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ABSTRACT

.-
The purpose.of this thesis is to describe a research strategy

for evaluating the efficacy of a reduced dose maternal tetanus

irrmuni'zation schedule in reducing neonatal tetanus deaths in

Sierra Leone.

Neonatal tetanus has been demonstrated to be a major cause in

infant death in areas where sanitary midwifery is unavailable. A

review of the literature reveals evidence for reduction- in neonatal

tetanus deaths by mater.nal "immunization using a conventional three

dose adsorbed tetanus toxoi~.

In Sierra Leone, as in many developing countries, the resources

are unavailable-to maintain a three-dose sche~ule in the relatively

inaccessible ~nterior of the country. A two-dose schedule of a

concentratetl adsorbed toxoid has been recommended as an alternative

by the World Health Organization. ~esearch on simplified

immunization schedules has been reviewed; the results are inconclusive.

~.A double-blind randomized placebo-controlled design has been

selected to address the research questions. Various aspects of this

design are discussed with respect to methodologic and ethical issues.

Procedures for carrying out the trial and for the assessment

of neonatal tetanus death in a remote chiefdom. in Sierra Leone are

proposed. A procedure for the analysis of outcome data is presented.
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CHAPTER 1

INTRODUCTION

1.1 Health Objectives in Sierra Leone

In the National Development Plan 1974/75 to 1978/79 the

Sierra Leone government has stated its objectives' in improving

the state of health of its citizens. Emphasis has been placed on

disease prevention rather than cure, on maternal and child health,

and.on a rural health infrastructure. The highest priorities have

been placed on the control of tetanus, measles, tubercu1o~is,
~

~

leprosy, and whooping cough, both because of high incidences of

thes.e diseases and because of the possibility for reduction in

morbidity and mortality through immunization.

1.2 Tetanus

1.2.1 Magnitude of the Problem of Tetanus

Tetanus is a disappearing disease in many developed co~ntries,

probably due to improvements in living conditions, easier access

to medical care, and ~he mechanization of agriculture, but particularly

to the introd~ction of large-scale active immunization programmes.

Tetanus remains a serious problem in developing countries; incidences

1



in ~ane tropical countries~ to be inCrea~ing (7)~
.('

This, however, probably represents an impro~emenf in ~he reporting

syst~ rather than an increase in disease. In Sierra Leone,

tetanus ts listed among the ten principal causes of death (7).

1.~.2 Magnitude of the Problem of Neonatal'Tetanus

Tetanus ~f the newborn is mO~lY to occur where births

are attended by midwives who are unaware of the need for sanitary

handling of the umbilicus. Tetanus bacilli are found allover the
" ~

world but seem to be in higher concentrations in hot, wet regions"
-

with soils,'rich in organic matter. The remote tropical areas,
~

which are then suggested to be the areas of highest incid~nce, are

<::-also the areas with very limited.reporting systems. Estimates have

been made in various c!efiryed areas, particularly those in which

specific programmes for the reduction of tetanus mortality have

beeniritroduced. In'an area of Columbia, Newell. (43) found an.
incidence of 110 deaths per 1000 live birth~; Schofield et al (52),

60-80 per lboo in New Gujnea; and Berggren (4 )in Haiti describes

an' isolated valley where.th~ rate before intervention was 270 per

J

1000 liv~ births.
.-

./

r
'-

In Sierra Leone" two hospital admissions surveys, one~;n

Freetown (8 ~nd another in Segbwema (61) found tetanus to be the

second greatest cause of death in ch~ldren. A survey d~ the

Serabu area of, Sierra,.Leone showed tetanus to be the leading cause
I........ ' ,

of death in' neonates"~ an incidence of approximately ,115 per
\

•
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3

1000 live births •

. Treated case-fatalitY estimates range from i8 to 73% (60)~

However, onset of tHe disease is very rapid and prognosis is

related to the length of the incubation period~ It is likely, then,
to_

tha~those infants surviving the length of time,that is required

to gain access to medical care are the least severe cases.

Newell (43)~in Columbia has estimated the untreated case fa~ality ~

rate at 96%.
".?

l

1.3 Natural History of Neonatal Tetanus

1•.3.1 An III ustrative Example

The tetanus bacillus is found in the superficial layers of

soil and in the intestinal tracts of humans and certain animals,

'-

particularly horses, cows, goats, and poultry. It is most frequently
I

encountered in regions with hot damp climates, in soil rich in
~

organic m~tter.· Neonata) tetanus is u~ua~y caused by the infection ~ If
•

of tne urnbiiical stump.

With the above as background, the following excerpt may

serve to illustrate the conditions which permit tetanus infections.

The excerpt is from Wil kinson (60), descri bi ng the traditions near

Segbwema in the Eas~~rn Province of Sierra Leone.

liThe pea 1e cOOlpri sea 'predomi nant1y agri cu1tura1
corranun ty ... Most of the pat; ents corne from vi 11 ages
of f r than 500 people. There are no horses and
few cows in this area, but it is common to see goats, .
hens, sheep, and sometimes pigs wandering around
the houses. At night the hens are taken indoors,

-



•

and other animal~ often shelter on the veranda ...
There are relatively few trained village

mipwives, and, so far as is known, "all the cases
here discussed were delivered by traditional
village midwives -- usually .Bundu Society elders.
Birth usually takes place on a grass mat spread
on the earth floor of a mud-walled thatched house.
According to the custom of the local Mende trib~,
as soon as the baby is born a woman will run to
the village and borrow a-particular knife kept
by an old man;' the knife may be hanging in a
raffi a bag on the wa 11•. on the top of a cupboard.
or in ~ box together with other possessions. The
umbilical ord' is ·tied with native spun thread, then
lime" ln I is pplied by the midwife, and
subseq~ently ch morning by the grandmother. The
application us ally consists of the juice from a
young banana hoot. squeezed out by rolling it
between the ands. Sometimes leaf fragments are
added. I is 'interesting to note that the banana
trees are commonly grown behind the native houses;
it is customary to throw'house sweepings and refuse
around the bottom' of the trees, and animals root
among this in search of food scraps.· A young
banana shoot originates from its parent stem below
ground and thus comes into close contact with the
debris around the tree base."

1.3.2 Natural History

Details of the natural history of neonatal tetanus are

shown in Figure 1. The general format for this style of naturel

history presentation is explained in Appendix A.

1.4 Conclusions

The high incidence and high case-fatality rate of neonatal

tetanus in Sierra Leone. and the possibilities for its prevention,

have given the control of this disease a high priority. In the

4
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