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Neonatal tetanus in the world today*

J. P. STANFIELD' & A. GALAZKA2

Neonatal tetanus is an important cause of avoidable morbidity and mortality. In the
past this disease was overlooked by the health services of many developing countries, but
recently the extent and magnitude ofneonatal tetanus has become clearer andshown that it
is a very serious health problem in the developing countries. The results of community-
based surveys show that neonatal tetanus mortality rates range from less than 5 to more
than 60 per 1000 live births; these deaths represent between 23% and 72%o of all neonatal
deaths. The results sofar suggest that this disease claims the lives ofover halfa million new-
born children every year. Allforms oftetanus, and especially neonatal tetanus, remain sub-
stantially under-reported in many countries, and routine reporting systems identify only
about 2-5% of the estimated number of tetanus cases (based on the results ofcommunity
surveys). More reliable and accurate estimates of the incidence and mortalityfrom tetanus
are therefore required.

The elimination of neonatal tetanus is an essential and attainable goal. It may be
achieved by combining two approaches: (1) increasing the immunization coverage of
women of child-bearing age, and especially pregnant women, with tetanus toxoid, and (2)
improving maternity care, with particular emphasis on increasing the proportions of
deliveries that are attended by trained persons.

Neonatal tetanus mortality should serve as an index of the quality and the extent of
utilization ofthe maternal health services, ofthe impact ofimmunization programmes, and
of the progress being made in achieving the WHO goal of "Health for All by the Year
2000".

The elimination ofneonatal tetanus callsfor afull commitment by governments and by
other bodies, public andprivate, with a responsibility for the care of women and children.
The occurrence ofeven a single case of neonatal tetanus is witness to failures in the health
system, forprevention is possible through the actions oftrained health staffin contact with
the mother.

INTRODUCTION

Clostridium tetani is an organism that occurs in the
soil, in the gut of many animals and man, and in
certain warm, moist situations where oxygen is
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absent. When it settles and proliferates deep in dead
and defenceless tissues, it is responsible for one of the
most lethal infections known to man. Though largely
now a disease of the warm, moist climates of develop-
ing countries, there are still foci of tetanus in the
developed world.
Almost within living memory the population of the

remote island of St Kilda, off the Atlantic coast of
Scotland, was progressively decimated by a plague
which the islanders called "the disease of eight days"
(75). It was so called because it struck down up to four
out of every five infants during the second week of
life. Death was almost inevitable. Burial so soon after
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birth became part of the way of life for the islanders.
It was all the more dreaded because of its much
greater frequency among the male infants in whom
the future of the island's livelihood lay. The island's
ecclesiastics said the disease was the way in which the
divine hand of Providence kept the population within
manageable limits. The "kneewomen", as the tradi-
tional midwives were called, used to apply a mixture
of seabird oil and dung on the severed umbilical cord.
They believed that "if it is God's will that babies
should die, nothing you can do will save them". A
Church of Scotland minister, however, became con-
vinced that the root of the plague lay in those first few
minutes with the kneewoman, not in her traditional
practices but in the ingredients of the fatal mixture.
He took a course of midwifery in Glasgow and finally
persuaded his people to use the antiseptic hygiene he
brought back with him. The last infant died of
neonatal tetanus amid wailing and weeping on 18
August 1891. The scourge had been eradicated too
late to repopulate the island with the children of a
future generation, and in 1930 the last of the old folk
were evacuated to the mainland. Even two or three
decades ago, tetanus still continued to be of particular
medical concern in many countries of Europe and in
the USA, and a significant proportion of these cases
occurred in newborn infants (3, 19, 41, 46, 49).

Neonatal tetanus continues to take its toll of
families in many parts of the world, accounting for
over 50% of the neonatal mortality and a mortality
rate of greater than 50 per 1000 live births in some
areas. As the means for its complete prevention are
available, why does it not appear to command the
attention of the health services?

THE "PECULIAR QUIETNESS" OF TETANUS

Bytchenko in 1966 contributed a key paper on the
epidemiology of tetanus in which he reviewed its
worldwide incidence and distribution (13). He
emphasized its status as one of the most under-
reported communicable diseases and drew attention
to what three Japanese authors had called the
"peculiar quietness" of tetanus epidemics (77).
Tetanus does not appear in many of the lists of the
"top ten" diseases in developing countries. It is
important therefore to consider the reasons for the
"quietness" of this lethal disease before describing
the efforts of the last five years to measure its true
incidence and to stimulate a policy for its elimination.
The "quietness" arises for two main reasons.

(1) Neonatal tetanus has been overlooked by the
health services

(i) Owing to the relative neglect of neonates by the

health services in many parts of the world and the very
high cost of treatment of neonatal tetanus -which
cannot be afforded by most developing countries, the
outcome of this disease is often very discouraging and
death is accepted as inevitable.

(ii) Until recently, health care has been dominated
by the curative side of the health services which is
usually sensitive to critical situations only. Tetanus
does not fill hospitals in epidemic proportions
because, unlike most other infections, it is not com-
municable from one patient to another. Tateno et al.
(77) drew attention to the sensation created by
epidemics of poliomyelitis and Japanese encephalitis,
which tetanus failed to arouse despite an equally high
and steady death rate.

(iii) Reliable epidemiological information is
lacking because tetanus is still not a notifiable disease
in many countries. In many others, owing to in-
complete notifications and neglect by the public
health information services, there are sometimes
actually more cases admitted to a single hospital than
the total number given in the annual report for the
whole country. Notification from hospitals is gen-
erally neglected because tetanus is not regarded as a
communicable disease, even though patients continue
to be treated in fever hospitals or infectious disease
units or are barrier nursed in the children's wards of a
general hospital.
When notification is required, neonatal tetanus is

very often not distinguished from tetanus in other age
groups, in spite of the considerable differences in
their morbidity and mortality rates, as well as their
predisposing causes and prevention. Neonatal tetanus
is still reported in terms of the incidence per 100 000
population, a clear indication of the failure to realize
that it is a far more important and striking component
of neonatal mortality than of population mortality as
a whole. The reporting of neonatal disease is also
handicapped by the dearth of records concerning this
period of life. Admission to hospital or even death
may occur before the birth has been registered, and
such cases of neonatal tetanus will escape notifi-
cation.

National figures may be more accurate in places
where the true incidence of neonatal tetanus is low
and decreasing. This is understandable because ade-
quate recognition of a problem is often accompanied
by its remedy.

In the absence of national notifications, Bytchenko
and other earlier reviewers examined the reports from
hospitals which gave a more accurate estimation of
tetanus in many areas in the Third World. Further-
more, the data were often such that neonatal tetanus
could be assessed separately. The records indicated
that, because of the very high case-fatality rate of
80-90% in most series, neonatal tetanus was often the
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most frequent cause of death in the paediatric wards,
though not the commonest reason for admission.

Hospital data are sometimes notoriously mis-
leading. Admission rates are determined by the
demand of the people for hospital facilities and the
prevalence of the disease in the community. With neo-
natal tetanus, the baby often dies at home or fails to
reach the hospital. Frequently, if the mother sees no
improvement she will discharge herself and the baby
home where almost certainly the baby will die.
The disparity between the real incidence of

neonatal tetanus and hospital-based data is less than
that between the real incidence and national notifi-
cation figures, but is still very large in those areas
where the incidence is very high, namely in the rural
areas which are least well provided with health
services. Owing to this disparity, there is a rise in the
reported number of cases of neonatal tetanus as the
health services improve, e.g., in India (53, 70) and
Nepal (71) or during the establishment of a successful
eradication programme. A very good example of this
was reported in 1974 by Berggren et al. (5), who noted
that, during a widespread and successful campaign to
immunize all pregnant women with tetanus toxoid
and train traditional birth attendants in Haiti, the
number of hospital cases of neonatal tetanus actually
increased although the incidence per 1000 live births
was progressively decreasing.

(2) Neonatal tetanus is hidden within the community
The traditional attitudes to neonatal death are pre-

dominantly fatalistic, and delays in naming cere-
monies and many other traditional rites may be
associated with the recognition that before the infant
can be regarded as part of the family or community,
life must be seen to have been properly established. A
baby dying within the first two weeks of life is
regarded as a gift withheld by God. Whatever the
reasons given to comfort the sorrowing mother, the
prevailing feeling is that nothing could have been
done. These attitudes are strengthened because tradi-
tional and Western medicines are largely ineffective,
once the disease is established, so that the community
may even be unwilling to take infants with tetanus to
the curative services.

Moreover, in many traditional communities and
among intensely religious peoples, a veil covers what
is regarded as one of the most private periods in a
woman's life. This is no place to go into the reasons
for this veil shrouding the whole birth event and sub-
sequent period of resting and breast-feeding; shame,
modesty, privacy and mystery are all, however,
involved and prevent a proper understanding of the
causes and effects of diseases, like neonatal tetanus,
which may occur at this time.
The veil was only partially removed during the

1960s when Bytchenko (13) compiled his classic
review. At that time many countries could only
generate a very rough estimate of the incidence of
neonatal tetanus from isolated surveys of hospital
data. The incidence could not be identified in most
official records except for those from the developed
countries where it was low and decreasing, or already
zero. Hospital-based surveys supplied some figures
on neonates admitted with tetanus. Bytchenko found
only two community surveys from developing
countries, and could scarcely extrapolate from these
(69, 73). In retrospect this fact may have contributed
to his caution when he stated, "The number of
tetanus victims in the world during the decade
1951-1960 quite probably exceeded 1 000 000
persons, of whom approximately half died." This
figure was several times greater than previous calcu-
lations, but Bytchenko regarded it as an under-
estimate of the actual situation.
The useful review by Miller in 1972 also confirmed

that neonatal tetanus was a serious health problem; he
concluded that tetanus during the first months of life
accounts for one quarter to one half of tetanus deaths
throughout the world (58). Hospital data from
developing countries continue to confirm a heavy
mortality toll taken by neonatal tetanus: 22% of all
tetanus deaths in Buenos Aires in 1968-73 (55),
25-37% in India in 1966-77 (8, 54), 73% in Somalia
in 1974-76 (60), and 87Gb in Nigeria in 1962-64 (61)
were recorded in neonates. The analysis of morbidity
also shows that neonatal tetanus accounts for a
significant proportion of all hospitalized tetanus
cases: 23% in India in 1967-71 (54), 44Go in Uganda
in 1962-63 (11), 520/o in Ethiopia in 1976-79 (56),
56%7o in Somalia in 1974-76 (60) and 68-80% in
Nigeria (22, 61). In Nigeria, about 10% of all patients
of neonatal age seen at an outpatient clinic or an
emergency room were suffering from neonatal
tetanus (21, 61).
Bytchenko more recently (14) estimated a figure,

for 1973, of just over 600 000 deaths from neonatal
tetanus. This was based on a model (15) which gave
the neonatal tetanus mortality rate per 1000 live births
from the product of weighted risk factors. The esti-
mates have been shown to bear some resemblance to
recent survey results, though it is likely that they still
fall short of the actual figures. Deaths from neonatal
tetanus may not be far below a million every year.

A MEANS OF CONTROL

While the quietness of tetanus concealed the real
magnitude of the problem in the Third World, its
incidence in most of Europe and North America
declined steadily to very low levels. This decline in the
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developed countries started well before tetanus toxoid
was given as a routine immunization to children. The
fall in non-neonatal tetanus, however, was consider-
ably accelerated by the introduction of mass
immunization against tetanus, the impact of which
was most clearly seen in the younger age groups. In
many countries the disease practically disappeared in
children and young adults (28, 37,38, 43). This down-
ward trend of tetanus in the developed countries was
influenced by many factors. Contamination from the
environment decreased as people had less direct con-
tact with the soil and as farming became mechanized.
Hygiene associated with the immediate treatment of
wounds and with childbirth also improved, and was
accompanied by education about cord hygiene; at the
same time, more and more deliveries were conducted
in maternity units or hospitals. Improved obstetric
technique and neonatal care were responsible for the
reduction of neonatal tetanus mortality in the USA
from 64 per 100 000 live births in 1900 to about I per
100 000 live births in 1961-64 (49). In Denmark,
social and hygienic improvements resulted in the
reduction of neonatal tetanus morbidity between the
1920s and the 1940s (Fig. 1); then, although tetanus
immunization was not offered as a routine in preg-
nancy, the steady fall in neonatal tetanus morbidity
after 1950 coincided with an increasing degree of
active immunization of the population (19). The
complete elimination of neonatal tetanus in Denmark
at the end of the 1960s was probably determined by
the high tetanus antitoxin levels in pregnant women
who had been immunized during their childhood
(19).
The contribution of neonatal tetanus to the total

number of tetanus cases has diminished considerably,
in some countries to the point of complete elimi-
nation, but there are still some foci of neonatal
tetanus in the more remote rural areas of southern
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Fig. 1. Number of notified cases and deaths of tetanus
neonatorum per 100 000 liveborn in Denmark,
1920-69 (based on 19).
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Fig. 2. Percentage distribution of tetanus cases, by age
groups, in Poland and Yugoslavia, 1961-81 (based on 1,
40, 41 and 42).

Europe (Fig. 2). In Yugoslavia, for example, 25% of
the total number of tetanus cases in 1978 and about
10% in 1981 were due to neonatal tetanus (Fig. 2).
The experience in the developed countries proves

that tetanus can be controlled everywhere in the
world. In the meantime, the continuing high fatality
rate of neonatal tetanus in many hospitals in the
developing countries impelled paediatricians to
examine means of hastening its elimination. Field
trials demonstrated that neonatal tetanus could be
controlled and eliminated in a contaminated environ-
ment by a combination of hygienic midwifery and
adequate tetanus toxoid immunization (6, 7, 9, 29,
65).

UNVEILING OF NEONATAL TETANUS

Together with the above-mentioned field trials,
community surveys were begun in order to obtain
estimates of neonatal tetanus incidence which are
closer to reality and relate to a more meaningful
denominator, namely the numbers per 1000 live
births. One of the earliest was a community survey by
Stahlie (73) in 1960 in Thailand, in which 1755
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mothers were visited at home and asked to recall as
accurately as possible, with the help of a question-
naire, their experience during the pervious four years
relating to deliveries. A total of 2349 pregnancies were
recorded with 2364 births, of which 2344 were live
births. Seventy-nine deaths were recalled in the first
year of life, giving an infant mortality rate of 35 per
1000 live births. Thirty-seven deaths occurred in the
first month of life, giving a neonatal mortality rate of
15.8 per 1000 live births; 14 of these deaths appeared
to be due to tetanus (from the symptoms and time
scale), giving a neonatal tetanus mortality rate of 6
per 1000 live births. This result is similar to that in a
recent national childhood mortality survey (31) using
a six-year recall period, in which the estimated (based
on retrospective histories) mean rate was 5 deaths
from neonatal tetanus per 1000 live births in 30
clusters of homes in all provinces of Thailand exclud-
ing the Bangkok area. With a crude birth rate of 31
per 1000 population and a population of 50 million,
the number of babies dying of neonatal tetanus
annually in Thailand comes to very nearly 8000. In
contrast, the number of neonatal tetanus deaths
recorded in the annual returns of the Ministry of
Health for 1980 was only 626.
Another early estimate was completed in New

Guinea by Schofield et al. in 1961 (69), based on recall
over the period 1945-60 and involving just over 3000
mothers. The neonatal tetanus mortality rate was esti-
mated at 61 per 1000 live births. In Colombia, Newell
et al. in 1966 (59) estimated rates from 77 to 116 per
1000 live births, with a total of 76 000 neonatal deaths
annually (using the lower figure).
These pioneer community studies emphasized the

use that could be made of primary health care workers
in gathering more accurate measurements on health
indicators, besides providing the community with
health care, and also suggested the use of the mor-
tality rate from neonatal tetanus as an indicator of the
health and risk status of mothers and children and for
evaluation of primary health care services. As a result
of this, several community surveys were planned and
executed by countries, mostly in south-east Asia, the
Indian subcontinent, and the Eastern Mediterranean
Region.

COMMUNITY SURVEYS ON
NEONATAL TETANUS MORTALITY

Methods
The surveys performed in recent years have mainly

been based on a protocol that was developed in India
(44) and was discussed at a joint meeting of the WHO
Eastern Mediterranean and South-East Asia Region
on the prevention of neonatal tetanus, which was held

in Lahore, Pakistan, in 1982 (80). In general, the sur-
veys were carried out during home visits and inter-
views of householders by locally recruited and trained
health workers who were supervised by trained staff
and directed by one or two doctors. The main purpose
of the visit was to seek information from mothers (or
their nearest relatives) about their babies born alive
during a previously defined period. Whenever a neo-
natal death was mentioned, the trained staff member
took a careful history of the circumstances of the
death; this information was finally checked and
analysed by one of the doctors. Described below are
some of the methodological aspects of a community
survey, as discussed at the Lahore meeting.
Area. The area to be covered by a survey will

depend on the objective of the survey as well as on
financial and other constraints such as the availability
of suitable manpower. If it is possible to organize
more than one survey, separate surveys should be
undertaken in areas or population groups where dif-
ferent ecological factors are likely to influence the
incidence of neonatal tetanus. If the neonatal tetanus
problem is to be compared in different areas, then it is
best that each survey should use a sufficiently large
sample to ensure statistically valid results. In India,
separate surveys performed in rural and urban areas
(4) showed wide variations in the different States and
great differences between rural and urban areas
(Fig. 3). In Pakistan and Sudan also the surveys

Fig. 3. Neonatal tetanus mortality rates per 1000 live
births and percentage of neonatal deaths due to neonatal
tetanus in 12 States in India, 1981 (based on 31).
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Table 1. Number of neonatal deaths and neonatal tetanus deaths and their respective mortality rates per 1000 live
births in three ecological areas, based on a national tetanus mortality survey in Pakistan, 1981 (76)

Neonatal mortality Neonatal tetanus mortality Proportion of
No. of all neonatal

Ecological area live No. of Rate per No. of Rate per deaths due
births deaths 1000 live deaths 1000 live to tetanus

births births (%)

Urban: slums 4237 172 41 78 18 45
Rural: agricultural 6347 362 57 216 34 60
Rural: cattle/horse raising 3274 189 58 138 42 73

Total 13 858 724 52 432 31 60

Table 2. Number of neonatal deaths and neonatal tetanus deaths and their respective mortality rates per 1000 live
births in the southern and northern regions of Sudan, based on a neonatal tetanus survey, 1981 (32, 62)

Neonatal mortality Neonatal tetanus mortality Proportion of
No. of all neonatal

Region and area live No. of Rate per No. of Rate per deaths due
births deaths 1000 live deaths 1000 live to tetanus

births births (%)

North: urban 2301 32 14 12 5 38
rura! 2958 61 21 17 5 28

South: urban 2214 31 14 10 5 32
rural 2159 82 38 27 13 33

Both:' urban 4515 63 14 22 5 35
rural 5117 143 31 44 10 31

Total' 9632 206 29 66 9 32

a Rates adjusted for the size of population represented by the sample.

Table 3. Neonatal mortality and neonatal tetanus mortality by recall period, Ivory Coast, 1981-82 (27)

Neonatal mortality rates
Length of recall No. of neonatal deaths, by cause per 1000 live births, by cause
period (interval No. of
since birth, live births Neonatal Other Total Neonatal All
in months) surveyeda tetanus causes tetanus causes

14-19 525 3 11 14 6 27
8-13 731 10 10 20 14 27
1-7 1052 28 1 8 46 27 44

Total 2307 41 39 80 18 34

a Information on recall periods was not available in 17 cases.

showed considerable differences in neonatal tetanus
mortality rates in different ecological areas (Tables 1
and 2). In Pakistan, the mortality rates were highest in
areas where semi-nomadic people were engaged in
cattle- and horse-raising and lived in close association

with their animals, and where medical facilities were
lacking, the education of the population was low, and
the local traditions were very strong (76). In Sudan,
the neonatal tetanus mortality rates were higher in the
less developed rural areas of the south than in the
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rural areas of the north where there was better health
service coverage (62).
When possible, the 30-cluster random sampling

technique (47) may be used for sampling in each area
to be surveyed. In some sparsely settled areas, such as
in nomadic zones, alternative techniques may have to
be used, including, for example, selection of the total
population in the area visited.
Sample size. Where neonatal tetanus mortality

rates are expected to be high, e.g., 10-20 per 1000 live
births, a sample size of 2000 live births is believed to
be adequate. Those 2000 live births should be sur-
veyed in 30 clusters with at least 67 births in each
cluster. A larger sample size may be necessary to
maintain the same degree of precision when the
expected mortality rate is low.
Period of recall. The period of recall, during

history-taking, was three months in some surveys and
one year in others. Whatever period is used, all the
children should have been exposed to the full period
of neonatal mortality risk -for example, in the case
of the three-month recall period the live births born
1-4 months before the date of the survey should be
included. A three-month recall period generally in-
creases the accuracy of the data collected and permits
the collection of more detailed information; however,
it will take longer to obtain the necessary number of
live births to complete the survey. If the recall period
is extended to a year or longer, more than one live
birth can be recorded from the same mother. The
early studies of Stahlie (73) and of Schofield et al.
(69) included every baby the mother had delivered
over a period of 4 and 14 years, respectively. This had
the advantage of reducing the number of households
surveyed, which was useful in sparsely populated
areas or where the survey staff and budgets were
limited.

In a survey performed in the Ivory Coast, the
analysis of the mothers' recall ability showed that the
number of reported live births and neonatal tetanus
deaths varied according to the time interval from the
births (Table 3). The neonatal tetanus mortality rate
was 27 per 1000 live births when the recall period was
up to the preceding seven months and < 14 per 1000
live births when the recall period was longer than
seven months. The reason for the difference in recall
may have been that the mothers simply did not re-

member the exact circumstances of the deaths or did
not want to talk about deaths which occurred long
ago. This study showed that a recall period longer
than seven months could result in misleadingly low
neonatal tetanus mortality rates (27).
Whatever the length of the recall period to be used,

local festivals and holidays must be identified to serve
as calendar reference points so that the required
information can be precisely placed in time.

Definition of cases. Neonatal tetanus has clinical
characteristics that can be described by the mothers,
but since the accuracy of diagnosis is critical, diffi-
culties in making a retrospective diagnosis were often
experienced. The criteria for accepting a neonatal
death as due to tetanus are: death occurring between
the third and the thirtieth day of life, normal breast-
feeding and crying at birth and during the two days

FORM Ill

Investigation of Neonatal Deaths
To be completed by she Medical Officer alt infants who died within the Ist month oflife (a separate form for each neonatal death).
I GENERAL INFORMATION

1. State/UT._ 4. Physician's Name
2. District 5. Date

3. Town (Mohatla)/PHC(Vil1age) 6. Clusttr No.
11 BACKGROUND INFOR,MATION ON NEONATAL DEATH

1. Name of child 5. Date of birth of child.
2. Se of child 6. Addrma of child
3. Father's name 7. Name of Person interviewed
4. Head of Household 8I. Relationship of person inter-

viewed to child _

9. Date of Death of Child
III SYMPTOMS PRECEEDING INFANT'S DEATH (PLEASE CIRCLE

APPROPRIATE ANSWER)
1. Was the infast able to suck milk after birth ? Yes ND

2. Did the infant stop sucking milk when illness began ? Yes No
3 Did the isfant have fever ? Yes No
4. Did the infant have convulsions ? Yes No
5. Was the infast noted to be stiff ? Yen No

IV INFANT'S CARE SINCE BIRTH (PLEASE CIRCLE APPRO-
PRIATE ANSWER)
1. Whodelivered the child ? Doctor/LHV/ANM

2. Where the child delivered ?

3. When the child became ill. who treated the child ?

Dai (trained)
Dai (untrained)
Non-Doi family members
Other (please specify)_
Hospital/Health centre
Rome
In the Fields
Other (please specify_

Government health centre
Registered Physician (Allo.
pathicl/(Ayurvedic)/
(Homeopalhic)
Un-registered Phvsician
No treatment was received

V MOTHER'S IMMUNIZATION HISTORY
1. Does the mother know about vaccination with TT Yes No (Circle)
2. Number of doses received during this pregnancy_

VI OTHER INFORMATION ON MOTHER
1. Is the mother alive ? Yes No (pleasc circle)
2. It dead, date of death
3. Symptoms preceeding death

VIl MEDICAL OFFICER'S DIAGNOSIS
1. Cause of Neonatal Death
2 Cause Of Mother's Death

..ensv'ne i ---__-

Fig. 4. Questionnaire used in the neonatal tetanus
mortality surveys in India (based on 44).
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FORM I

Household Survey to List Neonatal Deaths &
Lame Children

GENERAL INFORMATION
A BACKGROUND

Stite/UT S. Estimated opulaion Sureyed today
2 Distriet 6_ Sureyed A<ca Reial/Urban_
3 Name of Leoality (Mohalii/Sillage) 7 Namne ot inestigasor
4 Cluster No. S. Date orSurtey _

B. HOUSEHOLD VISITED TODAY (Use tally mark. foretamr4e 7)

Today's total_.__
11 INFORMATION TO ASCERTAIN THE INCIDENCE OF NEONATAL TETANUS

Fill in a11 iatemation asked ror ehch liv binhoecuffing itwent_
He. SHd f .n.Aisddn D.. of CA ld .e-. MeH.ebi *niHow.

W. a
No"do r D. ¢dr o TlrdidT he e{ C^h_ ..An isnD.- see..Dolh DX.ntD.eh .h. ediei. endR.,0
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Table 4. Neonatal mortality and neonatal tetanus mortality rates per 1000 live births in 17 countries, based on
special, community surveys, 1978-83

Mortality rates per
1000 live births Proportion

WHO Region Country No. of of neonatal References
live births Neonatal Neonatal deaths due to
surveyed tetanus tetanus (%)

African Cameroon 2102 - 7 - Unpublished'
Ivory Coast 2324 34 18 51 27

Malawi 2081 29 12 41 30

Eastern Democratic
Mediterranean Yemen 6224 19 4 20 31

Egypt (urban) - - 3 - 31

Pakistan 13858 52 31 60 31

Somalia 5781 91 21 23 31

Sudan 9632 29 9 32 32

Syrian Arab
Republic 6762 - 5 - 31

Yemen Arab
Republic 5191 31 3 8 31

South-East Asia Bangladesh 2432 48 27 56 31

Bhutan 952 19 13 67 24

India (rural) 23482 19-93 5-67 16-72 31
India (urban) 25843 5-26 0-15 0-59 31

Indonesia (rural) 4971 21 11 51 26
Indonesia (urban) 2310 17 7 40 34

Nepal 3346 37 15 39 31
Thailand 13659 21 5 23 31

Western Pacific Philippines 8754 13 6 48 23

a FOSTER, S. Immunizable and respiratory diseases and infant and child mortality. Paper presented at the Workshop on Child
Survival, Bellagio, Italy, 1 1-14 October 1983.

after birth, and failure to suck at the onset of the ill-
ness, followed by generalized spasms, stiffness and
trismus before death.
The ability and willingness of the parents to discuss

these matters during the survey will vary considerably
from one country to another. It is, therefore, impor-
tant that information on the above criteria should be
obtained from these parents by posing questions
which they will readily understand. Fig. 4 shows a
prototype form of questionnaire which was devel-
oped and used in India in a double survey to estimate
the mortality due to neonatal tetanus and the preva-
lence of poliomyelitis paralysis.

Results of recent surveys

The true magnitude of the neonatal loss from
tetanus, which was suspected by the earliest workers

in this field, has been confirmed by recent surveys
and has dispelled the complacency induced by the
apparent quietness of tetanus. As deaths, especially
infant deaths, are frequently missed in retrospective
surveys, the results of community surveys should be
taken as the lowest estimates of neonatal tetanus
mortality.a
The results of surveys performed in recent years are

shown in Table 4. The neonatal tetanus mortality
rates ranged from less than 5 per 1000 live births in
Democratic Yemen, the Yemen Arab Republic, and
the urban areas of Egypt and India, to more than 20
per 1000 live births in Bangladesh, India, Pakistan
and Somalia. The highest rate, 67 per 1000 live births,
was found in the rural areas of Uttar Pradesh State in

a FOSTER, S. Immunizable and respiratory diseases and infant
and child mortality. Paper presented at the Workshop on Child
Survival, Bellagio, Italy, 11-14 October 1983.
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Table 5. Estimated completeness of notification on tetanus, based on neonatal tetanus surveys and the reported
incidence in the WHO Eastern Mediterranean and South-East Asia Regions, 1980-81 (33)

Results of neonatal tetanus surveys
Total number Estimated

WHO Region Estimated Estimated Estimated of reported completeness
number of number of total number of tetanus cases of reporting
neonatal neonatal tetanus casesd (%)

tetanus deaths tetanus cases'

Eastern Mediterraneana 132285 155626 311 252 7128 2
South-East Asiab 393 067 462 429 924 858 48 974 5

a Data from 7 countries: Democratic Yemen, Egypt, Pakistan, Somalia, Sudan, Syrian Arab Republic, and Yemen.
b Data from 6 countries: Bangladesh, Bhutan, India, Indonesia, Nepal, and Thailand.
' Assuming an 85% case fatality rate.
d Assuming that neonatal tetanus accounts for approximately 50% of all cases of tetanus.

India. Based on the mortality rates found in these
surveys, it was estimated that about 500 000 deaths
from neonatal tetanus occur annually in the WHO
South-East Asia and Eastern Mediterranean Regions
(33). Taking into consideration the results from three
African countries (Cameroon, Ivory Coast and
Malawi) and assuming a mortality rate of 10 per 1000
live births for other African countries located south
of the Sahara, one may estimate that about 150 000
neonatal deaths due to tetanus occur each year in the
WHO African Region. A neonatal tetanus mortality
rate of 6 per 1000 live births was found for the Philip-
pines (23). Assuming the same rate for four other
countries in the WHO Western Pacific Region
(Democratic Kampuchea, Lao People's Democratic
Republic, Malaysia, and Papua New Guinea), one
could expect an additional 16 000 neonatal tetanus
deaths to occur annually in those five countries. There
are no recent data for neonatal tetanus mortality in
Latin America. Bytchenko et al. (14), using a model,
estimated a figure of 12 000 neonatal deaths due to
tetanus for Latin America in 1973. The neonatal
tetanus mortality rates were estimated as 10, 7.4, 2.5
and 2.4 per 1000 live births for Bolivia, Haiti,
Ecuador and Paraguay, respectively. For Brazil, the
estimated mortality rate was 0.24 per 1000 live births.
However, Pederneiras et al. (63) reported neonatal
tetanus mortality rates of 8 per 1000 live births among
56 740 liveborn children in central Brazil. Assuming
this as the neonatal tetanus mortality rate for the
whole of Latin America, one may estimate that about
90 000 neonatal tetanus deaths occur there each
year.
The discrepancy between the results of the surveys

and the official tetanus notification figures issued
from the countries are equally startling. The official
figures for total tetanus incidence are between 2%6
and 5%6 of the total number of tetanus cases, as
estimated from the results of community surveys

(Table 5). These surveys will have the effect of
stimulating efforts to try to achieve more reliable and
accurate estimates of incidence for the ongoing
surveillance of preventive programmes, which neo-
natal tetanus mortality rates like those given above
must provoke.

Advantages of retrospective community surveys

Retrospective household surveys have begun to
yield a more realistic picture of the neonatal situation
in many developing countries, compared with what
was available in the past. By providing information
on traditional home deliveries and after-care, they are
removing some of the guesswork surrounding neo-
natal mortality, and that part of it which is due to
tetanus (15).
The retrospective survey method is ideal for obtain-

ing rapid results, and is amenable to fairly simple
statistical manipulation and analysis. In contra-
distinction to prospective surveys, it does not distort
the incidence as the survey proceeds, and allows an
immediate baseline for any intervention programme.
It is also repeatable within a short time for evaluation
purposes. With minor variations, it can yield a num-
ber of simple measurements of the activities which the
mother is likely to have remembered surrounding the
whole birth and puerperal event. It can, therefore, be
used to measure other specific neonatal causes of
morbidity and mortality, methods of delivery, and
services available to the mother. Finally, the health
workers themselves become increasingly aware of the
extent of neonatal tetanus and the need to prevent it.

Sources of error in the method

Retrospective surveys have some disadvantages
which can be reduced to a minimum but never com-
pletely eliminated. Errors arising from poor recall are
inevitable; they are inherent in any method depending
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on memory with its lapses and constraints. Memory
lapses may arise from lack of clarity, abruptness or
bias on the part of the observer. Other errors may be
the result of forgetfulness of a more deliberate nature.
There may also be fears about disclosing the number,
and particularly concerning the deaths, of children.
The sex bias might have led to a selective forgetfulness
about baby girls. Based on the Ivory Coast survey
results, a recall period longer than 7 months may not
be advisable unless this calls for the survey of an
impractically large number of households or unless
the incidence of neonatal tetanus is very low.

Errors have also arisen from a lack of standardiz-
ation of the definitions that have been used. The age
range for neonatal tetanus deaths should be fixed
from the third to the thirtieth day of life. This fits
most closely with the clinical history of the disease,
and into the standard definition of the neonatal
period. The Expanded Programme of Immunization
(EPI) has produced provisional guidelines for the
diagnosis and classification of the EPI target
diseases,b which includes also a history of onset of
illness between 3 and 28 days of age in the definition
of neonatal tetanus.

Recognition of neonatal tetanus as a definite dis-
ease by the community has never been adequately
studied and may vary from country to country. Con-
fusion caused by local names for neonatal tetanus
may have adversely affected perception by the com-
munity of the effectiveness of the vaccine (67). The
fact that in so many languages there is a name for the
disease might suggest, on the other hand, a clear
recognition of its existence.
The surveys depend on recall by the mother of a

failure to suck following normal sucking after birth,
as well as fits, spasms or convulsions and stiffness.
The facial grimace has been found useful in one or
two surveys, especially if the grimace can be demon-
strated. The absence of limpness might also help to
distinguish tetanic spasms from convulsions because
between convulsions the baby becomes noticeably
flaccid. Tetanic spasms are characteristically brought
on by handling or disturbing the baby and this impor-
tant distinction from convulsions may well be re-
membered by the mother. The use of visual aids may
make the description of the symptoms, and thus the
recall, easier.

This approach has not yet been used to detect neo-
natal tetanus incidence figures, though there is no
reason why mothers could not be asked to recall ill-
ness rather than death in the neonatal period. Neo-
natal tetanus incidence is derived from an assumed
case fatality rate of 8507o, though it is clear that this

h EXPANDED PROGRAMME ON IMMUNIZATION. Provisional
guidelines for the diagnosis and classification of the EPI target dis-
eases for primary health care, surveillance and special studies.
Unpublished WHO document, EPI/GEN/83/4.

may vary enormously (13). Some hospital case
fatality rates are so low as to suggest that many deaths
had not been reported, because presumably the
mother took the infant home before death.
Too little is known yet of the geographical and

environmental contour of neonatal tetanus to be com-
pletely confident of the precision of the estimate of
total incidence derived from the 'cluster' surveys. The
precision will be poorest where there is the highest
likelihood of disease clustering or where the disease
incidence is low. If this is likely, local areas of pre-
dicted high endemicity can be surveyed separately or
the number of sample clusters increased. The develop-
ment of much more careful surveillance through cor-
rect notifications will eventually replace the survey
method for obtaining morbidity and mortality rates
of neonatal tetanus.

Prospective studies

Prospective monitoring of all infants dying of neo-
natal tetanus is an important approach for further
study, especially if incorporated in an intervention
programme as part of ongoing surveillance. The
mother's immediate or early recall of facts will pro-
vide a much clearer definition of the cause of death
and the reasons for failure of protection when each
case is examined as regards her immune status, the
management of her delivery and cord toilet, and her
own knowledge, attitude and practices concerning
antenatal immunization.

FACTORS INFLUENCING NEONATAL
TETANUS MORTALITY RATES

Age at death and onset

The distribution of ages at death shows a fairly uni-
form pattern consistent with clinical experience; this
pattern is shown in Fig. 5 for the USA during the
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Fig. 5. Neonatal tetanus mortality by age at death in the
USA, 1950-59 (based on 46, reproduced with permis-
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Fig. 6. Neonatal tetanus mortality by age at death in Pakistan (1981), Ivory Coast (1981-82), Egypt (Alexandria,
1981) and Thailand (1959) (based on 76, 27, 80 and 73, respectively).

period 1950-59 and in Fig. 6 for some developing
countries. The number of deaths rises rapidly from
day 3 or 4 after birth to reach a peak on day 7 or 8, and
then declines more slowly up to the end of the neo-
natal period (day 30). Often more than 90%7o of neo-
natal tetanus deaths identified in several community
surveys occurred in the first two weeks of life (Table
6). Only in two surveys more than 10% of deaths were
found in the third and fourth weeks of life: in Sudan
(18%o) and in Nepal (161o).
The distribution of neonatal deaths due to causes

other than tetanus follows a different pattern; in these
cases the number of deaths are highest in the first two
or three days of life (Fig. 7). In the Colombia study,
59% of newborns died in the first seven days and 23Gb
in less than 24 hours after birth (59). The number of
deaths falls off afterwards, especially after the first
week of life, though some continue to occur through-
out the neonatal period.
The age at onset of illness has been noted in several

community and hospital studies. Recollection of the
age at which the first symptoms were noticed is likely

Table 6. Age at death of neonatal tetanus cases during the first to fourth weeks of life, based on community surveys
in seven countries

No. of
Country, year, neonatal Percentages of deaths occurring in:
and reference tetanus

deaths First week Second week Third week Fourth week

Thailand, 1959 (73) 19 37 58 5

Colombia, 1961-66 (59) 109 31 61 7 -

Egypt (Alexandria),
1981 (80) 228 67 28 4 1

Nepal, 1981 (481 49 43 41 2 14

Sudan, 1981 (62) 66 45 36 15 3

Ivory Coast, 1981-82 (27) 41 63 27 7 2

Indonesia (Jakarta),
1981-82 (34) 16 75 25 - -

0

50

I

20

10

657



J. P. STANFIELD & A. GALAZKA
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Fig. 7. Number of neonatal tetanus cases and deaths, by day of onset and day of death, and number of non-tetanus
neonatal deaths, by day of death, in Colombia (1961-66), Indonesia (Jakarta, 1981-82) and Sudan (1981) (based
on 59, 34 and 62, respectively).

to be less accurate than the age at death. It is often im-
possible to get detailed histories of disease symptoms
and their chronology. In some countries, such as

Haiti, there are strong traditions and superstitions
prohibiting the mother from leaving her house for a

month after delivery. The history can then be ob-
tained only from the father or relatives or friends who
usually bring the sick baby to the hospital (53).

In Fig. 7 one may compare the distribution of the
ages at onset of tetanus and at death which were

obtained in three community surveys in Colombia,
Indonesia and Sudan. In Colombia the mean age at
onset was 6.3 days and the mean age at death was 9.4
days. The interval between onset and death varied
from 1 to 14 days but was frequently 2-3 days (59).
The relevant figures for the mean age at onset and
death in the Sudan survey were 6.3 and 10.3 days res-
pectively, and were shorter in the Jakarta survey
3.6 and 7.9 days, respectively. In West Malaysia the
age at onset ranged from 2 to 18 days, the median
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Fig. 8. Ages at the time of onset of symptoms and
admission to hospital of 100 neonatal tetanus cases in
Nepal, 1975-77 (based on 51).

being 6.9 days (18). In Haiti, the average age at onset
was 7.1 days, with a range of 1-26 days (53). In
Pakistan the mean age at onset was 5.2 days (20).

In Nepal, neonatal tetanus cases were admitted to
hospital 1.3 days after the onset of symptoms, the
average age at onset and on admission to the hospital
being, respectively, 6.9 and 8.2 days (Fig. 8). The
analysis of combined hospital data from Ghana,
India and Iran on the age of admission to hospital
shows that the peak of admissions was between the
fifth and the ninth days of life (Fig. 9). In Haiti, the
patients showed an average age on admission of 8.8
days, with a range of 2-34 days; over 70% of these
cases were between ages 6 and 9 days when admitted
(53). The time interval between age at onset of illness
and age at hospitalization varied from a few hours to
15 days. Longer intervals between onset and arrival at
the hospital may be caused by attempts at home
remedies, "leaf doctor's" remedies, or voodoo cere-
monies. The delays may be partly caused by long
distances and poor transport facilities and are hence
not all attributable to a slow march of symptoms (53).
A mean interval of 3.2 days between the age at onset
(5.2 days) and the age at admission (8.4 days) was
noted in 100 cases of neonatal tetanus admitted in
1979-80 to the hospital which acts as a reference
centre for the Peshawar Province of Pakistan and

adjacent areas of Afghanistan (20).

Sex distribution

It is generally believed that newborn males are in-
fected by tetanus more frequently than females. The
review of hospital-based figures from several coun-
tries shows a very heterogeneous picture (Fig. 10). In
some countries (Brazil, Ghana, Poland, USA) the
male:female ratio was equal or close to unity. In
Haiti, only a small preponderance of males (53.87o)
was observed in a large series of 2198 cases of neo-
natal tetanus admitted to a rural hospital in 1957-66
(53). In some other countries the male:female ratio
was much higher and approached or exceeded two. In
some of these countries, an increased number of male
cases might simply reflect the greater likelihood of
males being brought to hospital than females.
The results of community surveys on neonatal
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Conference on Tetanus, Ronneby, Sweden, 18-22 June 1978.

Fig. 10. Male/female ratios in neonatal tetanus mortality
and morbidity in various countries.

tetanus mortality in Pakistan, Sudan and Egypt (but
not in Colombia and the Ivory Coast) also showed a
preponderance of males. Several factors could have
been involved in causing this. Males may have a
higher mortality than females because of specific
customs practised in some countries, e.g., the way of
cutting the cord and the subsequent handling of the
cord stump. It may be that more attention is paid to
handling the male cord and more foreign material
containing tetanus spores is placed on the cut end of
the cord and later on the open navel. Another possible
explanation might be the parents' better ability to
recall the neonatal deaths of male children.
The effect of early male circumcision is not clear. If

this was performed under unhygienic conditions,

there should be a preponderance of male mortality
towards the latter half of the neonatal period. In
Sudan, where about 18% of the neonatal tetanus
deaths occurred in the third and fourth weeks of life
(Table 6), there was no clear excess of males in the
later neonatal period, when the ages at death or at
onset were analysed (Fig. 11). Similarly, in Pakistan
the male:female ratio was higher in the early and
tended to diminish in the later stages of the neonatal
period (Table 7). In the area where the survey was con-
ducted, male neonates were circumcised on or before
the seventh day after birth. The consequences of that
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Fig. 11. Number of neonatal tetanus cases and deaths,
by the ages at onset and at death and by sex, in the
Sudan. 1981 (based on 62).

Table 7. Distribution of neonatal tetanus deaths in different ecological areas of the Punjab (Pakistan) in 1981, by age
at death and by sex (including male/female ratios) (76)

No. of deaths at age: Total
Ecological area Sex number Ratio

3-8 days 9-19 days 20-30 days of deaths M/F

Urban: slums M 22 20 12 54 2.3
F 12 4 8 24

Rural: agricultural M 63 44 14 121 1.3
F 48 37 10 95

Rural: cattle/horse raising M 54 29 9 92 2.0
F 23 16 7 46

Total M 139 93 35 267 1.6
F 83 57 25 165

Ratio M/F 1.7 1.6 1.4
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Table 8. Influence of prenatal contacts of mothers with health facilities on the neonatal and neonatal tetanus
mortality rates in Indonesia, 1982 (26)

Neonatal deaths Neonatal tetanus deaths
Prenatal contact No. of

live births No. Rate per 1000 No. Rate per 1000
live births live births

At least twice 3420 43 13 15 4

No contact at all 1465 52 35 33 23

Total 4885 95 19 48 10

practice, as well as the reasons for differences in
male:female ratio observed in various ecological
areas (Table 7), remain to be elucidated.

Conditions of antenatal care and delivery

Enquiries were made in most surveys about the
quantity and quality of care that was given ante-
natally, at delivery, and during the immediate post-
partum period. As expected, tetanus occurred more
frequently among babies delivered at home than
among those delivered in hospital or maternity
centres. In an Indonesian survey (26) neonatal
tetanus mortality was nearly six times greater among
babies whose mothers had had no antenatal contact
with the health services than among those whose
mothers had made at least two visits during pregnancy
(Table 8). In a survey in Sudan (62), 77% of the neo-
natal tetanus deaths and 55% of the non-tetanus
deaths followed births delivered by untrained persons
(Table 9).
Studies from Malaysia have indicated that

deliveries supervised by an untrained attendant are
followed by a higher rate of neonatal tetanus mor-
tality (34/1000 live births) than those supervised by a
trained traditional birth attendant (12/1000 live
births) or by a trained midwife (0/1000 live births)

(17). There is no doubt that the training of traditional
birth attendants in Bangladesh (29, 65) clearly
demonstrated a reduction in both the total and the
tetanus death rates in neonates (Table 10). A similar
effect was also noted in the Philippines by Mangay-
Angara (52). These surveys compared the benefits of
training traditional birth attendants, on the one hand,
and of giving two doses of tetanus toxoid during preg-
nancy, on the other, against a third control group of
mothers; it was found that total neonatal mortality
was reduced more by training traditional birth
attendants than by immunizing against tetanus,
though the latter procedure by itself was more effec-
tive in reducing the incidence of neonatal tetanus
(Tables 10 and 1 1). These results have provided a clear
indication of the necessity for both strategies (65).
The need for concerted efforts in the successful

control of neonatal tetanus, by including both im-
proved maternity care and maternal immunization
with tetanus toxoid, was also demonstrated by the
experience obtained in a rural area of Haiti where
training of traditional birth attendants had reduced
the neonatal tetanus mortality rates during the years
1949-62 (Fig. 12). Despite this, neonatal tetanus re-
mained a problem until all women had been immu-
nized in the period 1969-72 through a community
health outreach programme (7).

Table 9. Distribution of neonatal deaths due to tetanus and to other causes, by the place of delivery and the person
assisting the delivery, based on the neonatal tetanus survey, Sudan, 1981 (62)

Percentage delivered at:

Cause of death No. of Home by:
deaths Hospital by

a doctor or Trained Traditional Mother's Mother
trained midwife midwife birth relative herself

attendant

Tetanus 66 4.5 18.2 48.5 22.7 6.1
Nottetanus 140 13.6 31.4 30.7 24.3 0

Total 206 10.7 27.2 36.4 23.8 1.9
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Table 10. Influence of training of traditional birth attentants (TBA) and administration of tetanus toxoid during
pregnancy on neonatal mortality rates by the cause of death, Bangladesh, 1980 (29)

Neonatal mortality rates
No. of (per 1000 live births)
children No. of
delivered deaths All causes Neonatal Birth Respiratory Others

tetanus injury and infection
respiratory
distress
syndrome

Study group:
Delivery by

trained TBA 713 1 7 24 6 7 6 6
Immunization

with tetanus
toxoid (2 doses) 771 30 39 1 23 10 4

Control group 998 85 85 24 25 17 19

Table 11. Influence of training of traditional birth
attendants (TBA) and administration of tetanus toxoid
(2 doses) during pregnancy on the neonatal mortality
rates, by age at death, Bangladesh, 1980 (29)

Neonatal mortality rates (per 1000
live births) by age at death on day:

< 1 1-3 4-6 7-28 0-28

Study group:
Delivery by

trained TBA 3 2 3 9 17
Immunization with
tetanus toxoid
(2 doses) 12 6 3 9 30

Control group 16 8 17 44 85

reduction probably reflects the elimination of neo-
natal tetanus.

Different patterns of exposure to immunization
were identified during a survey of mothers who had
had a live birth in 1978-79 (35, 66). On the basis of
neonatal mortality between days 4 and 14, the most
effective protection appeared to be given by two doses
of tetanus toxoid in the current pregnancy or by
re-immunization in pregnancy of women who had
received primary immunization four to five years pre-
viously (Table 13). With two doses of tetanus/diph-
theria toxoid given four to five years before the preg-
nancy, there was still a significant 40% reduction in
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Tetanus toxoid immunization of women of child-
bearing age

There are several studies showing the practicability
and effectiveness of maternal immunization in con-
trolling neonatal tetanus (9, 59, 66, 69). In a study in
Colombia in which women of childbearing age were
immunized with tetanus toxoid (59), no cases of neo-
natal tetanus occurred in babies of mothers given two
or three doses of tetanus toxoid (Table 12).

Neonatal mortality, or more precisely mortality
between days 4 and 14, was used as an indicator of
neonatal tetanus in studies in rural areas of Bangla-
desh (Matlab Field Area). Two doses of tetanus/diph-
theria toxoid (Td) given to non-pregnant women
reduced the neonatal mortality by approximately one
third, when compared with the rates for children
whose mothers had received cholera toxoid (9). As
illustrated in Fig. 13, this difference was seen almost
entirely as reduced mortality on days 4-14. This
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Table 12. Neonatal mortality rates due to tetanus and to
other causes where the mothers had been immunized
with 1-3 doses of tetanus toxoid or influenza vaccine,
Colombia, 1961-66 (59)

Neonatal mortality rates (per
1000 live births) in newborns delivered
by mothers after immunization with:

One dose Two or three doses

Tetanus Non- Tetanus Non-
mortality tetanus mortality tetanus

mortality mortality

Study group
(tetanus
toxoid) 40 71 0 41

Control group
(influenza
vaccine) 70 33 78 55

the 4-14th day mortality when compared with the
mortality among infants of women who had no
immunization. Very little protection was evident after
only a single dose given four to five years previously
or during the current pregnancy (Table 13), although
it has been demonstrated that a single dose of toxoid
exerted some effect on 4-14th day mortality in the
period up to 20 months following immunization (9).
The immunization of pregnant women has recently

been reviewed.' No information is available yet about
residual protection resulting from a full primary
course of tetanus immunization in early childhood or
about the frequency with which booster doses of the
toxoid need to be given in subsequent pregnancies.

c GALAZKA, A. Immunization of pregnant women against
tetanus. Unpublished WHO document, EPI/GEN/83/5.

Table 13. Neonatal mortality rates, by the immunization
status of the mothers and by the age at death (0-28
days or 4-14 days), Bangladesh, 1979 (35, 66)

Mortality rates
(per 1000 live births)

Immunization status

of mother Days 0-28 Days 4-14

Two doses of tetanus toxoid
in 1978-79 during the
pregnancy 43 11

Primary immunization in
1974, and reimmunization
in 1978-79 during the
pregnancy 56 13

Two doses of tetanus and
diphtheria toxoid (Td) in
1974, four to five years
before the pregnancy 64 20

One dose of tetanus and
diphtheria toxoid in 1974,
or one dose of tetanus
toxoid in the pregnancy 68 30

Never immunized against
tetanus 78 34

MAINTAINING THE MOMENTUM

1. Sensitizing governments

The emergence of more accurate data (described
above) on the incidence of neonatal tetanus should
now alert and activate the national health authorities.
The data confirm clearly the very high endemic areas
and the incidence of neonatal tetanus varying from
below 10 to above 70 per 1000 live births. At the same
time the measures for elimination of this disease are
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Fig. 13. Neonatal death rates, by the age of death, where the mothers had been immunized with 1 or 2 doses of
cholera vaccine or 2 doses of tetanus toxoid (based on 9).
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available through training and education of birth
attendants and by the use of immunization with
tetanus toxoid within the primary health care services.
The methods for surveying the incidence can be used
for evaluating progress.

2. Extending the surveys

The surveys thus far have been mainly performed in
Asian and Eastern Mediterranean countries. Only
three surveys have now been completed in Africa and,
at the time of going to press, the results of two other
surveys are being prepared. There is need to obtain
information on neonatal tetanus in Latin America.
Many more countries are being encouraged to under-
take similar surveys in order to obtain a more global
picture of neonatal tetanus, and each country could
then decide the priority which should be given for
eliminating this disease.
The focus of the surveys can now be sharpened as

experience in the design and standardization of
definitions and procedures increases. Several ques-
tions, however, still remain unanswered. What is the
significance of the sex mortality differences? What
are the precise ways in which contamination could
still be occurring and might most easily be modified?
Can a closer idea of the incidence and onset of neo-
natal tetanus be obtained as both the age of onset and
case fatality rate may well be related to tetanus toxoid
immunization status?
The purpose of the surveys can be extended. One or

two have already been used for evaluating both the
effectiveness and the practicability of tetanus toxoid
immunization in the prevention of neonatal tetanus
(29, 35). This needs to be continued as further
immunization schedules are explored. In some
regions the acceptance rates of tetanus toxoid immun-
ization in pregnancy have been very poor over a num-
ber of years despite health education (Table 14). The

Table 14. Estimated percentage of pregnant women
immunized against tetanus in the six WHO Regions,
based on reports as of December 1982 (25)

Percentage of
Percentage of pregnant women
population immunized with

WHO Region covered two doses of
by reports tetanus toxoid

Africa 44 18
Americas 60 10
South-East Asia 98 16
Europe 26 -

Eastern Mediterranean 99 4

Western Pacific 1 9 -
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Fig. 14. Incidence of tetanus and neonatal tetanus, and
the immunization coverage of pregnant women in Sri
Lanka, 1967-81 (based on 31 and 72).

survey method can be used to explore the possible
reasons for this.

3. Developing national surveillance

The recent surveys have underlined the magnitude
of the deficit in the notification of tetanus in many
countries; very often this shortfall is directly propor-
tional to the incidence of tetanus. Thus, where the
need is greatest, the information is least. There is now
an urgent need to promote national surveillance of
tetanus, with neonatal tetanus being considered
separately from tetanus in other age groups. Coun-
tries achieving a reasonable notification rate can use
the data with increasing confidence to reveal trends in
mortality and morbidity. Reasonably adequate data
from notification records in Sri Lanka (31, 72) have
demonstrated significant falls in the incidence of
tetanus and neonatal tetanus which are associated
with increasing immunization coverage of pregnant
women using two doses of tetanus toxoid (Fig. 14).
Hospital and health centres should undertake to
report not only the deaths from neonatal tetanus but
also the survivals and the infants discharged at the
mother's own request; the latter can be regarded as
doomed to die. Surveillance figures will continue to
miss those infants who never leave home or reach a
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treatment centre, or whose contact with hospital is so
fleeting as to be overlooked as far as notification is
concerned.

4. Controlling neonatal tetanus

The goal being the elimination of tetanus as a cause
of neonatal mortality, feasible targets for disease
reduction should be set up. WHO has suggested a
reduction of neonatal tetanus mortality rates to 1 per
1000 live births by 1990 and to zero by the year 2000
(31). The extent to which targets are achieved is a
measure of the quality and utilization of primary
maternal and child health services. Their realization
will be accomplished along two major pathways:
(i) by adequate hygiene of both mother and baby
during the delivery and neonatal period, and (ii) by
ensuring protective immunity of the mother in late
pregnancy. The former pathway is the more gradual
but in the long term is more complete and satisfactory
because it not only eliminates the risk of neonatal
tetanus but also reduces many other risks associated
with a high neonatal mortality. The latter, by immun-
ization of the pregnant mother, is a shortcut to the
elimination of tetanus but not the other causes of
neonatal mortality, and will ultimately become un-
necessary as the risk of infection is eliminated. The
combination of both these methods has resulted in the
recent elimination of neonatal tetanus in at least one
area of a developing country (Fig. 12) (7). Further
consideration of these two pathways is described
below.

(i) Elimination of neonatal tetanus in the devel-
oped world has been associated with the increasing
transfer of women to delivery units during labour and
the puerperium, and also a rising standard of hygiene
in the homes. In fact, neonatal tetanus was virtually
eradicated in most developed countries before tetanus
toxoid immunization in pregnancy was in extensive
use anywhere. In the developing countries, however,
the transfer of women to maternity centres and hos-
pitals, even if practical, would be unlikely to reduce
neonatal tetanus so rapidly or significantly. In many
institutions, especially in the rural areas, there are still
opportunities for contamination of the cord or the
wound after a circumcision. The duration of stay in
the maternity centre is often too short to prevent later
contamination of the wounds after returning home.

In most developing countries therefore the usual
site for birth will remain the home, where all possible
sources of infection or contamination should be elimi-
nated through primary health care. This will entail
training programmes for all health attendants and
community health education in the simple principles
and practices of hygiene and management of the baby
both during and after delivery. Such programmes

(52) are being developed to teach traditional birth
attendants the cause of the disease and the prevention
of cord contamination. They in turn will pass on this
knowledge to the family. Educational materials are
being prepared in many countries so that health edu-
cation programmes will teach every member of the
community about tetanus and neonatal tetanus, as
well as their predisposing causes and prevention.

(ii) Antenatal tetanus toxoid immunization must
become an urgent priority in the programmes of
immunization in those countries where there is a con-
tinuing neonatal mortality from tetanus. Enough is
known about the efficacy of this vaccine to give clear
guidelines about the optimum schedules.d Two doses
should be given in the course of a pregnancy at least a
month apart, starting as soon as possible in the preg-
nancy. If the mother had been immunized with two
doses of vaccine within the previous five years, only
one dose is necessary. For a primary immunization a
second dose should always be given, even if the
mother delivers before it is due. The second dose can
be given at or after delivery or at the mother's first
visit to the clinic with her new infant. The mother will
then need only a booster dose in her next pregnancy.
Thereafter it is probable that sufficient antibody
levels to protect during subsequent pregnancies will
be obtained with two further boosters, given five and
ten years later. There is no evidence at present to indi-
cate that immunization in pregnancy prevents satis-
factory immunity developing in the infant through
the standard infant vaccine schedules (74).
The primary two-dose course can be extended with

benefit in highly endemic areas to cover all women of
child-bearing age (9), followed by two booster doses
five years apart, unless a pregnancy intervenes when
the first booster dose should be given. The primary
infant schedule with triple vaccine (diphtheria, per-
tussis and tetanus) should always be given though this
will not remove the necessity for a two-dose schedule
in the first pregnancy. It has been suggested that such
immunization should include girls of school age, on
the grounds of easy accessibility. As this cannot be
expected to produce immediate effects, it should
probably not be given immediate priority, especially
if such a programme were to be pursued to the
detriment of the protection of women who are more
immediately at risk. Also, many children who do not
go to school and may be at higher risk would be left
out.

There is a pressing need to know to what extent the
low uptake of tetanus toxoid immunization in preg-
nancy is due to inadequate coverage by immunization
programmes, or to non-acceptance. The Bangladesh
experience (36, 67) suggests that, at least in some

" See footnote c on p. 663.
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countries, it may not be easy to gain the confidence of
families about the advantages of vaccine protection as
against their fears of its effect on pregnancy. A great
deal of patient health education will be needed.
A record of the tetanus toxoid administered should

be given to every mother for safe-keeping (58). Vari-
ous methods of relieving her of this responsibility by
creating acceptable tokens such as small tattoos,
bracelets or rings have also been tried. The written
record is in safe hands with the mother, provided that
she is given the opportunity of understanding the
importance of keeping it safely and producing it at her
next pregnancy.
The greatest problem is how to reach the vast

numbers of women whose contact with the antenatal
and delivery services is either non-existent or
negligible. By contacting, registering and training the
traditional birth attendants it should be possible in
some countries to cover the majority of pregnant
women. The next problem is whether tetanus toxoid
immunization could be better adapted to serve these
women in outlying areas, e.g., by the development of
a potent tetanus toxoid which would enable immuniz-
ation to be achieved with only one injection. At
present, no such toxoid can be recommended for rou-
tine use. Although some experimentally developed
toxoids with optimum balance between concentration
of antigen and aluminium adjuvant, or with an in-
creased amount of antigen have resulted in produc-
tion of protective antitoxin levels in a significant pro-
portion of vaccinees following a single injection, the
achieved primary response was heterogeneous and
varied to a great extent depending on the age, sex,
time after immunization, and the population
surveyed (12, 50, 74, 79). There is therefore a need for
further research to develop a more efficient tetanus
toxoid.

CONCLUSIONS

To conclude this review, we cannot do better than
reiterate what was recommended at the WHO Inter-
regional Meeting on Prevention of Neonatal Tetanus
in February 1982 (31, 80). The main points are:

- A high priority should now be given by
ministries of health to the control of neonatal tetanus.
This should be made a notifiable disease and should
be reported separately from non-neonatal tetanus.
Surveys to obtain the relevant baseline data on neo-
natal tetanus should be carried out in countries where
it is a problem and where its incidence is unknown.
- The control of neonatal tetanus and other dis-

eases in the Expanded Programme of Immunization
gives an opportunity to forge ahead with the develop-
ment of primary health care in the developing
countries.
- Targets should be adopted by each country to

reduce the incidence and deaths due to neonatal
tetanus, e.g., a mortality rate of less than 1 per 1000
live births by 1990 and zero deaths by the year 2000.
- The incidence of neonatal tetanus should serve

as an index of the quality (and of the degree of
utilization) of the maternal health services, of the
effectiveness of the immunization programme, and of
progress being made in achieving health for all by the
year 2000.
- The successful control of neonatal tetanus will

depend on both improved maternity care and immun-
ization of pregnant women with tetanus toxoid. Close
and active cooperation between the Expanded Pro-
gramme of Immunization and the maternal and child
health and other programmes at every level is there-
fore essential to eliminate this disease.

RESUME

LE TtTANOS DU NOUVEAU-NE DANS LE MONDE D'AUJOURD'HUI

Le tetanos du nouveau-ne represente une importante
cause de morbidite et de mortalite evitables. Par le passe, les
services de sante de nombreaux pays en developpement ne se
sont pas suffisamment preoccupes de cette maladie mais, ces
derniers temps, I'ampleur du tetanos du nouveau-ne est
devenue beaucoup plus manifeste et on s'est apercu qu'il
s'agissait d'un tres grave probleme de sante dans les pays en
developpement. Les resultats d'enquetes ax&es sur la
collectivite ont montre que les taux de mortalite par tetanos
du nouveau-ne vont de moins de 5 a plus de 60 pour 1000
naissances vivantes, ces d6c6s representant entre 23% et
72% de l'ensemble des d&ces de nouveau-nes. Jusqu'a
present, les resultats semblent indiquer que la maladie fait
perir plus d'un demi-million de nouveau-nes chaque annee.

Le tetanos sous toutes ses formes, et notamment le tetanos
du nouveau-ne, demeure sensiblement sous-notifie dans de
nombreux pays, les systemes de notification ordinaires ne
recensant guere plus de 2-5% du nombre des cas de tetanos
estimes au moyen des enquetes men6es dans la collectivite.
Des estimations plus fiables et plus precises de l'incidence et
de la mortalite par tetanos s'imposent donc.

L'elimination du tetanos du nouveau-ne constitue un
objectif essentiel, tout a fait realisable. On peut y parvenir
en associant deux methodes: 1) accroltre la couverture
vaccinale des femmes en age d'avoir des enfants, et notam-
ment celle des femmes enceintes, au moyen de l'anatoxine
antitetanique et 2) ameliorer les soins de maternite en
s'attachant a augmenter la proportion des accouchements
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pratiques par des personnes ayant requ la formation
convenable.
La mortalite par tetanos du nouveau-ne doit servir

d'indice de la qualit6 et du degre d'utilisation des services de
sante maternelle, de l'impact des programmes de vacci-
nation et des progres realises dans la voie de l'objectif OMS
de la "Sante pour tous d'ici l'an 2000".

L'elimination du tetanos du nouveau-ne suppose un

engagement sans reserve des pouvoirs publics et autres
organismes, publics et prives, charges des soins destines aux
meres et aux enfants. L'apparition ne fuit-ce que d'un seul
cas de tetanos du nouveau-ne est le signe d'un echec du
systeme de sante, car la prevention est possible, grace a
l'intervention des personnels de sante competents qui sont
en contact avec la mere.
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