

National Family Health Survey

India’s National Family Health Survey (NFHS), conducted during 1992-93, is
our second source of information for estimating fertility trends. It is a nationally
representative survey that includes both a household sample, covering everyone
in the sampled households, and an individual sample, covering all ever-married
women age 13-49 within those households. Corresponding to these two samples
are a household questionnaire and an individual questionnaire. The household
sample comprises 88,562 households, and the individual sample comprises 89,777
ever-married women age 13-49 within those households. The survey covers a
range of topics in the areas of fertility, family planning, and maternal and child
health.

The NFHS was designed to provide not only national estimates but also state-
level estimates. In some states the sample was self-weighting, and in others it was
weighted. There are two sets of weights, one set for each state and the other for the
nation. The national weights take into account the state-level weights as well as the
fact that overall sampling fractions vary from state to state. Results reported here are
based on the weighted data.

METHODS

The SRS uses a dual-record method for estimating fertility and mortality. We use two
methods to derive estimates of fertility from the NFHS, the birth-history method and
the own-children method.

Dual-record method

To understand how the dual-record method works, it is useful to consider the follow-
ing basic characteristics of the SRS:
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e Sample units are villages or urban blocks. Each unit has a local part-time

enumerator.

e  When a unit is first included in the system, a baseline survey is conducted.
The baseline survey is a complete census of the sample unit. Staff from the
state or district census directorate conduct it with assistance from the local
part-time enumerator. In principle, the baseline surveys are taken on January
1. In practice, most of the baseline surveys occur in January and February, and
a few take place in March. The household informant is asked to provide the
ages of household members as of January 1, even if the baseline survey is
taken later. Ages in the household register are subsequently updated once a
year on January 1. '

e The local part-time enumerator is responsible for continuously enumerating
births and deaths as they occur in the sample unit. In the case of births, the
recorded age of the mother at childbirth is her age as of the last update on
January 1.

e Every six months an independent survey is taken in the unit for purposes of
recording births and deaths in the previous six months. This survey is
scheduled for January 1 and July 1.

s After the half-yearly survey takes place, events from the two sources (the
continuous register and the half-yearly survey) are matched at state or district
headquarters. Matching is done using information on house number, name of
household head, name of mother (for births), name of deceased (for deaths),
residence status (usual resident present, usual resident absent, in-migrant
present, in-migrant absent, visitor), sex, and month of occurrence. All
unmatched and partially matched events are verified in the field by a third
person or by the supervisor and enumerator together, after which personnel
from the Census Directorate prepare a final list of births and deaths.

s At the time of the half-yearly survey, the supervisor updates the house listing
in the sample unit and the household registers.

e Crude birth rates are calculated by pooling births from the final list of births
for two half-yearly surveys covering January through December and then
dividing this estimated number of births by the estimated midyear population
as obtained from the updated household registers. Crude death rates, age-
specific fertility rates, and age-specific mortality rates are calculated
similarly.

The half-yearly survey mentioned above is conducted in each sample unit by a
full-time supervisor from state or district headquarters, who collects information about
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births and deaths occurring not only to usual residents but also to visitors. However, the
information about visitors is not used in the calculation of fertility and mortality rates.
The supervisor records age in the half-yearly survey, simply transferring updated ages
from the household register to the survey' schedule. When conducting the half-yearly
survey at the start of the year, the supervisor simultaneously updates the household
register, including updating of the ages of household members. Ages are updated in the
household register by incrementing age by one year as of January 1 (RGI 1996; per-
sonal communication from Deputy Registrar General S. K. Sinha).

As the above description of the SRS estimation procedures makes clear, age-spe-
cific fertility rates (ASFRs) in the SRS are tabulated by age at the beginning of the year.
This means that a reported ASFR for a given five-year age group actually pertains to a
five-year age group that is on average six months older. In tabulations of ASFRs in the
SRS reports, the age groups 15-19, 20-24, . . ., 45-49 actually pertain to age groups
15.5-20.4, 20.5-25.4, . . ., 45.5-50.4. We shall return to this point when discussing
discrepancies between the NFHS and the SRS in estimated patterns of fertility by age.

Birth-history method

The birth history method, one of two methods by which we derive fertility estimates
from the NFHS, is straightforward. One simply counts births by age of mother as re-
ported in the birth histories for each year up to the fifteenth year before the survey. One
similarly counts woman-years of exposure to the risk of birth by woman'’s age. One then
divides births (by age of mother) by woman-years of exposure in each age group to
obtain estimates of ASFRs and general fertility rates. To derive total fertility rates (TFRs)
from the ASFRs, one sums the ASFRs in five-year age groups from 15-19 to 45-49 and
multiplies the sum by five. In calculating these various fertility rates, which pertain to
all women, not just ever-married women, it is assumed that never-married women have
had no births. Base calculations are done in months. Rates are converted to a yearly
basis only at the end of the calculations.

Because the NFHS collected birth histories only from ever-married women age
13-49, we cannot calculate a complete set of ASFRs for each of the 15 years before the
survey. For example, the oldest women in the individual sample, who were 49 at the
time of the survey, were only 44 five years earlier. Therefore, one cannot calculate an
ASFR for women age 45-49 for years earlier than five years before the survey. Fifteen
years ago, the oldest woman in the sample was 34 years old. If we want comparable
fertility measures for each of the 15 years before the survey, we cannot make use of
fertility at ages 35 and over. A suitable summary measure of fertility that is comparable
over the entire period is the cumulative fertility rate up to age 35, or CFR(35). This
measure is calculated by adding ASFRs in five-year age groups from 15-19 to 30-34
and multiplying the sum by five.
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Own-children method

The own-children method is a reverse-survival method for estimating ASFRs and
other fertility measures for years prior to a census or household survey. In the present
instance we apply the method to the NFHS household sample. The NFHS household
sample includes women of all ages, which means that it is possible to calculate a full
set of ASFRs out to the age group 45-49 for each of the 15 years before the survey.

In the own-children method, one first matches enumerated children to mothers
within households, on the basis of respondents’ answers to questions about age, sex,
marital status, and relation to head of household. A computer algorithm is used for
the matching. One then reverse-survives the matched (i.e., own) children, classified
by their own age and mother’s age, to estimate numbers of births by age of the mother
in previous years. Similarly, one uses reverse-survival to estimate numbers of women
by age in previous years. After making adjustments for unmatched (i.e., non-own)
children, one calculates ASFRs by dividing the number of reverse-survived births by
the number of reverse-survived women.

Estimates are normally computed for each of the 15 years before the survey.
Estimates are not usually computed further back than 15 years because births must
then be based on children age 15 or more at enumeration, a large proportion of whom
do not reside in the same household as their mother and hence cannot be matched. All
calculations are done initially by single years of age and time. One obtains estimates
for grouped ages or grouped calendar years by appropriately aggregating single-year
numerators (births) and denominators (women) and then dividing the aggregated
numerator by the aggregated denominator. Such aggregation is useful for minimiz-
ing the distorting effects of age misreporting on the fertility estimates (Cho, Retherford,
and Choe 1986).

Reverse-survival requires life tables, which we obtained from publications of
the Registrar General, India (RGI 1986; 1990; 1995). For each state separately and
for the nation as a whole, we used separate life tables for urban areas, rural areas, and
both areas combined. We obtained life tables for the two time periods 1976-80 and
1988-92. In the case of Bihar and West Bengal, life tables for 1976-80 were not
available, so we used life tables for 1981-85.

We considered the life tables for the two periods 197680 and 1988-92 to be
located at the midpoints of these periods, namely 1978 and 1990. We then obtained
life tables for years other than 1978 and 1990 by linearly interpolating or extrapolat-
ing age-specific probabilities of dying from the observed life tables for those two
years. In the end, for each geographic unit considered, we obtained a set of 15 life
tables, one for each year within the 15-year estimation period of 1978-92. We used
these life tables for reverse-surviving women and children when applying the own-
children method.
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It should be noted that the own-children fertility estimates are not affected much
by errors in the mortality estimates used for reverse-survival. One reason is that the
reverse-survival ratios used to back-project children and women are both fairly close
to 1.00. The other reason is that errors in the reverse-survival ratios used to back-
project births based on children in the numerators of ASFRs cancel to some extent
errors in the reverse-survival ratios used to back-project women in the denominators
of ASFRs (Cho, Retherford, and Choe 1986).

The own-children method is our preferred method, because, unlike the birth-
history method, it yields a complete set of ASFRs between ages 15-19 and 45-49 for
each of the 15 years before the NFHS.

CHOOSING AN APPROPRIATE MEASURE OF FERTILITY

As will be seen later, both the SRS and the NFHS are characterized by consider-
able age misreporting, which produces systematic biases in estimates of ASFRs
and summary fertility measures such as the TFR that are calculated from ASFRs.
It is therefore desirable to choose a summary measure of fertility that is less
affected by age misreporting. A suitable measure is the general fertility rate (GFR),
which is calculated as the number of annual births divided by the midyear num-
ber of women between ages 15 and 49. In both the SRS and the NFHS, the total
number of women age 15-49 in the denominator of the GFR is biased by age
misreporting only to the extent that women are moved across the age boundaries
at ages 15 and 50. It is unaffected by age misreporting within the age range of
15-49. Moreover, the number of women transferred across the boundaries at
either end of this range is small compared with the total number of women within
the age range, and this further minimizes the distorting effects of transfers across
the age boundaries.

In the NFHS, but not in the SRS, misreporting of children’s ages affects the
numerator of the GFR. In the SRS, annual births in the numerator are obtained
simply as registered births, which age misreporting does not affect. In the NFHS,
annual births are derived by reverse-surviving children of each single year of
age. If children’s ages are incorrectly reported, the estimates of annual births are
biased, unless there are compensating errors stemming from children errone-
ously moved into an age group being balanced by children erroneously moved
out of that age group.

In sum, age misreporting has little effect on GFRs estimated from the SRS.
GFRs estimated from the NFHS are somewhat affected by the misreporting of
children’s ages but affected very little by the misreporting of women’s ages. One can
reduce the bias from the misreporting of children’s ages by calculating the GFR for
time periods longer than one year, which entails grouping children’s ages.
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EARLIER COMPARISONS OF FERTILITY ESTIMATES
FROM THE %RS AND THE NFHS

It is useful to reexamine comparisons of SRS and NFHS fertility estimates that were
done for the three-year period immediately preceding the survey and reported in the
basic NFHS report for all India (IIPS 1995, 89). That three-year period, which varied
somewhat in timing from state to state because not all states were surveyed at the
same time, coincides approximately with calendar years 1990-92. Accordingly, com-
parisons at the national leve] are made with an average of SRS fertility estimates over
this three-year period.

Table 1, drawn from the NFHS report for all India, shows comparisons of NFHS
and SRS fertility estimates for the three-year period and indicates fairly close agree-
ment between the two sources. The last column shows that the agreement is better for
the GFR and the crude birth rate (CBR) than for the TFR. This difference may occur
in part because the GFR and the CBR are population-weighted averages of ASFRs,
whereas ASFRs are weighted equally in the calculation of the TFR. If errors in esti-
mating ASFRs vary by age, those errors will affect the CBR and the GFR differently
from the way they affect the TFR.

The NFHS report for all India additionally compares the age pattern of fertility
derived from the NFHS and the SRS, as shown in Figure 1 for the three-year period
immediately preceding the survey. The figure shows that ASFRs from the NFHS are
higher than those from the SRS at ages below the peak age of fertility and lower at
ages above the peak age of fertility. In effect, the age curve of fertility is shifted to the
right in the SRS, relative to the NFHS. Presumably the peak of the curve also shifts to
the right, but any shift in the peak is obscured by the grouping of ages into five-year
age groups. The presumed shift in the peak might be revealed by a graph of ASFRs
for single-year age groups, but it is not possible to produce such a graph, because
ASFRs for single-year age groups are not published by the SRS.

Table 1 Total fertility rates, general fertility rates, and crude birth rates from the
NFHS and the SRS, by urban-rural residence: India, 1990-92

NFHS SRS NFHS/SRS
Fertility measure Urban Rural Total Urban Rural Total Urban Rural Total
Total fertility rate 270 367 3.39 271 3.99 3.67 100 092 092
General fertility rate 98 133 123 93 129 121 105 1.03 1.02
Crude birth rate 241 304 287 240 322 29.6 1.00 094 097

Source: lIPS (1995), Table 5.1.

Note: TFRs are expressed as births per woman. GFRs are expressed as births per 1,000 women age 15~49 per
year, and CBRs are expressed as births per 1,000 population per year. The NFHS estimate of the CBR pertains to
the period 1-24 months before interview.
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Figure 1 Age-specific fertility rates from the NFHS and the SRS: India, 1990-92

The NFHS report for all India hypothesizes that the higher NFHS estimate at
ages 15-19 in Figure 1 may be due to the fact that the NFHS estimates are based on
the de facto population (the population actually in the household at the time of the
survey), whereas the SRS estimates are based on the de jure population (defined in
terms of usual place of residence). The NFHS report suggests that because births
often occur away from the mother’s usual place of residence, the SRS may not be
able to obtain complete information about recent births to usual residents who are
temporarily absent. Most, but not all, of the births initially missed in this way would
probably be picked up in the next half-yearly survey. This effect could produce a
downward bias in the SRS estimate of fertility at ages 15-19, when women are more
likely than at older ages to return to their parents’ home for delivery. In the NFHS the
percentage of births that occurred in the home of the mother’s parents during the four
years immediately preceding the survey was 21 percent for women below age 20, 10
percent for women age 20-34, and 2 percent for women age 35 and above (IIPS
1995, 238). Such women typically spend an extended period away from their usual
place of residence. Beyond age 20, however, the percentages are small and probably
do not significantly bias the SRS estimates of fertility. In any case, after ages 2024
the SRS estimates of fertility are higher than the NFHS estimates, not lower.

It is likely that a considerably more important cause of the observed pattern of
discrepancies in Figure 1—one that can explain discrepancies at both younger and
older reproductive ages—is differences between the NFHS and the SRS in the extent
and pattern of age misreporting. Ages tend to be reported as either somewhat too
young in the NFHS, somewhat too old in the SRS, or a mixture of the two. In the first
case, the age curve of fertility from the NFHS would be shifted to the left, so that
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fertility below the peak age of fertility would be too high and fertility above the peak
age of fertility would be too low. In the second case, the age curve of fertility from the
SRS would be shifted to the right, so that fertility below the peak age of fertility
would be too low and fertility above the peak age of fertility would be too high.

Which case is more likely? In the NFHS, the training of field staff lasted for a
minimum of 20 days in each state, and a considerable amount of the training focused
on how to collect accurate age data. Moreover, the NFHS asked questions on age as
well as the month and year of birth, which were extensively probed. Despite the fact
that only 16 percent of ever-married women were able to report both the month and
the year of their birth (which, when missing, were imputed from reported age or
estimated by the interviewer after probing), the training appears to have had the de-
* sired effect. Figure 2, which graphs the single-year age distribution by sex for all
India as derived from the NFHS, shows that in the 15-49 age range, but not outside
this range, heaping on ages ending in 0 and 5 is much less marked for women than for
men. Outside this range the extent of heaping is about the same for both sexes. The
ages of men, unmarried persons, and persons below age 15 or over age 50 were
obtained from the household schedule. The informant in that case was the household
head or, in the absence of the head, any other presumably knowledgeable adult in the
household. The ages of ever-married women between ages 15 and 49, on the other
hand, were obtained from the individual sample, in which the women themselves
reported their ages and the interviewers carefully probed them for accurate responses.
We believe that women are more likely than household heads or other household
informants to have accurate knowledge of their own age. Moreover, women—espe-
cially younger women—are less likely than household heads or other household in-
formants to report themselves as older than they really are.

10

Number of persons (thousands)

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
Age

——Female - - - Male
Source: l1PS (1995)

Figure 2 Number of persons, by age and sex, in the NFHS: India, 1990-92
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The SRS baseline surveys collect information on age in completed years but
not on the month and year of birth, and interviewer training on how to collect accu-
rate age data is less intensive than in the NFHS. Moreover, the SRS typically obtains
information from the household head, who reports for the entire household. It is
therefore likely that age reporting for women in the reproductive ages is less accurate
in the SRS than in the NFHS. We hypothesize that the pattern of discrepancy between
the NFHS-derived age curve of fertility and the SRS-derived age curve of fertility
shown in Figure 1 is due in part to a greater extent of misreporting of women’s ages
in the SRS. This could result from a net upward bias in reported ages of women who
are young but married, and of women who have a higher than average number of
children relative to their true age. For example, in the case of brides, the father-in-law
might report the bride as somewhat older by virtue of her being married, and in some
cases also because she is under the minimum legal age of marriage for women, which
is 18 in India. There may also be some downward bias in reported ages of older single
women and women who have a lower than average number of children relative to
their true age. For example, women who remain unmarried in their early 20s may be
reported as younger than their true age because of the anxiety their parents may feel
over not having already arranged a suitable match for them.

If this age-misreporting hypothesis is valid, proportions currently married at
ages 15-19 and ages 20-24 should be lower in the SRS than in the NFHS. This is
indeed the case. The proportion currently married at 15-19 is 38 percent in the 1992~
93 NFHS, compared with 30 percent in the 1992 SRS. Comparable figures for the
20-24 age group are 80 percent in the NFHS and 75 percent in the SRS (IIPS 1995,
45; RGI 1994, 12). If our hypothesis is valid, mean parity (i.e., the mean number of
children ever born to a woman) at the younger reproductive ages should also be
higher in the NFHS than in the SRS. However, a direct comparison cannot be made in
this case because the SRS does not tabulate mean parity by age. In sum, the available
data on proportions married tend to support the hypothesis that greater age misreporting
in the SRS than in the NFHS accounts for most of the rightward shift of the age curve
of fertility in the SRS, relative to the NFHS. '

As mentioned earlier, in the SRS a baseline survey is conducted when a village
or urban block is first included in the SRS sample. Once a village or urban block is
included in the SRS sample, the ages of children born after the baseline survey should
be accurate. Their year of birth is obviously correctly recorded when they are born,
and subsequently their ages are updated annually. However, there is scope for age
misreporting for persons whose ages were obtained at the time of the baseline survey
and for in-migrants (including brides) who subsequently moved into the sample unit.
The SRS sample of villages and urban blocks was completely replaced with a new
sample of villages and urban blocks during 1982-84. None of the births that occurred
after 1982-84 had reached reproductive age by the time the NFHS was conducted in
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1992-93. Therefore, the ages of women for whom birth rates were calculated after
1982-84 are all subject to age misreporting in the baseline surveys. A similar mecha-
nism operated between 1978 and 1982-84, inasmuch as the SRS sample was ex-
panded by about half during 1978-79. In this regard, it should be noted that when
ages are updated in the half-yearly survey at the start of the year, age-reporting errors
in the baseline survey are preserved. For example, if a woman’s age is exaggerated
by one year in the baseline survey, it will also be exaggerated by one year in every
subsequent calendar year for as long as she remains in the SRS sample.

Further indirect evidence in support of the hypothesis that age misreporting
tends to shift the age curve of fertility to the right in the SRS is provided by graphs
similar to Figure 1 for the states of India. The graphs for individual states, which are
contained in the NFHS state reports but not reproduced here, show a pattern similar
to that for all India in Figure 1: a rightward shift in the SRS curve that tends to be
more marked for states with lower rates of female literacy. In Kerala, the most liter-
ate state, a rightward shift is not observed at all. Inasmuch as literacy is inversely
correlated with age misreporting, the inverse correlation of percentage literate with
rightward. shift supports the hypothesis that age misreporting accounts for most of
this shift.

To examine the state-level pattern, we grouped 16 major states into three groups:
those with low literacy (below 40 percent literate among females age 6+), medium
literacy (40-55 percent), and high literacy (above 55 percent). Low-literacy states
(by ascending level of literacy) are Rajasthan, Bihar, Uttar Pradesh, Madhya Pradesh,
and Andhra Pradesh. Medium-literacy states are Orissa, Haryana, Karnataka, Assam,
Gujarat, and Punjab. High-literacy states are West Bengal, Maharashtra, Tamil Nadu,
Himachal Pradesh, and Kerala. All the low-literacy states show a large shift, and
three out of five high-literacy states (Tamil Nadu, Himachal Pradesh, and Kerala)
show a small shift or no shift. The pattern in the middle group is variable. These state
comparisons also reveal that the association between literacy and the extent of right-
ward shift is stronger at ages above the peak age of fertility than at ages below the
peak, suggesting that age misreporting is a more predominant source of distortion at
ages above the peak than below the peak. This is consistent with our earlier observa-
tion that fertility at ages 15-19 may be distorted not only by age misreporting but
also (in the SRS) by unreported births to women who gave birth in their parental
village.

Earlier we noted that, in the SRS published reports, age groups 15-19, 20-24,
.+ » 45-49 actually pertain to age groups 15.5-20.4, 20.5-25 4, . . ., 45.5-50.4. Fertil-
ity in the age group 15-19 is lower than fertility in the age group 15.5-20.4, and the
differential goes the other way at ages above the peak age of fertility. Thus the six-
month offset tends to bias the SRS estimates of ASFRs in the direction of being too
high at ages below the peak age of fertility and too low at ages above the peak age of
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fertility. This pattern is the reverse of what we observe in the comparison of SRS
estimates of ASFRs with parallel estimates from the NFHS. Thus the six-month off-
set cannot explain the pattern of discrepancies shown in Figure 1. Evidently the bias
caused by the six-month offset is more than compensated by the other sources of bias
(mainly age misreporting) that act in the opposite direction. This evidence on how
age misreporting distorts the age curve of fertility justifies our choice of the general
fertility rate as our preferred measure of fertility.

COMPARING BIRTH-HISTORY ESTIMATES WITH OWN-CHILDREN
ESTIMATES OF FERTILITY TRENDS

Next we compare fertility trends estimated by the birth-history method with fertility
trends estimated by the own-children method in order to validate the use of the own-
children method. If the two methods give similar results, we shall consider that the
own-children method may be used in place of the birth-history method. As discussed
earlier, estimating a 15-year trend restricts the birth-history estimates of fertility to
ages below 35, so that the GFR cannot be used for this comparison. We therefore use
the cumulative fertility rate up to age 35, CFR(35), for this purpose.

Figures 3-5 show birth-history and own-children estimates of the trend in
CFR(35) for all India and for urban and rural areas. They also show SRS estimates of
CFR(35). Several features are immediately evident from the graphs. The SRS trend
is smooth, whereas the birth-history and own-children trends show systematic fluc-
tuations. The fluctuations in the birth-history and own-children trends are similar,
but those in the own-children trends are somewhat greater. This greater exaggeration
occurs because interviewers in the NFHS were not required to probe extensively for
age in the initial household interview. In addition, they were instructed not to correct
ages in the household questionnaire on the basis of probed information obtained in
the individual questionnaire unless a woman’s reported age in the individual inter-
view was outside the eligible age range of 13-49. Ages of children from the house-
hold questionnaire therefore do not necessarily agree with ages of children implied
by birth dates in the birth histories obtained from the individual questionnaire. Con-
sequently, ages of children in the NFHS suffer from misreporting to a greater extent
in the household data used to obtain the own-children estimates than in the individual
data used to obtain the birth-history estimates. (As we discussed earlier, ages of ever-
married women age 13—49 are identical in the household data and the individual data
used in our analysis. An additional age variable was created in the household data set,
which is the same as the original age variable in the household data set except that ages of
ever-married women age 13-49 are replaced with corresponding ages collected for these
women in the individual questionnaire. We have used this additional age variable in place
of the original age variable obtained from the household questionnaire.)
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Figure 3 Cumulative fertility rates, CFR(35), from the NFHS (birth-history and own-

children estimates) and the SRS: India, 1978-92

The own-children estimates of CFR(35) tend to exceed slightly the birth-his-
tory estimates of CFR(35) during the earlier half of the estimation period. On the

whole, however, there is quite close agreement between the birth-history and own-
children trends in CFR(33), in both urban and rural areas.
The fluctuations in the trends derived from birth histories and those derived

from the own-children-method reflect patterns of misreporting of children’s ages in
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79 80 81 82 83 84 85 8 87 88 89 90 9f 92 93
Year
—a— SRS —s— Birth History - ©- Own Children

Figure 4 Cumulative fertility rates, CFR(35), from the NFHS (birth-history and own-

children estimates) and the SRS: Urban areas, 1978-92
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Figure 5 Cumulative fertility rates, CFR(35), from the NFHS (birth-history and own-
children estimates) and the SRS: Rural areas, 1978-92

the NFHS. Births in the first year before the survey, whether obtained from the birth
histories or by reverse-survival of children, are based on children age O (i.e., under
age 1) at the time of the survey. Similarly, births in the second year before the survey
are based on children age 1 at the time of the survey, and so on. The upward jump in
the sixth year before the survey may be due to a tendency of NFHS interviewers to
shift some children under five years of age to age 5 or older in order to avoid having
to ask a large block of questions pertaining only to children born since January 1 of
the fourth full calendar year before the start of the survey in any given state. It is also
possible that interviewers sometimes omitted children under age 5 and the births
corresponding to them in the birth histories in order to avoid having to ask this same
block of questions. Some of the upward jump in the sixth year before the survey may
also be due to heaping on age 5.

The peaks in the birth-history-derived trends and own-children-derived trends
in the 9%, 11" and 13" years before the survey reflect heaping of children’s ages
respectively on 8, 10, and 12 at the time of survey. This pattern of heaping is found in
many developing countries, including other countries of South Asia (Cho, Retherford,
and Choe 1986; Retherford and Alam 1985). The effects of heaping are slightly more
evident in the own-children estimates than in the birth-history estimates because, as
already mentioned, the children’s ages on which the own-children estimates are based
are taken from the household schedule, whereas the children’s ages implicit in the
birth histories were obtained by a more involved process of dating birth events
that has no parallel in the household sample. In the individual sample, a mother
reported a child’s month and year of birth, whereas in the household sample the
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household head or another household informant reported a child’s age only in
completed years.

Graphs similar to Figures 3-5 for age-specific fertility rates (not shown) indi-
cate that the ASFRs primarily responsible for raising the CFR(35) based on the NFHS
above the CFR(35) based on the SRS are those at 15-19 and, to a lesser extent, at
20-24. In the above analysis, the close agreement between the birth-history esti-
mates and the own-children estimates of CFR(35) validates our use of the own-
children method for generating trends in the GFR from the NFHS. These we present
in the next section.

COMPARING TRENDS IN SRS AND NFHS ESTIMATES
OF THE GENERAL FERTILITY RATE

Earlier we mentioned that the problem of misreported children’s ages can be reduced
by calculating fertility estimates for periods longer than one year, which entails group-
ing children’s ages. This problem can be minimized further by calculating a single
general fertility rate for the entire 15-year estimation period from 1978 to 1992 (1977
to 1991 for some states and 1979 to 1993 for one state). This we do by calculating,
first, the total number of births over the 15-year time period and, second, the number
of person-years of exposure of women age 1549 over this same period, and then
dividing the number of births by the person-years of exposure to obtain an estimate
of the GFR for the entire 15-year period. Births in this aggregated GFR are derived
from children age 0—-14. The number of net transfers across the boundary at age 15 is
probably quite small in percentage terms, inasmuch as there is almost no heaping on
age 15, as shown earlier in Figure 2. Thus the estimated number of births in the
numerator of this aggregated GFR, and hence the estimate of the GFR itself, should
be quite accurate, except for births corresponding to children who are missed or in-
tentionally omitted by interviewers to lighten their workload.

In the case of the SRS, we were not able to aggregate numerators and de-
nominators separately over the 15-year period, because the SRS does not pub-
lish estimates of the numerators and denominators separately—only the rates.
Therefore, for the SRS we simply calculated a 15-year average of GFRs for single
calendar years.

Table 2 shows estimates of the GFR derived alternatively from the SRS and the
NFHS, by urban-rural residence, for the 15-year period 1978-92 as a whole and also
for three component five-year periods, 1978-82, 198387, and 1988-92. For all In-
dia, the SRS estimate of the GFR for the entire 15—year estimation period is 134 and
the NFHS (own-children) estimate is 148. The NFHS/SRS ratio of GFRs is 1.10.
Thus the NFHS estimate is 10 percent higher than the SRS estimate. How shall we
interpret this?
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Table 2 Estimates of the general fertility rate (GFR) from the NFHS and the SRS, by
‘ urban-rural residence: India, 1978--92

NFHS SRS NFHS/SRS
Time period Urban Rural Total Urban Rural Total Urban Rural Total
1978-92 122 158 148 107 143 134 114 1.11 1.10
197882 143 174 167 11 147 140 128 1.18 119
1983-87 128 171 159 113 148 140 114 116 1.14
1988-92 101 134 124 96 133 124 1.05 1.01 1.00

Note: GFRs are expressed as births per 1,000 women age 15-49 per year.

EVIDENCE OF BIRTH UNDERREGISTRATION IN THE SRS

We can think of no reason why the NFHS estimate of the GFR for 1978-92 in Table
2 should be biased upward. On the contrary, the NFHS estimate may be too low
because of omission of births during the first five years before the survey. The SRS
estimate may also be too low because of underregistration of births. The results there-
fore suggest that, for the period 1978-92 as a whole, SRS births are underregistered
by at least 10 percent. This minimal figure of 10 percent appears robust, given the
negligible effects of age misreporting on the underlying calculations.

If the discrepancies in GFR between the SRS and the NFHS stem from greater
underregistration of births in the SRS than undercoverage of births in the NFHS, we
would expect the magnitude of the discrepancy to be greater in earlier years, when
the SRS did not cover events as completely as it does today. Table 2 shows that this is
indeed the case. The NFHS/SRS ratio of GFRs is 1.19 for 1978-82, 1.14 for 1983~
87, and 1.00 for 1988-92. The value of 1.00 for 1988-92 indicates that in this most
recent period, the registration of births in the SRS is as complete as birth coverage in
the NFHS. However, the precipitous drop from 1.14 to 1.00 between 1983-87 and
1988-92 seems too large to be caused by more complete birth registration in the SRS
alone. It suggests that omission of births in the NFHS during the five years before the
survey and displacement of births in the NFHS from the first five years to earlier
periods may also have played a role. This possibility is consistent with evidence
discussed earlier that there was some intentional omission and displacement of births
in the first five years before the NFHS on the part of some NFHS interviewers. We
shall discuss omission and displacement of births in the NFHS in more detail later.

Several previous studies that evaluated the completeness of registration in the
SRS also indicate that birth registration in the SRS has improved over time. All of
these studies were based on special surveys conducted by the Office of the Registrar
General in a subsample of SRS sample units. One such study, based on the 1972
Fertility Survey conducted in a 25 percent subsample of the SRS for 1971-72, con-
cluded that the SRS underregistered births in 1972 by about 8 percent (Mishra 1988;
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see also RGI 1976; 1983). Two subsequent inquiries concluded that the SRS
underregistered births by 3.2 percent in 1980-81 and by 1.8 percent in 1985 (RGI
1984; 1988). Taken together, these studies also indicate that completeness of birth
registration in the SRS has been improving, although not as much as our own analy-
sis indicates.

If underregistration in the SRS was a problem in earlier years, we would expect
the problem to be somewhat worse in urban areas than in rural areas, because of well-
known difficulties of completely enumerating persons and events in urban areas.
Table 2 confirms this expectation. The urban-rural differences are not large, how-
ever, perhaps because the registration difficulties posed by the population’s greater
anonymity in urban areas tend to be offset by higher levels of education and a greater
need for a birth certificate (e.g., for entering school). For the entire estimation period
1978-92, urban births appear to be underregistered by 14 percent and rural births by
11 percent, relative to the NFHS. (It may seem odd that 14 percent and 11 percent do
not bracket the overall figure of 10 percent for urban and rural combined, but this can
happen computationally.) The picture is similar but not entirely consistent when we
look at component five-year time periods. The urban ratio exceeds the rural ratio for
the first and third periods, but not for the second period.

The Registrar General, India, has recently reported sex ratios at birth in the SRS
for the period 1981-90 as a whole (RGI 1997). For all India the reported sex ratio at
birth is 110. Among 15 major states, the sex ratio at birth is 105 in Andhra Pradesh
and Tamil Nadu; 106 in Assam, Orissa, Kerala, and West Bengal; 107 in Karnataka,
108 in Madhya Pradesh; 109 in Maharashtra; and 110 or higher in Bihar, Gujarat,
Haryana, Punjab, Rajasthan, and Uttar Pradesh. Sex ratios are highest in the northern
states: 112 in Bihar and Uttar Pradesh, 113 in Punjab, 114 in Rajasthan, and 115 in
Haryana. The high sex ratios in these northern states indicate substantial
underregistration of female births in the SRS during the period 1981-90. If birth
registration in the SRS were becoming more complete over time, one would expect
the SRS estimates of the sex ratio at birth to be moving in the direction of 105.
However, it is not possible to ascertain whether this has been happening because the
SRS has not published annual estimates of the sex ratio at birth. The high sex ratio at
birth in the SRS for the period 1981-90 constitutes additional evidence of substantial
underregistration of births in the SRS in the past.

EVIDENCE OF DISPLACEMENT AND OMISSION OF BIRTHS
IN THE NFHS

At several points in earlier sections we noted an apparent deficit of births in the first
five years before the NFHS. This deficit could be due to displacement of births from
the first to the second five years before the survey, or to omission of births during the
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first five years before the survey. Some interviewers were undoubtedly motivated to
displace or omit births in order to avoid having to ask a large block of questions about
children under a cutoff age (approximately age 5).

If interviewers consciously displace births from time to time to avoid having to
ask a block of questions, an obvious way to do it would be to report a child of age 4
as age 5, and to do this on both the household interview and the individual interview
to be consistent and thus avoid detection. The result would be a noticeable deficit of
children at age 4 and a noticeable surplus at age 5. It would show up in the age
distribution as a downward spike in the fifth year before the survey and an upward
spike in the sixth year before survey. This is indeed indicated by Figure 2. The two-
spike pattern is still present but less noticeable in the NFHS-derived CFR(35) and
GFR trends in Figures 3 and 6. Overall, these results suggest that some intentional
displacement occurred. As mentioned earlier, however, some of the surplus at age 5
may be due instead to a simple digit preference for age 5 on the part of respondents.

There may also be some unintended displacement. Children about to reach a
birthday in one or two months may tend to be rounded up to the next age in com-
pleted years, especially by persons who do not recall the exact birth dates and ages of
their children. For example, children whose true ages are 2 years and 11 months
might be reported as age 3 in a substantial percentage of cases. If this kind of upward
rounding of ages occurred, there would be displacement of births from the first five
years into the second five years before the survey, but without downward and upward
spikes in the fifth and sixth years before the survey.
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Figure 6 General fertility rates from the NFHS and the SRS: india, 1978-92
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It is also likely that another kind of unintentional displacement, resulting from
heaping on age 10 but not on age 15 (as seen in Figure 2), has tended to inflate
fertility estimates in the third five years before the survey. In effect, this pattern of
age heaping shifts births from the second five years before the survey to the third five
years before the survey, but not from the third five years before the survey to the
fourth five years before the survey. The result is a bunching of births in the third five
years before the survey.

In Table 2, moving backward over time, the NFHS/SRS ratios of GFRs increase
from 1.00 to 1.14 to 1.19 over three five-year periods before the survey. The value of
1.14 for the second period seems too large to be explained by only displacement of
births, inasmuch as the displacement from the first five years to the second five years
is balanced to some extent by the displacement from the second five years to the third
five years. This is additional evidence that some interviewers omitted a birth from
time to time in the first five years before the survey to lighten their workload. The
ratio of 1.00 for the first five years before the survey indicates that the combined
effects of displacement and omission in the NFHS are balanced by an equal extent of
underregistration of births in the SRS during the same period.

In the NFHS there appears to be little omission of births by respondents (as
opposed to interviewers). This is indicated by an examination of the trend in the
estimated sex ratio at birth during the 20 years preceding the survey. If respondents
were omitting births, female births would be more likely to be omitted than male
births, given the high degree of preference for sons in India, and the distortion would
become worse further back in time. But in the NFHS the sex ratio at birth is virtually
constant over this 20-year period. It becomes heavily male only when one goes back
more than 20 years. In the absence of large-scale sex-selective abortion, the sex ratio
at birth is biologically determined and should be in the range of 105 to 107 male
births per 100 female births. In the NFHS the sex ratio at birth is 106.3 males per 100
females in 1987-91, 106.3 in 1982-86, 106.6 in 1977-81, 106.6 in 1972-76, and
112.0 in 1971 or earlier (IIPS 1995, 325). These results indicate that, if significant
numbers of births were missed in the NFHS during the 20 years before the survey, it
is not because respondents did not report them. It is because interviewers who wanted
to lighten their workload intentionally omitted some births during the first five years
before the survey. The results indicate that such intentional omissions, to the extent
that they occurred, were random with regard to sex. That is, an interviewer was no
more likely to omit a female birth intentionally than a male birth.

FERTILITY TRENDS IMPLIED BY CONTRACEPTIVE USE RATES

The trend in fertility can also be estimated from a third source of information,
contraceptive use rates from family planning service statistics. The Ministry of
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Health and Family Welfare provides information on couple protection rates (CPRs)
among currently married women age 15-49. (See MOHFW 1994 for a discus-
sion of the births-averted methodology that is used to estimate these rates.) In
India as a whole, the CPR increased from 23 percent in 1978 to 44 percent in
1992. |

The annual series of CPRs can be used to predict total fertility rates using a
statistical model based on data from more than 90 countries around the world (Ross
and Frankenberg 1993). We use the TFR here because a similar model is not avail-
able for the GFR. The model is

TFR =7.2931 - 0.0700 CPR (D

Despite the fact that other variables known to affect fertility are not included on
the right side of this equation, this “international regression line” fits the data re-
markably well: R*=0.88, indicating that the regression line explains 88 percent of
the variation in the TFR.

In the original formulation of this model, the acronym CPR denotes the contra-
ceptive prevalence rate, which is the proportion of currently married women age 15—
49 who are using contraception. This is not quite the same as the couple protection
rate, which is calculated in a different way. However, in the present analysis we treat
these two measures as equivalent and use the acronym to denote the couple protec-
tion rate.

Figure 7 compares the trend in TFRs predicted from CPRs with the trends in
TFRs estimated from the SRS and the NFHS. The NFHS estimates of the TFR, which
are derived by the own-children method, are three-year moving averages of single-
year estimates. The moving averages smooth to some extent irregularities in the single-
year estimates stemming from the misreporting of children’s ages and thereby clarify
the analysis.

The TFRs estimated from the SRS and the NFHS converge over time much
like the GFRs shown in Figure 6. The TFRs predicted from CPRs decline more
steeply than the TFRs estimated from the SRS but not as steeply as those esti-
mated from the NFHS. This finding constitutes additional indirect evidence that
registration of births in the SRS has improved in recent years, and that the NFHS
omitted some recent births and displaced some to previous years.

The TFRs predicted from CPRs are higher than those estimated from either the
SRS or the NFHS. Contraceptive users in India rely more heavily on sterilization
than do users in other countries (Jain 1996). This implies that a given level of contra-
ceptive use results in lower fertility in India than elsewhere, as sterilization is more
effective than other methods. Thus in India the fertility rates predicted from CPRs are
probably too high.



25

National Family Health Survey Subject Reports, No. 4

6.0

50

40

30

TFR

20 -

10

0.0 1 1 . L L —1 \ T T L 1 — L 1 —

78 79 80 81 82 83 B4 85 86 87 88 89 90 91 92 93
Time period

——SRS — — Estimated from CPR - - - NFHS

Note: CPR denotes the couple protection rate among currently married women age 1549, as calculated by the
Ministry of Health and Family Welfare from family planning service statistics.

Figure 7 Total fertility rates estimated by alternative methods: India, 1978-92

In Figure 7 the difference between the TFR predicted from the international
regression line of TFR on CPR and the SRS-derived TFR decreases markedly
over time, from about 1.2 children per woman in 1978 to about 0.6 children per
woman in 1992. (The slight divergence after 1990 may be due to a change in
methodology used by the Ministry of Health and Family Welfare to estimate the
CPR.) Part of the decrease is probably due to increases over time in the use of
temporary methods, which are less effective than sterilization. However, at the
time of the 1992-93 NFHS, sterilization still accounted for 76 percent of all
contraceptive use in India, compared with only 14 percent for modern temporary
methods (Ramesh, Gulati, and Retherford 1996).

It therefore seems unlikely that increased use of temporary methods can
account for much of the convergence of the two curves. Probably the main rea-
son for the convergence is that birth-registration completeness in the SRS im-
proved over time, thereby tending to increase the SRS estimate of the TFR. This
conclusion is consistent with evidence we presented in earlier sections that also
indicates that the SRS underestimates the speed of fertility decline because of
increasingly complete registration of births.

In addition to the international regression line specified by equation (1), two
other international regression lines of TFR on CPR are available—from Mauldin and
Ross (1991) and from Westoff (1990). They yield TFR trends that are virtually iden-
tical to the trend derived from equation (1) and shown in Figure 7. Results from these
other two lines are not shown.
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NFHS/SRS COMPARISONS OF TRENDS IN THE GENERAL FERTILITY
RATE FOR STATES

Figures 8-23 show trends in the GFR for 16 major states, estimated alternatively
from the NFHS by the own-children method and from the SRS. The figures are supple-
mented by Table 3, which shows NFHS/SRS ratios of GFRs for three five-year peri-
ods for the same states. Haryana, Maharashtra, Orissa, Uttar Pradesh, and West Ben-
gal show a pattern of discrepancy between the NFHS- and SRS-derived estimates
that resembles (roughly) the pattern for all India in Figure 6. In Madhya Pradesh,
Punjab, and Rajasthan the NFHS-derived estimates are lower than the SRS-derived
estimates during the first five years before the NFHS and higher during the preceding
10 years. In Assam and Karnataka the NFHS-derived estimates tend to be higher than
the SRS-derived estimates throughout the entire estimation period, but the magni-
tude of the difference is much greater for Assam than for Karnataka. Assam and
Karnataka are also the states for which the 1980-81 SRS evaluation study observed
the highest levels of underregistered births—9 percent and 11 percent, respectively
(RGI 1984). The remaining states show still other patterns. )
The upward jump in the NFHS-derived GFR curve between the fifth and sixth
years before the survey is particularly pronounced in Bihar, Orissa, and Rajasthan.
The jump is also quite substantial in Assamn, Gujarat, Madhya Pradesh, Punjab, and
West Bengal. These results suggest that displacement and omission of births in the
NFHS occurred more frequently in those states than in other states. Himachal Pradesh,
Karnataka, Kerala, Maharashtra, Tamil Nadu, and Uttar Pradesh do not show an ap-
preciable jump. With the exception of Uttar Pradesh, all states in this latter group
have relatively high literacy rates and tend to be generally more advanced than the
other states. The GFR curves from the NFHS and the SRS coincide quite closely for
Himachal Pradesh, Kerala, and Tamil Nadu.
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Figure 8 General fertility rates from the NFHS and the SRS: Andhra Pradesh, 1978-92
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Figure 9 General fertility rates from the NFHS and the SRS: Assam, 1978-92
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Figure 10 General fertility rates from the NFHS and the SRS: Bihar, 1978-92
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Figure 11 General fertility rates from the NFHS and the SRS: Gujarat, 1978~92
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Figure 12 General fertility rates from the NFHS and the SRS: Haryana, 1978-92
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lfigure 13 General fertility rates from the NFHS and the SRS: Himachal Pradesh,
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Figure 14 General fertility rates from the NFHS and the SRS: Karnataka, 1978-92
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Figure 15 General fertility rates from the NFHS and the SRS: Kerala, 1978-92
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Figure 16 General fertility rates from the NFHS and the SRS: Madhya Pradesh,
1978-92
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Figure 17 General fertility rates from the NFHS and the SRS: Maharashtra, 197892
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Figure 18 General fertility rates from the NFHS and the SRS: Orissa, 1978~92
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Figure 19 General fertility rates from the NFHS and the SRS: Punjab, 1978-92
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Figure 20 General fertility rates from the NFHS and the SRS: Rajasthan, 1978-92
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Figure 21 General fertility rates from the NFHS and the SRS: Tamil Nadu, 1978-92
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General fertility rates from the NFHS and the SRS: Uttar Pradesh, 1978-92
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Figure 23 General fertility rates from the NFHS and the SRS: West Bengal, 1978-92
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Table 3 NFHS/SRS ratios of estimates of the general fertility rate, by state: 1978-92

All india and states 1978-82  1983-87  1988-92 1978-92
India 1.19 1.14 1.00 1.10
» Andhra Pradesh 1.08 1.11 0.97 1.04
Assam 1.46 145 1.15 1.34
Bihar 1.13 1.12 0.96 1.07
Gujarat 1.05 1.04 0.92 . 0.99
Haryana 1.17 1.07 1.04 1.08
Himachal Pradesh 1.13 1.01 0.97 1.02
Karnataka 1.31 1.19 1.09 1.18
Kerala 1.18 1.03 1.06 1.08
Madhya Pradesh 1.15 112 0.91 1.05
Maharashtra ’ 1.25 1.1 1.03 1.12
Orissa 1.15 1.18 0.92 1.07
Punjab 1.25 1.16 0.90 1.09
Rajasthan 1.17 1.09 0.88 1.04
Tamil Nadu 1.12 1.12 1.08 1.10
Uttar Pradesh 117 1.11 1.01 1.08
West Bengal 1.12 1.12 1.00 1.10

Peaks in the NFHS-derived GFR curve in years corresponding to ages 8, 10,
and 12 are especially sharp in Assam, Bihar, Madhya Pradesh, Orissa, Rajasthan, and
Uttar Pradesh. Greater age heaping in these states is not surprising, given their rela-
tively low rates of literacy.

Overall, there is considerable variation among the states. Evidently the various
problems with the data, both from the NFHS and the SRS, vary in intensity from state
to state. It should also be noted that, at the state level, the NFHS estimates of fertility
for years before the survey may be biased slightly by selective migration in and out
of states. This problem does not arise at the national level, however, because interna-
tional migration is negligible in comparison with India’s total population.

WHAT DO THE COMPARISONS TELL US?

Taken together, the various pieces of evidence indicate three main reasons why the
fertility estimates from the NFHS are progressively higher than those from the SRS
as one moves backward in time over the period 1978-92. They are: first, a higher rate
of underregistration of births in earlier years of the SRS; second, backward displace-
ment of births in the NFHS; and, third, omission of births in the NFHS in the first, but
not in the second or third, five-year period before the survey.

If these explanations are correct, the fertility decline estimated from the NFHS
is too steep, and the fertility decline estimated from the SRS is not steep enough. The
fertility trend predicted by the trend in contraceptive use provides further evidence
that the speed of fertility decline is underestimated by the SRS but overestimated by
the NFHS.
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The general fertility rate estimated from the NFHS for 1988-92 appears to be
too low, yet it is identical to the GFR estimated from the SRS for the same period.
This result suggests that the SRS underregistered births during that period to the
same extent that the NFHS displaced and omitted births. The true level of fertility
during 1988-92 was probably somewhat higher than indicated by either the SRS or
the NFHS.

The NFHS estimated the general fertility rate for the period 1978-92 at 148
births per 1,000 women age 15-49. We estimated the number of births used to calcu-
late this rate by reverse-surviving children age 0—14 at the time of the survey back to
births. We found no heaping of children’s ages on age 15, which suggests that few
births were shifted from those 15 years back to an earlier period. This result means
that the general fertility rate estimated for the full 15-year period should be affected
little, if at all, by displacement of births. The rate is undoubtedly somewhat too low,
however, because of the omission of births during the most recent five-year period.

Nevertheless, the NFHS estimate of the general fertility rate for the full 15-year
period is 10 percent higher than the SRS estimate. This suggests that the SRS
underregistered births during that period by at least 10 percent. This level of
underregistration is considerably higher than indicated by earlier evaluation studies
conducted by the Office of the Registrar General. This finding, together with the
finding that the NFHS/SRS ratio of GFRs converges to unity in the most recent five-
year period, suggests that birth-registration completeness in the SRS has improved
much more sharply over time than previously thought.

The comparisons also indicate that the curve of fertility by woman’s age tends
to be shifted to the right—that is, to older ages—in the SRS, relative to the NFHS.
The main cause of this relative shift appears to be greater misreporting of ages in the
SRS than in the NFHS.

Our analysis also examined individual states. Discrepancies between the NFHS
and the SRS in estimated fertility trends tend to be smaller in states with higher
literacy rates, reflecting better data quality in those states.
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