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Mother’s Tetanus Immunisation

Is Associated not Only with Lower
Neonatal Mortality but Also with
Lower Early-Childhood Mortality

etanus has long been a major killer of the newborn in India, especially in rural

areas. Althougmmortality rates have fallen considerably in recent years, an

estimated 200,000 newborns still die of tetanus annually (Dastur et al. 1993).
Tetanus is preventable in newborns, however, because immunity can be transmitted
from mother to child through the placenta. Two doses of tetanus toxoid vaccine given
one month apart during pregnancy prevent nearly all tetanus infections in both moth-
ers and their newborn children. The Indian National Immunisation Schedule, follow-
ing guidelines of the World Health Organisation (WHO), recommends that a pregnant
woman receive two doses of tetanus toxoid vaccine at 16 and 20 weeks into pregnancy.
If the mother received two doses less than three years earlier during a previous preg-
nancy, a single booster is adequate.

The Indian Government began a concerted effort in 1975-76 to inoculate all preg-
nant women with the recommended tetanus toxoid vaccine. This effort was integrated
into the Expanded Programme on Immunisation (EPI) in 1978 and then into the Uni-
versal Immunisation Programme in 1986. Nevertheless, the National Family Health
Survey (NFHS), conducted in 1992-93, found that 40% of pregnancies in India were
not covered by maternal tetanus immunisation. In Uttar Pradesh, India’s most popu-
lous state, 56% of pregnancies were not covered.

This issue of th&lFHS Bulletinuses data from the survey to examine how neonatal
(first month) and early-childhood (1-47 months) mortality vary according to mother’s
tetanus immunisatiorControlling for the effects of 13 potentially confounding demo-
graphic and socioeconomic variables, the analysis shows that mother’s tetanus immunisation
is associated not only with reduced neonatal mortality, which is expected, but also with
substantially reduced early-childhood mortality, which is a surprising result.

About the study

The study is based on NFHS data for India as a whole and for Uttar Pradesh. The NFHS
collected information on tetanus immunisation for mothers of all children born during the
four-year period preceding the survey. Analysis of neonatal mortality is based on 55,558
children at the national level and 9,613 children in Uttar Pradesh. Analysis of early-child-
hood mortality is based on 52,802 childnationally and 8,976 children Witar Pradesh.

Norman'Y. Luther
Norman YLuther is a Senior Fellow at the East-West Center’s Program on Population.
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The analytical approach is multivari- These 13 control variables are the devhose mothers are in the middle of the
ate and employs proportional hazard moanographic and socioeconomic factorgseproductive age range, children whose
els. The pincipal predictor variable is most commonly associated with infant andnothers visited a health facility relatively
whether the mother received at least twohild mortality. They are held constant inoften for antenatal care, children whose
doses of tetanus toxoid vaccine during thilie analysis by setting them to their meamothers are literate, children who live in
pregnancy. Control variables are (1) numvalues in the hazard regressions. More dedral households that use a clean cooking
ber of times the mother visited a healtltails on data and methods may be founfdiel, and children who live in households
facility for antenatal care during the pregin Pandey et al. (in preparation). with a high economic level.
nancy, (2) whether the mother received .o After all other variables are controlled,
iron and folic acid tablets during the pregATL unexpected finding early-childhood mortality tends to be
nancy, (3) whether the child was delivere&igures 1 and 2 show, for India as a wholslightly higher among children born more
in a medical institution, (4) the sex of theand for the state of Uttar Pradesh, the aszcently in time (data not siwa). Vari-
child, (5) the year of the child’s birth, (6)sociation between mother’s tetanusbles that have little impact on early-child-
the mother’s age at the time of the child'smmunisation and neonatal and earlyhood mortality include whether the mother
birth, (7) whether the family lives in anchildhood mortality. The estimates deteceived iron and folic acid tablets, place
urban area, (8) whether the mother is lippicted in the figures incorporate control®f delivery, religion and caste/tribe, urban/
erate, (9) the religion and caste/tribe of thior the 13 socioeconomic and demorural residence, whether the mother is
household head, (10) whether the mothgraphic variables listed above. Surprisregularly exposed to radio or television,
is regularly exposed to radio or televisioningly, the negative association betweeand whether the household has any kind
(11) whether the household has accessitomunisation and mortality is stronger forof toilet facility (data not shown).
any kind of toilet facility, (12) whether the early-childhood mortality than for neona- While maternal immunisation against
household uses a clean cooking fuel (né&l mortality, both in India as a whole andetanus would be expected to reduce neo-
wood or dung), and (13) the economiin Uttar Pradesh. Tetanus immunisation inatal mortality, the apparent negative ef-
level of the household measured in termsssociated with a 32% reduction in nedfect on early-childhood mortality requires
of a household-assets index. natal mortality and a 36% reduction inan explanation. It seems likely that teta-

early-childhood mortality at the national

level and a 31% reduction in neonatal
Uttar Pradesh

90— mortality and a 48% reduction in early- gg-

80 childhood mortality in Uttar Pradesh. _ god 88
= Table 1 shows the most significant vari—é Al India
§70” Uttar Pradesh ables associated with early—childhooc% 0T
g 60 All India o mortality. The f|rs'.[ an.d third co.lumnsg 60 66
g ol 5 show t.hat the <.jecl|ne.|n earIy—chlldhooq;> 5o
% mortality associated with tetanus |mmun|~g "
5 4071 42 sation is larger than the effect of any ofé 4071 42
T 30, 36 the other predictor variables except forth% 30
%Cc; o1 difference between very low and very high§ |

household economic lels. Thecoeffi- &
10771 cient of the tetanus-immunisation variable 10|
0 1 is by far the most statistically significant 0 1 1

Not Immunised Not Immunised

immunised immunised

Not Immunised Not Immunised

immunised immunised

(p<.0001) of all the predictor variables.
The other 13 predictor variables mostly

Figure 1. Model estimates of neonatal
(first month) mortality by tetanus
immunisation status of mother,
controlling for 13 demographic and
socioeconomic background variables,
all India and Uttar Pradesh

affect early-childhood mortality in the Figure 2. Model estimates of early-
expected directions, although effects arehildhood (age 1-47 months) mortality
sometimes small and not statistically sigby tetanus immunisation status of mother,
nificant. For India as a whole, early-child-controlling for 13 demographic and

hood mortality is significantly lower socioeconomic background variables,
among children who are male, childrerall India and Uttar Pradesh
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nus immunisation is acting as a proxy foffable 1. Model estimates of early-childhood mortality (probability of dying between
some more important, strongly correlatethe ages of 1 and 48 months), by mother’s tetanus immunisation status and selected
variable that is not included in the analysisiemographic and socioeconomic variables, with and without an additional control for
Perhaps the most likely variable is fullchild immunisation status (CIS), all India and Uttar Pradesh

immunisation of the child. Clearly there are
problems in introducing child immunisation
as a predictor variable because many of tfgedictor variable Without CIS ~ With CIS Without CIS ~ With CIS

All India Uttar Pradesh

chlldr.en who die at ‘tin earl.y age have.n%lother received at least two doses of tetanus toxoid vaccine during pregnancy?
had time to be fully immunised. Yet child No?

: ihadatday 66 62 88 84
immunisation |s. still useful as a control— Yes 4% 45+ 46% 50%
to see whether it removes much of the sur-

- - . Sex of child
prisingly substantial improvement in early-

. . . . Male 47* 48* 64 65
childhood survival associated with mater-

Femalé 58 57 75 74

nal immunisation against tetanus.
As shown in the second and fourth colMother’s age at time of child’s birth

umns of Table 1, the introduction of child 19 59 60* 84* 8r*
immunisation (whether the child is fully 20 52* 52* 7 [
immunised or not) as an additional con- 23 49* 49* 65 65
trol variable reduces the estitad ‘effect’ 30 S0 S0 65* 64*
of maternal tetanus immunisation, as well 3% 54 54 7 70*
as the effects of most of the other impor-40 63 62* 84 84x
tant predictor variables, by 25—-30%. EveNumber of antenatal care visits made by mother

after child immunisation is controlled, 0 58* 56* 75 73
however, maternal tetanus immunisation2 52* 52* 64 65
still has the strongest association with re-4 47% 48* 55 58
duced early-childhood mortality of any 6 42* 45* 47 51
predictor variable. At the national level, jteracy of mother

with child immunisation controlled, esti- |jjiterater 57 56 75 73
mated early-childhood mortality is still | jierate 43* 46+ 5% 57

0, i -
27% lower among children whose mOIhResidence and whether household used clean cooking fuel

ers were immunised against tetanus tharbrban does not Lse

. 54 52 65 67
BT ©
ence is 40%. The effect rem'ains highly Rural, does not use >z > 06 06

Rural, uses 37* 40 79 84

significant (p<.001) in both cases.
In search of other variables for Whidﬁesidence and economic level (measured by a household-assets index)
maternal tetanus immunisation might be YrPan. économic level 0 61 57 & 3
i *
acting as a proxy, the analysis introducedPn: €conomic level 10 4l 42 50 55
i * *
birth order and length of previous birth UTPan. €conomic level 20 28 31 33 42

interval (interval between the birth of the RUra» economic level0 58 57 & 2
1 *
child and the mother’s previous birth) into Rural, economic level 10 ar 50 70 2
Rural, economic level 20 38* 44 66 73

the hazard model as additional variables.

Although both are important predictorReference category
variables of early-childhood mortality a<Underlying hazard regression coefficient is significant at 5% level (p<.05)
controls they reduce neither the magnitud%ote: Within a column,‘ child-m‘ortalit-y rates are estimated from a single hazard r‘egressic‘m so that rates
o L tabulated by one predictor variable incorporate controls for all the 13 other predictor variables (plus CIS
nor the significance of the association be- . . . .
) ] in the second and fourth columns). The underlying hazard models incorporate terms for interaction
tween early-childhood mortality and mampetween ruraliurban residence and each of the following: access to any kind of toilet facility, use of a

ternal tetanus immunisation. clean cooking fuel, and economic level. Variables are controlled by setting them at their mean values.
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The association of maternal tetanumother’s general health-seeking behaviounealth programmes should identify those
immunisation with reduced early-child-Indeed, it appears to be as good or bettetomen who do not receive tetanus
hood mortality also persists throughout than indicator, at least at the national levéimmunisation during pregnancy and clas-
age range. National-level data werand in Uttar Pradesh, as any of the welkify their children as a potentially high-
analysed separately for deaths betweeratcepted indicators such as mother’s eduisk group. Public-health education
and 11 completed months of age ancation or household economic level.  programmes designed to persuade these
deaths between 12 and 47 completed If tetanus immunisation during preg-women to be immunised against tetanus
months. Theassociation with maternalnancy is indeed a good proxy for healthshould make sure that they receive infor-
tetanus immunisation is highly significantseeking behaviour, it could serve as a useiation about other health risks that
for both age groups. In fact, the associatidiul tool for programme evaluation andthreaten infants and children.
is slightly stronger for the older age grouppolicymaking. For example, if maternal It might also be useful for health work-

. . immunisation against tetanus is part of ars and investigators to identify any other
Discussion maternal and child health programmehealth-seeking behaviours that tend to
Maternal tetanus immunization duringhen an evaluation of that programmeharacterise women who are immunised
pregnancy is recognised as almost sureight conveniently use the proportion ofagainst tetanus during pregnancy. Promo-
protection against tetanus in the mothgrregnant women in the area who wergon of such behaviours might then be in-
and the newborn child. Results from thémmunised as an indicator of generatorporated into health education pro-
1992-93 NFHS, however, indicate thaprogramme effectiveness. grammes aimed at women who are not
maternal tetanus immunisation is associ- Where government or private resourcesnmunised.
ated with reduced child mortality not onlyare scarce relative to need, such resources
during the first month of life but also dur-might be concentrated on regions, proReferences
ing a much longer subsequent period. grammes, or population groups that a@astur, F. D., V. P. Awatramani, S. K.

Is there a link? The duration of immu-pear relatively disadvantaged by this cri- Chitre, and J. A. D’'Sa. 1993. A single
nity against tetanus transmitted by motheerion. Of course, programme providers dose vaccine to prevent neonatal teta-
to child through the placenta is thought tshould not knowingly be evaluated solely nus.Journal of the Association of Phy-
be short, and, at any rate, child mortalitpn the basis of their success in tetanus sicians of Indiad1:97-99.
after the first month of life is rarely causedmmunisation or they might be temptedPandey, A., Minja Kim Choe, NormanY.
by tetaws. Thus there is no known or susto place too much emphasis on tetanus Luther, D. Sahu, and J. Chand. In
pected medical explanation for the proimmunisation relative to other services, preparationinfant and Child Mortal-
longed ‘protection’ of children associatednaking the tetanus-immunisation indica- ity in India. NFHS Subject Report.
with mothers’ tetanus immunisation. In-tor invalid. Mumbai: International Institute for
stead, maternal tetanus immunisation may In areas where tetanus immunisation is Population Sciences; and Honolulu:
be viewed simply as a good indicator of generally available, maternal and child East-West Center.
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