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ABSTRACT

The objective of the resear~h reported in this thesis was
to describe the vac~ination coverage of children aged 12 to
:23 months in the Mosvo1d Health Ward of northern KwaZulu.
The ExpanUed
technique was

Programme on Immunisatioh ~luster sample
u~ed. Simultaneous measurements of th.

children's weights and arm ~ircumferences were done, and
their birthplaces nc~~d.

Va~~ination cover~ge ~ates were generally low; 74 to 83
per ~ent~· f the chi ldren had had BeG, 47 to 56 per centhad
had three doses of DP'r, 48 to 57 per :ent had had thr€2E!
doses of polio and 47 to 56 per ~ent had had one dose of
measles vaccine. Forty-eight per ~ent of the children had
been born at home. Fifteen per cent had weights which Were
mora th.sln two standard d~viations below the median
weight-for-age according to NCHS curves, 11 per ~ent had
arm circumferencen of 13,5 centimetre~ or less. The

results are cOfllpC\redwith other findings from elseWhere in
southern Africa.

Relevant literature on va~cination coverage improvement and
the measurement there~f, is reviewad. Recommendati~ns are
made for increasing coverage r~tes in th~ Mosvold H~alth
Ware) •
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CHAPTER I INTRODUCTION

1.. Motivation for the Study

The study was f=llannedprimarily to mE?asure vaccination
coverC\ge of children in the MO$vold l1ealthward i.nfar
northern !<waZulu. The need arose from a concern about
two tattors:

1. The continuing Clccurl'-emceof iI'Il:.. sle'$ as a commcm

and serious disease CIt t:1S hospi ta.l•
there were 278 measles admissions

In 1987

to the

paediatric wdrd.

2. The impression that lat'genumbers of children wel""e
unvaccinated:

a. many children tre~ted at the hospital were not
vaccinated fully;

b. clinics were very sparsely distributed io the
area, and it appeared that a large propol""tion
of the population were living further than
five kilometres from clinics.

We intended to measure vaccination coverage by
visiting a sample Of homes and inquiring ii"ltothe
vaccination status of children aged 12 to 23 months in



thes.e hous,?hpld\;7. This would prov;os data ir
anticipation at efforts to e~<pand .::ommvnity hea 1th
servi;;es .::lndin particular to make immunisation more
available to the chiIdren in the l"'egiclr1.A field
stl,.tdyof this type would also p, ovide us with other
oppcrtunitiss: we were very interested in finding out
whr.!it proportion I:IT children IAtere born at homs9 with a

view 1:0 further resl?arch into the local role, iT any~
of trClditional birth attendants. Furthl?rmo!'"'I?Jsimple
measurements such as we.i.ghts and et »: ".:ircumfsren.ces

indicart.:..c.m
parformed on the
of nutrit.ional

children sampled, and an
status could be obtained.

could be

It was hoped that these measurements wOnld provide:
useful ba$~line data~ Many underweight children were
being admitted to the hospital and we hoped to gain
some information on weights a~d arm circumferences of
healthy children in the community

The would alIso introduce concepts of
scientifically based field ressarch to health worker~
at the hospital. Further, Mosvold Hospital had
carried a very low profile in Kwalulu and faced
closure in 1986 owing to a ~evere shortage of medical
staff. Ws hoped that th~ study might attract the
attention of Head Office to the re~l health problems
of t,,e arelS~ and provide evidence of a serious local
cDmmitment to solving some of theSe;? problems.



2. Spee:if:L4:Objectives of th~ St.udy

II1 summary, the ooiec:tives cH' the study were:

1. To measure veccin~t.ion st~tus of children aged 14
to 23 months, against the si~ target diseases:
t.Uberc:ulc:a~is,poliomyelitisp tetanus~ diphtheriap

whooping cough and measles.
2. To study the infh.u;;1nce~if anyp of livil1g f.-arfrom

...:linic:son vaC:C:inatic.ncoverage.
3. To simple data on weight~ ~nd arm

circ:umf~rences of children aged 12 to ~3 months.
4. To measure the rate of home deliveries.
5. To introduce scientific field research methods to

hospital health workers.
6. To attr',~ct Head Office attention to ,',ealth

prOblems in th~ Mosvold Health Ward, and efforts
being made to solve them.

A review of relevant literature follows in Chapter II as

background to the des~ription of the study. This is

d~vided into two pad:s:

1. Discussion of efforts to a~celerate immunisation
E'Tforts.

2. Di ~Cl.lGsion of the methods used to measure
vaCCination cover.ge~
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L!TERATUR~ R~VISW

PARr ONE ; ACCELERATED IMMUNtSATXQI\Ig THE E.XPANDED

~ROGRAMME ON IMMUNISATION

The immunisatit.lt1of children a9~;i:.m~tthe mQst e.Olllmon
i:\nd deadly infectious diseases has been described /j\$

thtiii1world's most powerful public health technology,
and $aves t~e lives of about one million children in
deVeloping countries year.:!.·:!! Without
imtnun.isation? 100 000 African children south of the
Sahara will die befor~ their first birthday and a
further half-million will be disablsd each yaar.~
Immuniaation is also considered to be onE! of the most
~o5t-effectivE! health interventions; the more obvious
benefits are savings in tre<;ltment cost$ following

incide'''Iceof dise!ia=e,redl.lC:tionsin mortah. ty
with avoidance of suffering andand morbidity

inconv~nience to childrem
"spill-ov':l'r"benefits such

their families, and
improvements in otheras

arms of health service$ consequent on improved



Immunisation (EP!J originates from the World H~alth

Thtr= assembly recommended that member states devs:lop
.and maihi:tl;\inilnmunisation arid $urvei 11anc::eprognammes

merge the highl Y !Successful Small pc;x E'r....dicai:ion
Programme and the EPl, so that use couH:l be made of

General programme policies, incluuing the 1990 goal of
providing immuriset\tion for all children of the world,
were adopted in resolution WHA 30.53, in May 1977.
The importance of E'PI as an essential component of
maternal and child health and Primary Health Care
(PHC) was emphasised in resolution WHA 31 53 in May
1978 ana in the declaration of Alma-Ata in September
1978.""

If! February 1982 the assembly warned in resolution WHA
35.21 that progress would have to be accelerated to
meet the 17'90 goal and urgmi meillberstates to cC:)f'Isider
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14 Promotion of EPI within thlf'oontext oT PHC.
2. 1r1VSstmsn t of adequate human res~urces in

immuni~",ation..
3~ lnvest.memt of ,;:adequate fin.;mci.:al resoW"ces it"l

immunis.:at.ion.
4~ Continuous

aOC$lptation.
5. Pvrsui t ,;,f re~;ecarc:hand deVelt\prnsnt.

programme and

The

1985
tc!\ken
Thesl?

EPI glob.al.advJ.sor}' group reoornmen1ed irl Novembel'~

that three.> gener£ll and fC)ur speoific ac:t.ionsbe
by naticna] programl,1es to acce.>leratl:' I=Irogr(\l55.

were endorsed officially in resolution WHA 39.30

IIThreH:!general .oI .... tion5;

1. Promote the achievement of the 1990 gQal
nationally.

2. Adopt a mix of complementary ~tpateqies for

programm? acceleration

3. Ensure that r~pid increases in c:overcag~can be
sustained through mechanisms wMien 5tr=n~'the?n
..;he de! ivery of other pl"'imary heal th care

interventior'ls.

Four specific actions:

1. Provide immunisation at evary oontact point.
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2. Reduce, dnop-'out r~tes between 'first aand 1as}:

immunisaticms.

3. Improve to the

di.!;.adv<3\ntag-e1'din ur-b~n areas ...

4.. Inc:~ease prior.tty fol"" the. contro' of (h'(?<asles1

poliomyelitis and necmatal tetaru ..as.

In

the

Septembel"" 19a5~

EPI dec:lal""lSd as African Immunisation

}"ear.:$ De$j::lit.e melny ,encouraging deVelopments on the

continent, prospects:; fOlr the achievement of the 1990

goa 1 sti J. 1 appeared poor for' most of the 1east

developed countries of Afr,ic::a. 4

3. EPI in South Afric::~

South Afrie::a is not a member of the World Health

Organisation. Responsibility for

services is divided among 15 dif'ferent authc:lI"j.ties:

the State itself, four provincial adm~nistrations and

fOlur independent and six non-independen'" national

states. A further 800 local authorities a1so

administer their own immunisation servic:e$.~M

Recently a plea was made for a national i~munia.ticn

poU c- ;

1. Central c::o-ordinatiol'l "to count~r the enCi"'mous
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fragmentation" of immunisation services.

2. Detailed s"':andards are

evaluation; results of evaluations should be

calc:ul.ated at field level .and not in central ne::ad

offices.

3.. Immunisation services sli:Juld be provided at ~11

health service points.

4. Ac:lequate financial and human resources shouI.d be'

invested including tr.;aining for ErI management.

5,. "Consumer demand for immunisation must be

im:reasecl by e;<tensive hE:'alt'1 education eTfo~-ts."

6. "General practitioners mllst be involved in the

execution of the policy as well as the monitoring

of the pl'"ogramme.,;

An addi.tional point wa.S that the EPI in South Africa

should b~ concerned not. only with vaccinas; "it

should be an essential component of PHC and a step

towards mOI'"e healt.hy and democratic South

AfriC'a.";L~

4. Strategies for Accelerffiting Vaccination Coverage

Immunisation services in many developing countries

have proved hopelessly inadequate.e

immunisation aCCeleration strategies in 22 countri=s

;n ;l988 for the EPI Global Advisory Group highlighted
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a number of.problems:

1. !nC\dequ,:\teplanning 0'1 services.
2. Admi"i.strat.ion of lal"'genumbers of vacc:i.nat.ir.:Jn.st.o

children t.oo old to bS'r\efitfrom them.
3. High drop-out. rates, 1rom earlier to lat~ doses of

vaccine.
4. Hit;!h(:ost of veil::cines~'facilities and equipment.
5. Inaibilii:y to sustain coverage at levels achisved

during acceleration c::amp.aigr.s.
6. Disruption of other orlgoil"lgactivities in PHC. by

accelerat~Qn c::ampaigns.~~

M~st countries in Afric:;autilise a combined sy~tem of
fixecl and mobile clinics for vaccine delivery. Ninety

of Africa's rural population lives in small
settlements, creating logistical

percent
scattered
diffic:ulti!:!s, compounded by a poor communic:ation~
infrastructure.-
applied:

A combinat.icm of methods should be

1. Pl"'omoting ~nd providing immunisat ..on at eVery
health contact in all health facilities in the
country.

2. MobilE:> and oUtrelach services vi$iting re?rnoterural
areas and location$ away from existing facilities.
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:S. Mass c:~ ·.Aai~ns or natitmal if1HnUni~atit:m clays as:

a. emergen.c:y measures in epidemi t;:s;

b. a catch-up str'.:a.tegyand c:atal yst for EPI

expansion;
c. ongoing annual or bi-Cinnual c:am-

The ability of a country "1:0 render such serv.ices
~ffec:tively will necessarily be d.mited by its health

reSOurces and l.nir-,astrw;:ture. As stated by the World

Health Organisation (WHO): "immunisation coveraQe is

also impori:cant indicator of efft:'ctive health

infrastructure. Variatiol1s in coverage largely

availability of existing

heal th services in each count.ry.":t.!3

It is well known that 100 per cent vaccination
c:overagu~ of a susceptible popul ation is not

necessary for eradication of the targ.~ disease.
At certain high coverage level, a IIhsr-d

immun~ 1~yII is created and tranamission of disease

i~ interrupted.~· Levels of 92 per ~eht to 96

per cent are

pertussis.:I.··.:\.7'
requi.r-ed

Ninety
to eliminate measles and
per cent

polio vaccine will eradicate the
coverage with

di$~ase~ i·1
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for- .approximately 12 years.l.E3

Covereage OT 70 per cent with polio and measle!.>
vaccine can be e~pect.ed to \ainta.in'the inc.idence
of the disease'$ at accepteably low levi21s·.;l..f3p19
H's:rr' immunity can be achieved with lower coverage
rate"" ;l..;, sp;;;trselypopulated rural area?, but theSE'
would be susceptible to epidemics originat.i11gfrom
heal"'by Ul"'b;;;tnsettlememts, Wheme disease
tl"'ansmission is greatly facilitated by the higher
pcpulation density.20 Optimal control therefore

which has an Cild:.ive immunisation

programme, set its immediate ~overage goal at 85
per cent for 19a7~ and its "long~termH goal at 97
per t:ent for 1990.22 Most African countries
have reported vaccination cover'age l'"'ates~.'hichere
considerably lower'~ and an acceptable short-tel"'m
strategy would be to ~im at 70 per cent t:ovel"'age
in an initial effort to contain, rather than
eradicate.~ the vC\cc:ine-preventa\l;J1ediseases. A
recent evC\lUC'ltionof coverage in Lesotho showed
significant improvements bet.ween 1982 and 1986.
Coveral;;Jewith polio vac:c:inerose from 54 pel'"cl2:!nt.
t.o 80 per cent, and that of measles vac:cine from
49 per cent to 73 per cent.~~ CoVet-.a.gerC\tes
for othEr Afrit~n countries are shown in Table 1.
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TABLE L: VACCINt:'.TION COVERAGi::g AFRICAN REGION

Country

BeG D?T3 Polio3 Measles

Sot.swana 99 86 88 91
Rwandeio 92 97 86 79
Zimbabw('l,~ 94 79 8.1, 77
Lesot.ho 86 82 eo 73
Kenya 86 75 75 60
Swaziland 91 74 74 74
Tanzcmia 93 69 65 76
!CllmbiiO\ 92 66 61 58
Malawi 79 66 55 66
Cameroon 77 61 43 39
Burkin.a Faso 67 ~4 34 68
Zair-s 52 32 33 39
MOZambique 47 29 25 39
Nigeri.:.t 42 21 22 32
Uganda 51 21 21 27
Ghan", 31 35 17 63
Ethiop~C1 12 7 7 10
Niger 28 5 6 19
Equat.orial

Guinea 30 3 4 12
Angola 25 9 N 26

Polio3 =
No data availablm
completed full s~rie$ of three DPT
vaccinations before age 1 year
completed full ssr-ies of three polio
vacciilatitJns before age 1 year

N =
l)PT3 =



b. ~1assimmunisation campaigns

Mass immunisation campa~gns are a ~apid, if

tempon~try~
covera<;je.
tools in
epidemics.:.:e

means Clf increa!:iing vaccination
Th(2Y are effective Hfir4::!l ....fightfng'·

the of $pread of
involve wholeCampaigns may

$oc:.ieties.and set up outre.:lcn seW"ViCES f.ort.he
first time in previou$ly neglected a.reas..1. They
lead also to cons.cfenti$aticm of communities to
demand and expect better heCllth care, and provide
high points in the ~ontinuing process of health
developmerlt.:.7l!<!>

Camp~ign strategies include:
1. "Accelerated

plans. II

implementatiorl of exi ..sting

2. "Use of periodic pulses of intensified
activity. II

3. National immuni$ati.on days.27

Campaigns from Burk.i.n
Colombia have been descn.bed in detail.~G3·2?~3Q

All were very successful in terms of numbers of

children vaccinatedJ but the effects on target
disea$e incidence Were not stated in any of these
reports. The Burki.n.aFaso "vat:c:fnationcommando"
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did? however, lead t.o an e:wakeming of progress

towards effective implement~tion of PHC in that.

country. Brazil's. polio vaccination campaigns,

held qn two days ·every year from 1980 to 19S3,

brought a steady and sustained decline in

pol i,omyel i L".s i,ncidence.::'Ii;!;' The ultimate success

story of

worldwide

a sing le-an'l:.igel1 campaign is the

eradic:ation of Y.-mallj:.;'"lx. Health workers

involved in the Smallpox Er'adication Programme

objecti,ve:

to C:Ol1centrate on at 5ingle clear.

.l;.ne eradic:ation of smallpox in their

Certain J.eacling figures in the sme.llpox

eradication effort feel that the smallpox strategy

can be applied to t.he other EPr tar' r:iiseases.

According to them, r ruthless pursl. i a 5]!iclgle

measurable goal may bring bette' esults than

integrating immunisation into L. j PHC, which

includes various other preventive, promotive and

curative Oral polio ....vaccine has

been singled out as ideal for sin.gle-antigen

campai,gns where two days, two months apart, .every

year, can be set aside for polio vaccination.

Since the vaccine is

administered by lay

education~ Other EPI

given or.ally, it maY be

persons with minimal

vac;c:.ines, being inJectable~
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need to be given

Periodic
by health

vac.::inati.on

campaigns, held every three to si>(months, have
also been $ugge$ted.~J. Despite this enthusiasm

Tor single-antigen
expressed about
$ustainability.40

campaigns ~ some doubt has.been
their cost-effect.ive~ess and
The Brazilian polio campaign.s

were converted into a multiple--antigen programme
in 1984~ with the addition of Jiphthari.a,
pertus'_ tet.anus and measlE.'s V.l!ICCiflE!$.'S:t.The

low incremental costs of providing Cldditional
vaccinations at the same time and place. was
li.kely to provide the multiple-vaccine programme
with greater impact per dollar spent than the
single-vClccine programme.'S~

Mass immunisation campaigns have recently met with
much criticism. Isolated Campaigns, not supported
by ongoing sustained immunisation services, may
le.ad to repeated cycles.of immunisation followed
by e~idem~cs as unimmunised populations grow in
the wak~ of campaigns.G~ This happened in The
G.ambia in 1967. Three mobile team$ vaccinated all
children aged six months to four years against
measles and the country achit=ved the dist;';'nction
Of being th~ fir$t in the wo~ld in which m~asla.
transrli$sion wag· interruptli?d. .1e success ""'as
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oMly temporary and. by .1972, measles hao re",ppei;\red

as ",n endemic disease. Raasone given for this

failure included the of a hecilth

infrastructl-re J a short.age of v~ccil"les following

the c;.amp"lign and a lack of supervison' skills C\nd

resources to mairrtain mobile operations.37

Qfosu-Amaah has $uggeste.J that annual polio

campaigns in Africa may disrupt immunisation

programmes and reverse ~he trend ~f integration ~f

Ep-r into PHC. Suc.h campaigns might prove very

e}{pensive~ with administrat_ve and logistic

ability absent. He advisEI!:>that African ctluntries

should rather continueJ to build on their E')d.s;: .;'g

EPI structures.:se Colombi$in workers:l were

similarly concerned that ~heir national compaign

would eclipse and detract from the continuous

routine

maintains

pL'Inning

vi:\ccination services.'So Thta t;PI

that

and

campaigns require meticulous

organisation with political

commitment from the highe~t level. Campaign$

$hould II reinforce not replC\ce the PHC services

that must provide immunisation on a reguler basis

to young chi ldl""'en"39. The L .,S Gl'J~ ,,i Ad'-isory

Group stated in 1985 that campaigns should only be

undertaken

impact of

.a :·tsr-considering the "likely long-term

such a strategy and the eO!Jntry'i:5
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ability :to i.mplement and maintain the

Campaigns, therefore, are only a

first of activity and

substitute routin. lang-term immunisation
programmes.40 While such even1:s may conc:entrnte
action for a limited period on clearly identif~ed
goals, measures must be created and maintained to
b&come routine activities of the health service
and community life.41.

The questio~ of mass campaigns in South Africa was
addressed by Earron et al. ThE:!Ypointed out the
poor co-ordinatio~ of different health services,
the lack of involvement of high profile leaders
and minimal communi ty involvernl:>ntin he.;;!.lth, as
~~c.tors militating against success of mass
campaigns in the Republic. They recommended that
vaccines continue to be delivered as P~Tt of
Mater'tal Clnd Child Health (MCH) services ar _1,0::.'1:

the present health infrastrl..lcturebe exh, ~ed.
Successful MCH services would eliminate the
necessity for vaccination campaign$.2s.

c. Routine immunisation services

Rapirl increases in vaccin~t1on cov~rage are most
easily obtained where the health infrastructure is
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alrEUlOY deve'1!oped.4 A<:c:ording to the EP I, over
50 pSI"" CE:h of ch;,ldrE:nLn the world, exduding
Africa, receive at least one of the EPt va<:cines,
and "simply by v"einfclI'''<:ingexisting health
se~,;ices, there seems t.obe eVeiry re.:l!sonto expect
t.hat immunisation coverage of 60 to 70 per <:E:nt
will be ;achieved ••• by 1990. U4~

aoph~thatswana feel that the main thrust. of
immunisation policy should be directed at
increasing the frequency of contact between the
t.~alth serviceu. and chi ldl"'enouril.,gthe first nine
mor,th$ of li 'FE!. Their I'"ese.:arc::hshClwed that
frt?quen<:y
corre 1.at.ed

of in the first year
SpignifiCantl y with v..u::cination

status.413

The vjew that immunisation should be offered .5 a
separate vertical service has been st.ted by David
Henderson, formerly of the Smallpox Eradi<:at!on
Programme. He maintains that immunisation takes a
"beck 5ieatU tel curative care if provided tiittthe
s~me paint by the same people who provide other
PHC activities.::!! The EPI disagreee aNi
recommends
other PHC

that immunisation be inteQr~ted with
fun<:tions, and ~e provided at all

facilities wh~re maternal and child health care i$
·offered.~~ The availability of each service,
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rnoreover~ promot~s the use of the otber serviC:e!fs
by 'th~ population cOncerned .44 Henderson does

that the integr~ted app.ro~c:::h
most probably it is

is more
the j,lorecost-effeG.tive p

finance and
a he~'lth
vaccination

resources are in short supply. Where
infrastructure does not exist, a

c:ampaign mCAY provide the firs:;t
introol.lrtion of immunisation i:!ctivity. This Meed~
to be followed by a regular service. providing
immuni$atlon from "fixed or Mobile pOints~ acting
a.s building blocks on the w<'\y to CApermClrlent
integrated PHC service, other components being
added one by one in re!;lIpomset~,popu 1carneed or
dem8\no.400." 419

i) Mobile clinics

The I.':hildren that benefit the rnosi:::from
frequentlyimmunista1:ion service. a.re mc~t

tho.. residing near existing health facili-
ties.·. Tanzanian workers noted that only
35 per cent of the country'$. population livt;.9d
within five kilometers of the health units$
and th,at vaccin.;:\tioncOVerage was considerably
low~r in areas far frOm the unit••·? In a
Zimbabwean stUdYl long distance from cl~nic.



20

~'Ja$ a 1I1l'ac;!;tngr-ea:5on $tated by parents Tor
non .....imrnunisatic.ll1of children.4s

South own Health
Orgahisation for Southarn Africa (RHOSA) ha.$
r"E.?commenal::'e:!th.:ilt MCH serviees be si tee:!itO more
than five kilometers or 45 minutes' wall!,from
E!vl:'ryinhabitant in Southern Af(ic~.49 This
m<ay be aChievee:! il"1 a rural setting by a

two-prongEd
av.ailable

cl inic:
to those nearby. and a mobil. cJinie

riS\diatil"lgout from thera to well~lmown
fi~ed
health
driver

stopping point!:;>..SQ Mobil e chi J.d
t~ams in eazankulu~ each with onE?
ane:! two nurses1 brought bimonthly

immunisat;i.pn services to within five
kilometers of all '''esidents o f the nat.ic:!nal

$:Lmilar tl1l'ams in Venda have

apparently dramc.'ltic rise in
vaccination ~dv.rage.s~

ii) Privata medical practitioner.

Private doetor·s
pr.aci..ice shoulel be involved in the prc:!visic'm
of immunisation to eligible
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DC::H:to'''"s in !ndi~ 'provided vaccines. .,.t. their
surgeries during
prolramme, and performed most of the
v<:J\ccinations in that campc'aign.~~ The ro1.e
of pri,,..atepratctitioners in South Africa ha.s

not beeh addressed. They should certainly be
urg!E!U
call

to chscl< on the vaccination coverage of
c~ildren they see and direct those who

are eli9ible~
points. The

to the nearest vaccination
provision 0"1' viS\ceinesto these

only be undertaken aftershould
c:arefuI c:ohsideratitln; they enjoy

c:on$idere.bll:? autonomy ,in this country and 5,t
would be a difficult task to monitor th~m in
tsrms df vC\ccin(:?stor"age <SIndadministrai:ion 1

and documental~on of vaccinat~ons.

iii) Road-to-health cards

RotSld-to-heal'th originally used as
w~ight charts~ now provide an integrated
record of infant and child health, including
details of vaccinations and illnesses. This
obviates th~ prc~l.m where immunisation is

sean as an end in it.elf~ such as when a
sep.:u......te immunisat,ion card is u$ed.. Tb'S!card
should be of meaning to the moth~r and fully
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compr~bensibl. to health wQrkers.e~ Visu.~
codes may be used or) the cal"'dsfor- the benef it

under ;5tam:ling of
mothers, so 'improving their

immunisation and hen:e their-
of ill i t~rate

motivat.ion for completing tbsir children' s

The reduction of drop ....out r.tes between ths fin~t
and lClst. vacc:ina.t.:tons in the SChedule w.as one of
t.he fou," spec::ific ac:.tions rec::ommer1dedby the F-PI

in .1.985. r t vJas sugges ted th''lt, to .r-educe
drop-out r-ates, health workers shouid:

1. Strengthem participation of communities in
immunisaticm programmes.

2. Provide services at mor-e c::onvenient times and
J:jlac::es.;and at regularly sc::heduled "outreach"
c::linic::s.

3. Better- inform parents of the need co r'e+urn
for repeat vaccination.

4. Identify children who are> eligible for
immunisation .and ac::tively seek out those who
are IT'dssed•.:a.c:>.

High drop-out rates have been ascribed to long
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distant:e;>sfrom c1inic$~ long waiting times,.poor
communit:~tion and poor facilities. Systems for

identifying and following up defaulters are not in
place in developing countries. !:I$ Zambian
clinics declared fully vaccinCi.ted children <;IS

"protec1.ed", and entered them in a separiate column
of their r'egistl;?r."Pro:!:ed::sdllchildren received
a star on their cards a$ a form of rst:ognition for

completed vaccination. Thi$ motivated the health
workel"s to educ<ate mothers to return for r"ej.Jeat
vaccin.ation, and clinice could mea\$ure tf1eir
achievemsnts by counting the number of UprotectedH

children in their register.S6 It has also been
sugge$ted
be ma.de
school~e7

in Ga.zankulu that completed vaccination
an entrance ..·...equirement for primary

Completion of the immunisat,ion
schedule may also be fiSlcilitatedby ma.nipul.:ation
of the schedule itself (see below).

e. Vaccination schedules

Regarding diphtheria, pertussis $ tetanus (OPT) and
polio viact:j~es~ the vaCCination ~~hedules
rE!commendl:?dby thE?Wor Id Health Orl::ianisat~on (WHO)
differ from those in South Africa in the timing of
the first three tambined dos~s.4 ••ea The WHO

recommends that the thre~ doses be given at six,
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ten and fOurteen weeks of age, whi.le cu....rent
policy in South Af ....ica dictates they
administer-ed at three ~ fou ....-ano-a.-hal f and six
months (13, 19 and 26 lAleeks). Vaccine efficacy .is
equivahmt in the two methods, but the former
carries the advantage, not only of prct.ec:ting
ih·iant'.$at an earlier age, but. al$o improv.ing
.complianc.:e and highe ....completion ....ates when given
to younger child ....en who occupy more of their
mo/chers' att.ention and a....e easier t.o C:.?'Arryto
clinics •.!:'9 There s(~ems to be little re,;!;';sonwhy
South Africa should not adopt the WHO protocol.

WHO and South Afri.can policies on measle=
vaccination identical. The nine-month
recommended age presents CI problem, as it follol;'}s
very leate on the py·ima....y OPT and polio series. At
this age a mot.her-s' early enthusiasm for
immunis.ation may have waned and the c::hild.isboth
"too young to wiE\lk and too old to earry" to the

An earlier vaccination age
may become possible with nev.)vaccine:;,administered
at six months of age using injections or an

Thr~se met.hods are
uneconomic~ however, and difficulty has also been
experienced in the production of masks and
canisters for ae ....osol vaccinCltion.¢~



A compromisE' Vaccin.:Atioh schedule ha!;;b~en applied
wi.th relative success in West Africa.e.4

SatisfC;'\ct.oryvaccine effic:c.u:;ywa$ ac:h:i.evei?dwit.h

v<;tccine..
doses of OPT <;thd ihjectable PQlio

This "simplified E?I" was fOUhd to be .,a

emly two

cost .....effecti.ve al tern8ltive to the c:ohventioncH
schedule in countries with very sparse health
service$ and dispersed populations. It c:ertainly
should not be recommended for South Africa !I'dth
its relatively Well developed economic arid hei$\lth
in irQ\s tJ"'uc:tl-ll"'e.

The ide,,, that i llnes$ contra.indic:ates vat:cination
pervades
The WHO

the thinking
,;and EP I ha ve

need to u!;;;e every

of many health workers.-·
repeatt;?dly empha$i!'5ed the

opportun.i ty to vaccinate
It. been clearly

demonstrated that ill and malnourished children
suffer nb wOI"se side-effects than well children
whten with the
Sero-conversion rates are also not affected by
ponr nutrition statu!S.47' Contact with health
care in!Stitub.oris and particularly 6ldmission to

plcmy an impt)rtant role in
measles transmission. In a Buinea-B~ssau study,
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hll

children v including those who are sever-el}' iIi,

should be vacc.inated against measles on admission

if found to be el igible. eo';>. 70.

The EPI rec:ommendatitms on vacl:ine administration

serve as the most useful guidel ine$ (Ekazzaville

1982>·:

All children a.ttending heal th faci 1ities should be

considered eli~ible f~r vaccination particularly

in reg,ions:

1. with a high incidence and severity of target

diseases;

2. where access to health care is limited;

3. where vaccinati.on coverage is low;

4~ where children only corne into cc:mtact with

health services in times of illness;
5. where attendance at health facilities is an

important fact!.:)!.. in the spread of 'the

infectious diseases of childhood.~~

In 1997 ~ the EPI, in its global sta1:l..\$rapol"'tll
recommended that it was in.Jstimpbrtant ten
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1. ~rovide immunisation at all facilities

attending women and Children.

2. Vaccinate children w!+h minor illness or

malnutrition.

3. Vaccinate as Early in life as possible.

4. Open a new mu!tidose vial of vaccine for' 'en
one eligib1e child.l.e

g. Management and training

Adaquate investment of human resources was listed

as second on the EPI five-point action plan in

.' 782.,9 Clearly? improvement in

vaccination cDverage can best be achieved by a

well managed programme.ee This appears to be a

majur stumbling block in developing countries.

Halfdan Mahll:'r, then director-general of WHO, said

in 1986 that management capacity w~th~n national

programmes was the most serious bottleneck in EPI

implementation and WHO reported that lack of

management

constraint

financial

skills remained the most serious

in the investment c:;f human and

resource$.::3"l'·?'l. St~phen Jarrett~

formerly of the Smallpox Eradication Programme~

pointed out that good management (of information,

personnel and material rE1SOUIces) playe.d a greiater

role in the smallpox eradication effort than
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An ~vall.tation of a failed

immunisation p....ogramme in Nigsria l""evealed poor

management

integration

....esulting

as the major CaUse; there was poor

into the local heal th i.nf....astructuJ""e1

fr.om lack of consul tation with local

authorities; )ublicity was inadequate and vehic::.ll?s

"the joint. WHO/UNICEF' doc.:ument "Planning Principles

for Accel.eration of Immunisation Ac:tivitieslf

contains very im~ortant guidelines for senior

managers of immunisation p.rogrammes. It discl.~sseS

planning,

staff

sustainability of services, adequate

the

supplies

planning

and

advert.ising and

equipment. It also

training, programme

management of

deals with of national immunisation

Henderson $

Ac:c::ording to EPl director, Ralph

$enio!-~ and midd ie managers It require

propriate b"aining, and shol' d ;apply what they

~~".\r'~ learned by visit.ing p training $I motivati.ng and

m:1ni toring the performance of tho<;)efor whom. they

are responsible a formidable task in countries

where c::ompetent managers are !'$carce.>."44

The EPI has provided training .materials for· middle

leval m~magers which pr-ovide comprehens;i.ve

practical exercise$> and apprOaches '\"or fieldwor:u?rs
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in d~velopin.g

dissemio.;lted to

countries.rs TheSe ~houlti be

field staff, volunteer community

workers, practitioners outside the heaJth systF.!m,

aFrd to heal th workers in training s inclUding

medical stUdents.;t.o A re ....nc ::PI update set out

a To,:,r-point checklist for supervisors in the

fi~ld.

"Superviors can use four. question!:; as a check list

for a.ction:

1. Who ii being served by the programme?

2.. Who should be served by the programme?

3. Are the target diseases occurring?

4. Are supplies arid equipment adequate?!!

From 1974 to 19136~OVer 17 000 health workers were

trained worldwide in EPI management tech-

niques.?,.:!> Locally, Ga~ankulu implemented its

immunis.t,tio,.. j:.:.licyin 1997, al.:I appointed a

programme co-ordinator at head office lavel.

Training courses wer~ held at all Gazankulu

hospitals~

QUarterly

visited

the nursing college, and head-office.

progress meetings are held ahd hospitals

rE'gularly by the co....ordinator ..

Fieldworkers participate in the evaluation of

coveragel! providiFfg ra~id feedback and hence

opportunities tc .improve coverage.22 A call has
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been m~de re~ently for ~entlal prugr~~me planning

and ~o-·or"dinati.(.:lnin South Afr ir:a. "Immunisation

officers shoulci be appointed to ~, ':.ional,regional

and local Off ices and thEY must have ~deql..'ate

authority

<adequate

of PHC~

and resources to ini+;iate and impleme.nt

Yac:~inC;'ltiorts.erVl.ces, within the context

An intEl?gr<=\tionof

the people of South Afric<=\".77

the fragmented S~uth African

to all

hp.lth services would faci"~ate the appointment

of such officersv

h. r.ommunic:~,t.ion~tr«ltegie$ and social_mpbilisa1 .on

A su~cessful vaccination progr,;,mme ne!';!dsnot. only

gCJod quantity and quality of va~c:ines and an

efficient h~alth service, but. also an acceptance

by communit.ies of the obviau$ value

of

Clearly, parents need to be

benefits of vaccinati~g their
vacc:ination.7s

ch1ldren1 where ~nd when services are available

and at what age children should receive the
vaccines.~ This is a fairly simple matter in a

wel!-functioning EY5tem which has already achieved

univarsal CCiVl?rage, but in launching new
programmes and n vitalising stagnant sentices,

total social mobilisation is nec:ess<S\ry to

publ.ic healthtransform immunisation from
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a

The
"r-evoll..tion"".ry

movement",,~'" det:larati(.m
.~ need for communltjes to participat~

actively in the provision of their own health
services.?'",? This C~li only be brought about
through effective L:pmmuni,::;ations'l:rat99i(;:15.

i) Political will

The involvement of political and national
leaders cen cont.ribute c::onsi'::Ierably to greater
6'lcC:eptc!4nc::eof immu"isa by parents.:I.·;I.:'.$
Ralph Henderson has s~id l:h-i/lt "leaders of
developing countrie~ must be made G.nsitive to
the death and sU'ffering beJing caused by thl::
vaccine-preventable diseases and to the tact
that tpday this suffering is needless."44

The Tan~anian president recently declared EPI
as:. a prj.ority
the head of

programme in his country~ and
s~. te of Burkina ~aso was

personally
"Vaccination

involved in the national
Comm,,lndu."26. SO The lTIC)st

rl':?markable eKample of "political will" comes
from EI Salvador, wheY-e government fOrces and
guerill.:l.$ <?greed to ~ truce in the civil war
to allow three vaccination duys to be held

throughout the countl"'y.29f
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The political $~gnificance of immunisation i~
contrOVE?rsial. ThE? proponents of UNICEF's
Child Survival and Development Revolution
(CSD1=<) and the GOEH programme (Gro""'thCh~rts,
Or'al Rehydration, I3recH;.;tfeeding,Immunisation)
believe that the succes:j .::11CSDR CCl'" prov~de •
leading edge for greater reforms in all basic
needs ••~ Imffi~nisation strategies confront
some of the cau,=,esof underdevelopment and can
lead to mobilisation of politicians,
professionals and the publi to addre~$ the
issues central to the human right of freedom
from di$e.$e.4~ David We~ner however, feels
that the caUSes of poverty and malnutri~ion
are not being addressed by the CSDR? and that
selective primary health cara~ such as Oral
Rehydration Therapy and immunisation, places
more control in the hands of central

businessmen foreign
"'experts". In some of the more repressive
countries, sold~er. and security police have
been mobilised t.o pt:lrtici"ate in
immunisation campaigns. Werner says that the
CSDR "h~s th~ potS'n'~ialto unclarmine the i='asis
for PHC which calls for a truly revolutionary
mobili$.t.i~M of people in the struggle for a
he..alth;;,er just Social and economic
order" • He believes that. immunisation should
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be integrated into ItpF.?ople-centr"ed .:appl"o~ches

which .ra part of e global struggle for the

r~distribution
Werner appeai"'s to di.s~gi"'ee more with the
N'et.hod of .i,mplamentationoT the CSOR than with
its ultimCi\ts objectives.

In South Africa, the quest.ion of political
will in immunisation is complicat.ed by the

the
r:olitical

health care
struc'cut"'e>

system.
and its effect onracial

The inadequate

of health
poor health

allocation and maldistr5,bution
contributed toservicss

conditions among
particularly rural
who would benefit

the less pr:Lvileged gronpsv

blacks.·. These p.ople~

most from e1fective
implementation of EPI in this cot..tntry, ccOtrlnot

in the present
political will

political
tC'J in'prove

climate influence
immunisation and

ii) Customs and attitudws

A successful vaccinatiC:)M progY"amme must t;;ake
into Account the custom. and traditions 01 the
community that is to be s~l""ved. Communities

frequently resist imposed knowledge and



technQ.LoQY; it is importelilt first. t.o

und.ers·c.elt1d elno utilise the knowledgE' arrd

experi!sncs of heelJ.t.h mi$\ttSI"$ already existing

in tl'1e target popul at.iQn. 64 Areas of

agreemlsnt wi tl1 heal th-wQrkel"'s' convEmtional

kI10wle(~ge should be sought. In introducing

immuni':sation to village and l"'ural people~

exp.l.c:ll"l,ations on

oiseCi'l$I~ should

ccausation prevention of

not as

be offen-ed a.s an a1 tel"nQ\tiv~ ~

replcll:;:ement, of tr/;i\oitional

Immunisation may be difficult toImow 1e(:fge.

explain, for

and anellC)gie;os

Surveys of

tellck of vernacular terminology~

may to

to

be used.e~

attitudes and

immunisation in

.and Gazankulu

NigeriiSl" Honduras, ZimbabWe

aided heal th wor:kers tn

providing a mora ef~ective vaccinatian pro-

The stuoy

revealed ~ local belief that all children

should contract measles at a young age, to

prevent seriQue complicC'ltions in later life.

H'ill!a i th wprlt,ers then t1,ad to expl i3lin to parents

th~t the vaccine did not prevent measle$~ but
thc;.\t it t:.aused C'I mild form of the disease and

there·~ore protected tMs child :against sewious

compl i<:::ations. ~.?'
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iii) Active community involvement

Active public: part.icipation in immunisation

programmes $h(:J·illd be enc:ouraged. Communities

~an support fl"'om local resources the financing

!..'If bun clings I petrol and Sell aries ~nd so

ber.ei' 1\: from immunisation services, when

90v~rI1mellt.t; llii,cl~ financ:e at the timeo While

!i:>U.¢11 r:ol'1tributions Il'1cly engender a feeling of

pride in "thei,'" own"

iMmunisatior services, governmants should

'$1:i11, ..,ccept the major responsibility to

prov.l.j~ services for- those in n~ed.e<i>

Comm:.Jn.i.~y members c~n also bec:ome involved in

\;i~reddi~g thl:? mess.agE' about i.mmuni$at;i.on. L.ay

care group member9 in Venda and Gazankulu are
in cont.t\\ct with their local clinics or

hospit.als .sind vac:c:;;i.nation of

children among

In Colombia,

neighbouring f.milias •• ~·.~

res~ec:ted commun~ty ~embars

)""ural areas

to

and

homes in

directed

un Lmmulised childr!:!n

101'" vac:cinciltion.

tU their nearest clinics

This method, known as

Hc:h,annelling", signific:anlty improved

vaccination coverage~ Channelling, like ather

means o,~ community particip<;!\tian, involves
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ordin~ry psopla and is transitioi1al to the
ideal of prevention arid self-c:~re.es

and org.nis~tions can
provide valuable assistance to governments in
implementing
org.$lnisations

SPI.:I. The role of such
(NGQ's) needs to be cla,ar!y

detined 'Nithin eC\\chcountry's progl"'amlttE'h'The!
EPI recommends that national action plans and

committees of ell ageMeies
should be established to ensure optimum effect
and minimal duplication of activity.:l.Q Th~
Red Crc:'Jss and Re!d Crescen t socili!tiE!5:,u"e

frequel'1tly
programmes.

invoived in
They have a flexibility that

governments lack, particularly in lobbying,
arrcmging fincanc.e;~ heal th education, train·ir,g

and collection di$semi~
nation.E.'3"l"

governme.1 ts

Rotary Inter-nationl 1 It.S .;1.;;\$.1sted

with polio \''''I','c'inatitlhsince
1980. Its PolioPlu~ programme has achiev9d
commendable results wor Idwi de. 9" David

has however warned N'10's to think
cal"'eful1y before IIjoinin9 the banchv"gcm" of

selet:tivG PHC. The actions of NeO's should
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help . empower
injustice, rather

communities to overcome
'than force a dependence on

technologies such as of'al rehydration packets
and immunisation.ez

Th. mass madia provide a ~ 'luabl. vehicl~ for
spreading information about
Vaccination programmes in E.l Salvador, Surkina
Faso and Honduras all relied heavily on radio
messages
Villagf~

printed

Faso.
child

A song Specially composed to promote
heal th was bro.adt::i~s;'I:in Ec:..!."\dorto

promote av,larsness among parents.z Comic
s;trips on immuntsation have bean used in In~ia
to OVil.?rc:ome thH Ii. terac:y barrier ~ and puppet
shows were rep(:lrtedto be succas$ful there in
improving a::ceptance of !Smal.lpox

The Use o~ mass;media a~d
other adverti~i_I,g strategies demands· earsTul
planning and can prove very COStly. National
experts; in communications, adVertising and
marketing should be cons'Jlte:;:Iabout rese.:trt:h,

prodUction end d,i$.tr.ibution of
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immuhisat~on~2.~~

vi) SC:Moolchildren

Sc.hoolc.hildren and particularly girls ;as

future mother$~ have been singled out "for
special attention in health educat.ion. Not
only will well-educat.ed children be mo.re
responsible
conveyers

adults, they
of healt.h

are als~ effective
to t.heir

in Bombay demonstrated the remarkable effect
that health education of schQolchildren had on
immunisation coverage of infants. Children
brought their mothers and infant siblings to
the school where vaccinations were performed.
A 90 per cent su :c.:I.:S!?i rate·was reported.9°S

SChool health "'~r'vices therefo·re have a
potential which go~s beyond the t~e2althof the
children themsrlves. Schools and day-care

centres cc\'\nalso assist in improving
vaccination coverage by ensuring that all
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PART TWO EVALUATION OF VACCINATION COVI::RAGE

1. Int.r-oduction

Vacc:iniSltion progr-ammes to achieve a marked

reduction in tar-get diseC':l:seincidence. This r-equires
the greC':l:testpossible coverage of the population at
r-isk wi.th po \-eot vae::cinE.?

Evaluation of vaccination progr-ammeS ine::ludesdata or
surveys of:

1. Process: a. Vaccinaition coverage
b. Vaccination techniques and the

cold chain
2. Outcome: a. Serological immunity of vacci'nes

b. Target disease incidence

This r-eview is concerned only with measurement of
vat:cination toverage, with par-titular emphasis on
rur-al Afr-ican conditions.

T~o main methods of eViSlluation systems ~re commonly
used:

1. Routine r-et:ordings of vaccinations by field
staff
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2. Scample sur-veys.

2. RCI~..d:.ineRecording of Vacc:in.ationsby Field-staff

This method for-msthe basis of offici.al South African

data., and
Department
Development

annual summaries are publishe~ by the
of National ~ealth and Population
for the entire country exclUding the

national states.

Vaccinations performen in the field ~r-erecorded by
vaccinators who add up totals of doses of each vaccine
given and submit these periOdically to regional
centres, where regional totals are added up and sent
on tc national head-office. In South Africa~
vaccination ....eturns are sent in fr'ommunicipalit.ies in

the seven
consecutive

health regions of the Republic and
levels in the hierarchy of control are

called upon to summarise the information on the same
vaccination return form. This includes a breakdown of
the racial 9rouP of vaccinees.9$ These returns are
matched against the total eligible population
(c:tlildren unde....one year of age) in each region. 9~

Given the number of births in any communityp it is
possible to estim~te the ~ligible population.ge The
government's Central Statistical Services can also
pr'ovide an estimate of eligible population b.t;\sedupon
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the totClll .PQPula.t.irmof the region or area in
question.9?, A vCllccinClltioncoverCllge

no. of persons rsceivirtg
vaccine

population eligible for
v<lae:cin;'..;ion

This method has obvious c.'.\r.lvantages.Integrated into
routine vaccination activities, it costs veri' 1i ttle.
It involves field-stCllTfin evaluation of coverage and
may motivate them to improve performance •. Gazankulu
field staff~ for example, are expected to know the
size of the eligible populdtion in the Villages they
serve, and estimate coverage rates in their areas,
giving raasons and suggesting solutions when coverage

Another advantage of thi~ method
is its repeatability; reliable trends may be

established over months or years, provided that data
collection methods remain the same and staff are
properly trained and motivated.

Examination of official South African statistic$
reveals ~ number of difficulties. Reported E:)stimates
of v.c~ination coverage exceeding 100 pe~ cent OCCUr
frr:quently~ and are most among Natal
BlacKs.9o Explanations offered for this were an
inflated numerator~ or an erroneous denominator.
Numerator probl~ms were ascribed to some children
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being . counted

pre ....requisite

over a year

twice, or childreh from outside the

cS';;iegroup being Vaccinated (children

old). It is also pa$s~~le that children

from

example, attend

and rlai$e? the

circumstances,

clinics

attended for vaccini;\tion.

from Kwa Zulu could, for

in neighbouring Natal areas

thousands of children

a.ppah:mt

Kwa-Zulu

coverage rate. rn such

coverage would, of cour$a~

appear a.r ti fic:ii;\11y low. An erroneous det1ominator is

frequently a problem in rural African regions where

reliable population and estimates are

unavailable.9~ The author of the natiohal

immunisation returns accepts these shortcomings but

feels that the methodology can identify problem Vroups

.snd areas C\nd provide data which can only be "to the
common <;1ood- spots and all" •..,a

Ijsselmuiden and his colleagues suggest that

cluster-sample surveys may be performed to test the

validity of coverage calculations based on routinely

collected data.77 Workers in Cameroon and Zimb~bwe

fOLtilQ

with

that

the

their sample survey figures compared well

routine data from the immunisation

st:?l""vic:G:'.49. ~,QO A Similar comparison from IndoneSia

demonst.'''at.ed!Z. ~<Jidediscrepancy between the resul ts of

a cluster samole survey ahd offici.:al data ba\l:tedon

doses of vaccine given and estimates of eli~ibl.
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population~.1.0:l. No such comparisons h.av~ y~t b~en

reported .in South Africa.

Ideally, vaccination coverage shoulC: be calculat...rj
from rout.inely collected data. This can however only
be do~e reliably if population size is known and data
are properly coUe:!cted. In the absence of these

cluster sanple via(:cin.~tion coverage
surveys are recommended.7?,

3. Sampling Methods

An accura'te ml:!a'!Sur'ementof vaccination coverage of a

population of chiIdren. would ideally require random
selection frtHn a complete nUmerical inventory of
eligible children within the.

.lrea, as a simple random
defined geC"<:Iraphical

sample.&O~ This is
virtually impo~sible in developing countries, where
basic demographic data are lackin~ and where lists of
populations, hruse n~mbers and directories do not
exist to provide s~mpling frames.99

The EPI has
technique in
and cheaply,

therefol'"A developed a cluster sample
an attempt to gather in1ormation quickly
in a relativelY standardised manner,

which can be used in different countries and regions~
facilitatinr; comparison of wirldwide.
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Fur'thermor(':!~ trends

detected if rereat sU"'vey$ are performed i,'l the same

L..etnesHow c?/1d Robin$on have l"'eviewed t.his

~l'Il?thodology and provide a practital guide to its

implementatio:1.1.0::'!' The EPI technique invulvE!s the,

randbrn sell2c::ion of":)0 ;:luster$ of 7 childrE!n each, a
sample of 210 children. The survey method give's

results with '15 pc" cent ccmfidence 1imits o·f about 10

pE!rcentage pbints ; I'1d bOlow the ObservE!d

vaccination coverage I'"ate. Similar' confirl=nce l:i.mi·~s

apply to a simple randall; sample of 96 children.

A detailed description of the field ~ethodology for

cluster sampling is no~ given.

The study population 1 eligible age groups rnd clust&rb

must be identified. I<l rqasOftably accurate popul ...tion

estimate is required for each cluster. The clust~rs

eare &elected with probab:i1ity proporti.onal to size. A

household ia picked at randoru fl'"om all households in

the clusLer~ pref~r.bly after ~ensus and allocation of

numblers to households, ~nd is designated as the

star :ing point for the c:lu5ter.

possible, it is suggested that

Where this is nbt

centrally lr~at~d

landmark i<.S chosen in the vU l'i1lge .Jr tbwn and that the

obser"ver r ..mdomly sel :=cts a direc;tion to walk and
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theM cC:lI..tntshoussholds on the ~'ojayto tht:! edge of ~he

settlement. Upon e1"'ltering thE? stal""ting hc:;usehold~

inforrnatir:lh is collected abol.\t. the vaccin""ticm statu!s

1;:)1 el5.g.i.b1e children., The observE:lr proceeds from

there to tnE?nE?xtne""rE?sthousehold (whose front door

i5 c:lose~": to that of the?homejust visited). This is

repeated with 5ubsaqw~nt households until seven

~ligibla children are found. In households with more

than on~ el igible chi lch all chi ldren ars <:\ddedto the

cluster, ~ven in the ~i~al household where this would

increase the cluster size to moro than seven. There

is no provision for revisiting a household w~lers

rtt.-one is a'_ heme.

a. Prob:temswith ttl£?EPI methodolo9:t,

i) Sel~ction of elusters and households

While c2uster se~$ction im
h~us.hold selection is not;

largely

the

r-andcm ,

selected

h,\u$ehb:ds:; .;!Ire all adjCi\c.ent to each other.

P!;;ckets of vi>\t:cin!01ted Qr un ac:cinated chi Idren

selected
unrepresentative pir.:'cul"'e of

pl"'ovid~ an

the clust~r.

that such

ea:.:h bthel'" "ut

An lndcmasian

o>\nd

Lameshow Ci\no Robinson ~~el
discrepancies probably cCi\ncal

ovar th. thJrty clusters.1Q2
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.seven h;::)I.(seholds

each of the 30
we1"'51 randomly chOSeh within

clu5St!:!rs. The lett511'" mathod
W~$ found
E1Xpeh$ivs,

to be 1 $14 t.o 2~5 t tmes mo,"'e

calthough more pl"'~c:ise" .:I.!::>-;1.. Tns

method

strategy using computer

hyPQthetic.s'l1 populatic:lns

500 .$Clmp1e\i- wli:!reJ dl"'C1wn

methods . c:ol'~paredg

simul,atiem. Five
were cOhst.l"'uctsd and
from th... and tha

the SRS psrTormed
cons1stllurCly bettet"'p but the EPI method w<!\sin
on 1y 40 out o~ :2 500 !I,;Clmplesoutside thlE! range

of 10 percentage points above or below the

actual coverage level. Poc:kE!)tingof immunised

ch5:dran in largely un1mmuniaed pcaulations
had C\ si:ri!lt,j,ng effect on the !il\ct:;ura.Y of the

EPI methOd. In a "worst easel! si tuation ~ w:lth

a high dens.ity, lQW c:ov(!:r~gepopule,tionj) with

pockets of ~mm~nised children in all clusters,
the EPX method pe?rf(.'j.('"rn~d partic:ula....ly pOtl,-.'.
In lIli tigC'.tj.QM ~ the euthol'"\s $Lv;gest that it is
most unlikely that any real population would
even closely resemble the prJ$tul<l"ted IIwlI.,rst

case". rhe~ conclude thC'.t the EPI method does
achieve .i ts obj ective satisf.;ac;torily .1.Q:;a

HG?nderson and SUl1(;fares,an drew m simi l.ar
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itt 60 ac;tual and 1 5.00 c:omputsr-$imul.:lted
ThE?Y Cliso pro'lidec:iCI table to

coverage level$.necessary in a second
to estabU.sh statistic:.ally significant
from coverage Qb~erved if'! (l\ firs.t

in-::iica t~
survey
change

This tabla can be r~commended
fer use by programme managers, as it tallies
into Clcc:ount the Udesign e!ffect" whic:h wou.ld
Qtherwise n;:ed to be c:alculata>cIbQfore rl$'sults
f rOI\, two cll.isb:;r $.;\mp1e$ cou 1ti be compared for

statistically signific€lnt differenc:e'i:O.

Lemeshow arid Robinson emph<$\$isl:! that the F.:PI

clUster method is not a random sample and that
it measures overall coverage for the whole
population $tudied~ Covarage .~timates within
the sample shoul~ not be disa~grsgated and
clusters or groups of clUsters cannot be

reliably c:ompared with other ~lusters in t.he
same study population.1Q~ The ERI
mett1Qdology is suited to
c:onditions in developing c:ountria5q
J:,Iopulation registration and ild'ri~struc:tursis
highl y orgiO\nised and s8tnplir'~J frame$ are
easily obt.;'Ained~a SRS is the method of
choice. A SRS ~f 96 children provide.
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es't.itnatesas $\Ccurate as tho!"'eof the 30 by 7

EP I method. $7. :t.t:'::S

Whera population density
households widely scattered,

:.$ law and

in much o'f
rural AfricC\~ it becomes impolSsible Tor the
observer to walk from the.\'centre of a village
to the edge and count households. Village
btH'\l"'ldar:i.es
are often

and centres, if they exist at all,
poorly defined. Lelile$how and

the
randomly

G'I ... bi trar·.i.ly
choose a
selected

should

centra of the village, and, without counting~
take the first household as the st.arting
point for the cluster.:LQa From experience
in K~nya, Kok pointed out that this would
introduce bias towards households near the
centre of the village,
services are likely ta

where immunisatian
be situatad. His

solution to the problem is discussed belOW

under umodified EPI methadology'l.~o.
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iii) A.vi$itin~ houseMaids

There is no provision to revisit households
where This may be
problematZLc where large numbers of t:hild,""en
ari"S found to ba \~way when observe!"'svisit the
households.
point out
households
di fferemt

Indeao, Leme!$how an.d RClbin$t:ln
in thMir review that the••
may C:C1ntt;l.ir. subgroups with

charactariattcs of vac:cination
uptake and attitud.s.~QS

Observers; to find details of
vaccination on the children's RoC\d-t~-health
Cards (RTHC'$) • Frequentl y p however, all that
is available is a history of vaccination given
by the mother Or guardian; the card may be
lost. Various approaches have been used:
workers in G.~biap Rwanda and Zimbabwe
considered children vaccinated only if this
was reco!"'ded on a RTHC~ ~lthau9h the
Zimbabwean observers did acc:sfJta BCG $1::$1'.1'" as
evidl!1:>nce of agai.nst
tuberculC)als•.40p,'l.«!'c>",'I.¢7 In a SQjt.lhtA::'hatsw;anit\
survey, chi 1dr-sn who wsre ""11sged 1y vC\cc:inateld
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but had no c:ar-ds,WE:?re completely excluded
from the sample and overlooked •.:L¢e) In
survelYs in 2:ambidand Gazankulu, <$I I1l.storyof
vaccination was acc:epted as evidencp,' of
vacl:inaition•.:1.1;>9 ~ :l.l,.Q Whatever appro~ch is
ado~:I1:ed~this should be cle.arly st<atedin the
study desc:ription <'Andtaken into account when
<analysing the resultsa

b. Analysi9J of timing of vaccinations

Some I"'ese"trc:hers
consideration of

include in their EPI surveys a

the timing of vaccinations.
Clearly a measles vacc:ine administered at two
months of age. for example, would not rendar that
ch.ild immune. The .,.11abweanworkers stated that
a child vaccinated at ~he wrong time would b~

considered unvaccinated in their data. They set
lower age limits Tor each vaccine according to the
Zimbabwean vaccination protocol.4e The
Bophuthatswanan researchers also added upper age
limits accorctng to their protocol.l,.¢e Thai I'"

lower limits for OFT 1 and PoliD 1 dases were set
at ·I:wo....and-a-hal f months. This does not take into
ac;Count that these vac:cines are er~Ftec::tiv. if g;i.ven
at s~x, ten and f~urteen w•• k. pf .ge~ as
recommended by the WHO,,1j;\9 Perhaps ths most
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U$~ful age l~m~ts are those set by Zambian

Children are correctly immunised .if:
1. The first OPT/Polio vaccine is given after

,;;ix weeks of age.
2. Thl:?re is at least a four-week intervCi.l

between each of ~he three OPT/Polio
vaccine aclministratd.ons. There is no set
maximum interval between dOses .

. 3.. Measles vaccine ~s given after eight
months of age.

4. All eight vaccine doses are givsn before
twelve month. of age.

c. The.modifis-d EPI methodology,

r(ok'·s problems with the Clpplication of the EPI

s.mpling method in ~~attared rural populations led

him to modify the technique ba$ed on the
assumption that the Standard On~ primary school
child is the "most randomly and proportionately
distributed
as'S!.unption
attendance

sampling unit in the community". This
needs to be tested because if school
rates are low or if certain areas have

a particularly
sampl'ing fO(:;rthod

low level
would be

of s~haoling~ the
defective. School

attendance and population dat.a are therefore



necessary to call.:ul.ateattlF.!ndance
primary §chbol ~1~ulatibn estimate

rates. The
is obt.ained

from the Ioca' ~duc:ation departmemt and dividsd by
o.rUt:iC\l popula1tion estimates for the five to
fourteen year age group in the area, to determine
th~ attendance rate. A rate of over 70 per cent
is acceptab1!:?fur the mOdif!.edEPI methodology. A

cl.unulative list of school populatiC',l1sis t.hanmade
and "divided by the numbe!" of clust.ers needed
Cthirty) to determine a sampling intl'i?rval(8).
Likewise, a random number (n) is selected within
the size of the sampling interval", iand a sampling
interval is added to that and subsequent numbers,
110 that the I. firs·t $(;hool selected 2,$the one!
attended by the nth child, the second is the one
attended by the (nth + a) child~ the third by the
(nth + 2a)~ etc, till thirtr schools have been

On the day of the survey, the
observers vis! t a chol;;enschool and randomly pick
a child from the Stal'ldardOne attenda\nc:elist and
ask the child to direct the observer. to his or
her house. To avoid bias, the next nearest
household is chosen as th& ~tarting point far the
cluster,
F'urther

and vac:c:ination details are ~\sked•

url'l::i I

households are visited in the normal way
seven children of the desired GIgs group have

been surveyecl.~Q~
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tj~selmuiden applied the modified e;:Plmethodology

to Gazankulu, U$l.ng Gr-ade One school children; 24
clu$ter$ of 2Q children ~ach were studied. He

lists advantage$ of the modified EPI method]

up-to-date maps. ._'lrenot needed; village and

populat.ion data a.re not E?ssential; it it? easier

to learn and can be applied I-:lypersons with

relatively little training in epidemiological

tet:hnique.s7

The mod~fied EPI method shows some promise for

ru I'"a I with scattered population~ but

frequently it is these pal"'tic:ularareas in which

low school attendance rates are found, with very

unreliable population estimates. The

epidemiological constraints described by Ekan~m

are seemingJy impo$sible to overcome in su~h

~ircumstances.99

d. Lot Quality Assurance sampling technique (LQA)

Mentioned

may bQ

by Lemeshow and RoGinson, the LOA method

used to determine whether or not

vaccination is below certain

predetel"'mined target level. A random $ample ~f

individuals is se' ected from the ;:~pula,tion, and,

based on the re:ult$~ the population or "lot" is;
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reject.ed if tl"te$~mple fails. to ac;hieve, the
target ..l.<:IZ In' the Indonesian anal)Isis of
methods. of sClmpling for coverage surveys, the LQA
tec;hnique was also tested. For example, i.f., o.fa
simple random sample of seven childr£:m, three are
vlEi\c;cin.ated,the group can be classified with 96
per cent confidence as belonging to a population
with coverage rata between 13 per cent and 66 per
cent. If c.\ll:;evenof the childrert in th"~ sample
are vaccinated, the confidence limits then become
65 per c~nt and 100 per cent. LGA is therefore an
appli~ation of SRS~ with confidence limits
depending on sample size. Immunisation programme
managers can use this method for "spot-checks" in
certain areas to find out if coverage is not below
a certain level•.l.<:I.l.

4. Summary

In developing countries the EPI sampling technique is
the mOst extensively used method in estimating

school attendanc:e
Modificat.ons based on primary

appear acceptable provided all
vaccination coverage.

conditions are met. Where social infrastructure and
population data are well develo~ed, simple random
samples wOl.lld be more appropriate and econom.ic to
per-form, although ir these areas coverage should



ideally be cal culated frt,\ffiroutinely collect.er.l data of

doses; of vaccine giveh. While achievement 01 high

vaccination coverage rates is seen as a useful

objective, the ul timateo indication of a succeS.!:>ful

vaccihation programme i.s a reduction in the target

disease incidence. As stated by the ~PI's G:lob.al
Advisc:wy Gro\..lp in 1967, lithe time has come for many

n"llti 011iOI1 programmes to shift the primary COhcerh of

the EPI 4rom imrnuhisatipn coveraga to disaase

c:ontrollJ .1"!.$
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CHAPTER III METHODS

1. The Study Region

M05vtlld Hospital is a 153-bed district general
hospital serving some 60 000 people in the far north
of KwaZulu. It pr.ovides comprehensive primary and
secondary care facilities and is situated on the crest
of the Lebombo mountains in the village of Ingwavurna.
Three fixed clinics at Ndurnup Manyi51eni and Gwaliweni
provide 24-hour' primary care SEH"'vices~while ssven
mobile clinic pOints, each visited fortnightly hI a
tsam of nurses, !t>upplybasic preventive 6\ndcu,'"'ative
services. A school health team visits schools on a
regular basis and lay community health worke~s are
undergoing training by hospital-based facilitators.

Mosvold Health Ward comprises about 2 000 squar·e
kilometres of lowveld bush country, its boundaries
being cemarcated by the Mozambiquean border in the
north9 the Swaziland border to the weat and the
Pongo 10 River course to tl,e south and eoast.. Th~
western half of the Ward is mountainous with a
relatively tlat plateau~ while the eastern half is
flat and fairly dry, with a very hot ~limate. In
Figur~ 1, a simple map illustrates the important
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fsatures and location 01' 'Cr-.w heal:::hfac:.ilities in the
StUdy Region.

The people arE" Zulu-speaking <'lindl;i in $cat~ered

tl"aditiona! rural settlemt:!rn:s. With the exception of
Ingwavuma~ there are no cl~arl>, define!1 village$.
Each homestead is SUrrou\"ided by i;:'$Clwn field!;;,and
gr;ilzing areas, with most falmilies owning cattle or
goats and growing c:rops, usuiilllymAize, $ugar1 beans
and The c:apital1
IngwavLlma~ is Ci \!illage;.witl- a population of less than
one thousand, most of whom are civil servants and
their fAmili.s, and prisoners. AU remaining land,
wi th ';.hQ "HU::" ption of Ndumu Game Reserve whic:h is r':Jn
by the NMtal Parks Board, is tribally adm~ni$tered by
indunas (headmen) under thei~ inkosis (chiefs).

The infrastructure is poorlv d.veloped. A few main
roads link up the larger settlements, while numerous
tracks of variable quality are maintained by the
con~munities themselves and I;an only be r:egotiated in

veh.i.c:les. Tbase tracks, however, provide
acce~s to almost every settlement in the Health Ward
and ar~ criti~al for the continuation of lh. mobile
and school health $ervice~.
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few~ with the KwaZulu government and Nat';)lParKl">SOiil.rd

prcNiding most of the local jobs. Much of the mal..:-
popul.tion is engaged in migrant labour in the mining,
industr~al .Md agricultural seC~lrs elsewhere in Natal

MMd Trah'sva;:u•

.ahd thild health sel"'vices1 includihfj
immunist31tion

of
the

all
Hosnital is responsible for tne pravisioh
maternal and ehild health care services in

MOS3vold

WcWds,
The hospital has maternity .hd

and perf~rms about 100
Health Ward.

deliveries every month.
postnatal and undel"-five

WeeklY aht.n~tal,
clinics are held.

Vacci~ation of eligible childreh is also provided
on ganeral outpatient days, but mothers are
ehcouraged to bring their children td the ThurSday
under-five clinic. Childreh of over nine months
admitted ~~ the paediatric ward without proof of
vacci,''Iationc;qainstmeasles? are I;'p.venthe vaccinf,!
on admission.

The elinics hold weekly
antenatal, postnatal and uhder-five ~lihic••
These €1I"e smaller ;:md l~$$ ftwm~l thah the
hb$pital clihics and provide better oppbrtullitiBS
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for patient educ:ation. The clinics are each
staffed by about eight nurses, one of ~~om is a

tr~ain1?d "Primary Health Care" sister.

The mObile clinics are staffed
sevan nurses and a full day
fortnight at e~c:h ~linic: pOint.

by a driver .and
is spent every

The clinics offer
preventive sE/rrvic::esand also treatment of minor
ailments. The buUdings used are hired free from
the local community, and
mud-And-iron structures to

range in quality from
motisrn houses. The

mO~l. clinics perform th~ bulk of antenatal care
.and immunisations ..md tend to be \,:;,xtremelybusy.

During 1995g the KwaZulu government set up •
communi ty' he...1th worker trcO\ining pt-ogramme. From
r10svold Hospit.al $ one staff-nurse was c:hosel'i·to be
tl'"ained as a IIc1:Jmmunity health work,,,,rfacilitatC'1r"
at the Amatikulu centre near Stanger. Her task is
the training of lay community health workers
(CHW's). Aftar first establishinq community
health committees froln the 10c.:'11com'Ylunities, $l'1e
loJ1 11 train the elected CHW in basic.:prevuntive> ano
promotive health. It is hoped that by the early
1.990s

CHW's,

tC'1 150

the entire health ward will be serv~d by
e.cM providing care and advice to about 100

houssholdlo., The CHW's will be paid I::ly



61

their tril;)8.1authQr'ities wlth money provided by

the KwaZulu government.

b. The I(waZulu immunisQltio.n ssrvic:e

There is no specidl1 y designated iml"lunisd.tion
officer fol'" KwaZulu Central cont.rol ,is in the
hands of the Senior Medical Officer fol'"infectious
diseaSes, wit.h dS$ist~nc:e from the principal
pharmacist.. Fl"'om
policy guidelin~s

t.heir office, immunisation
are sent to .all l(waZulu

hospitals~ and specific circulars are available
concel"'ning
maintenance

vaccination schedUles,
and vaccine s.toc:k

culd -.;haih

management.
Vaccif'liSltionservices are providp-d ~qiSlinstthe si>:
EPI target diseases: tuberculosis, poliomyelitis,
diphtherJ.a, whooping cough, t.etanus C4nd measles.

The vaccination schedule for Under-fives is shown
below:

Birth
3 months

BCG/Pol io
OWT/PoliolBCG
OWT/Polio
OWT/Polio
Measles
OWT/Polio
Or/polio/BeG

4 1/2 months
6 months
9 mont.hs
19 months
5 years

(D~Dipht.heria, W=Whoo~ing cough, T=Tetanus)
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Mosvold Hospital has no immunisation officer.
Immunisation services at the fixed and mobile
clinics are the responsib~1ity of the Community
Health nurSe in charge, who also manages all other
aspects of cl,inic WLJ,'k. VC'u;:cinationsperformed at.
the haspital .:are the responsioi 1ity of t.henurse
in charge of the Outpatill?nts departmerd:. The
hospitaJ dispensary ensures the supply of adequate
potent vaccine 1I t.lJhich is obtait1ed from the
regional store at Ngwele~ana HbspitaI at Empangerti
and brought iM cool-boKes by road. Nb
therll'iometersor bther d~vices are being used at
present tb mbnitor effectiveness of thll?cold-chain
during transport and storage ~f ',accinas. CIin1.1:
at1d hosp3.cal refrigerators a ''''€I serviced by the
hospit~l maintenance section.

Clinic and out-patients staff record all vaccine
doses giv~n. Returns are submitted monthly to the
matronJ and sent on to the nursing section of the
Department of Health, Head Office, in Ulundi. As
yet, no calculations have ever been made on the
basis of these figures and KwaZulu, therefore, has
no official vaCcination covarage statistics.
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2. Methodology

The specific objective$ of the study w\:treset out in

Chill-pterXI.

The st~dy populat.ion was definsd as all children aged

12 to 23 months, staying in the Mo.vold Health ~d~d .t

the time err t.h8 $tudy. We ch05e thE! EPI cluster

sample method, which involves the random s·elect.ion of

30 cluste:rs of 7 children each. The study wa$ planned

;or October 1986, before tht:'onset of "l:hefirst healty

summer rains.

agricult\.tral

mothers and

We expected that there would be minimal

activity at the time, and that most

their small children would be.at home

during the daytime.

a. Cluster selec::ti(:;'1.

The E:f!I
s;elec:ted

size of

r5-commends that clusters be randomly

with che probability proportional to the

the population of each cluster. The

method has as it$ ba$is the selection of villages

as clusters. This presents no problems when

villages are discrete and their population $.i2:e$

known , In 1'1osvold Heal th Ward there are no

vi llages; hou.seholds ana widely seatter-ed ov~r

the countrY$ide and availabll:! population datCl do
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not. indicate how area ...we ....e subdivided f o....·cP1nsus
PrimC\I'"'Yschool attendance rates·wnre

also \1•. ('" t ~own and so the modified gPl method,
which us.(?'ps.choul children as ....andom units, could
no.t.be appli.ed.

We decided, therefor'e~ ta construct a grid map of
thE;" Hea 1th Ward ~ gover'nment- i$sued 1; 50 000

topog ....aphical maps, last updated in .1.990, were
divioS!u into usquaresll or th!""eeminutes latitude
by t.hree minutes longitude. Each squars thus

apPr'oximatel,' 5,0 kilomet ....es by 5,5
74 squ.:>.l'"'~swe ....e generated 1.....t.his

way~ providing ~ sampling frame fo~ the selection
or 30 clusters. Squaras, instead of villages~
would be selected as clu$ters for the >:5ample. The
population of e.ch squa ....e had to be datermined, ~o
that cluste ....s could be selected with probC\bility
proportion-! to size. The governmen~ maps supply
fai ....IY detailed information and are based an
.;aerial photogr.:>.phs. On these maps, each small
black dot represents a homestead or househOld.
Homes-.-l:;e.;adswere counted and iii total w.:>.sobtained
for each squa ....e, provid~ng an estimate· af

We made the assumption thathomestead density.
the number of occupants per homestead was uniform
throughout the Health WardJ and therefore, that
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density in all squares. We also assumed that

homestead densities had not changed since 1,,80,
since ther~ had been no major movements of p~ople
since theh;

plaoe1 nor had there besn ahY influx of refugees,:
nor important agricultural or industrial

developments.

We oouhted 6756 homesteads on the m~p. An
arbitrary total population es~imate of 60 000 was

(1985 census total was 54 456, and

excluded migrant labourcors)? .and this gcwe .a mean

homestead occuperrcy O'P just. Lmder nine persons.

The population of each square WaS c:alc:ulated:

no. of home- 60 000
Population = steads in X

square 6 7::i6

A complete list of squares with th~ir populations

was then available. Eight squ?res with
populations of 300 or less were excluded, as we

~~pected seVerl:?problems in finding seven eligible

children, owing to their sparse homestead

d'ansity. These eight ~1uares, which alsO in~luded

the Game Reserve~ had a population of Ie•• than 1

OOQ, or 1,6 per cent of the total.
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Nu~bers were allocated to the remaining 66 squares
as follow~;

Population ~ntimate
301 to 900

901 to 1500
1501 to 2100
2101 to 2700

.1 number
:2 numbe,""s
3 numbers
4 numbers

This can be better app eciatad by reference to
Figure 2 and Table :2 which show a grid map of the
Health Ward with a list of squares, their
e'stimated populations and allocated numbers.

102 numbers were allocated to the 66 squares.
NUmbers up to 102 were drawn in sequence from a
I andom number table unti) 30 squares had been
selected. Individual n~mbers could not be
rp-peated~ but individual squarec;;could ~e chosen
more than onCe as long as two or more af tts 102
numbers had been allocated to them. In this way,
the more p~pulous squares had a grenter chance of
being selected, and a gre;ater ch~nce of being
selected more than once. The squares which Were
selected are marked with ast~risks in T~ble 2.
Where a square was chosen twice, two asterisks
appear.
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LIST OF SQUARES WITH ESTIMATED POPULATION AND
ALLOCATED NUMaERS
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TABLE 2: LIST OF SQUARES WITH ESTIMATED POPULATION
ANO ALLOCATED NUMFlE:RS (ContinuE10)

Population NumbersSquare> NQ~

2732 AA 24 Mzinyeni-West.
25 Mzinyeni

2732 AS 1 Sokhunti*
2731 SD 5 f'1ot(lbehi~(

10 Swaliwe;-ni
15 Mfut.w:eni

2732 AC 1 Gwaliweni*
2 Ophondweni
3' Mpont$haneXt
4 M~ngqWashallo,,<
5 KI~aManduhdu*
6 Lumbe
7 Ophondw~ni-Sovth
a NonOabuya);C
9 M1ingos1
10 NhlanzahoSl.
11 Bhol~wenill(
12 Menyuka
13 Otllal~lini
14 Makat.ini
16 MponowCl.nE'
17 Jozini
18 Ot.hobothini

1130
1273
472

136:2
623
481

1460
952

1024
1575
1371
1121
116/:1
"70
917
579
694

1255
1593
561
:583
445
418

65,66
67168
69
70,71
72
73
74,75
76,77
78~79
80,81,82
83,84
85.,.~o
87,88
99
90~91
92
93
94~95
9fl,97,98
99
100
101
102

)~ Squares chosel") to prtlvide one c:l\..!!;;terto
the sample

)~* Squares c:hosen to provide two clusters; to'
the sample



70

b. pelection of stC\rting r.mintsfor each cluste,'

Clusters were represented by squares. An ideal
randdm starting point for each square wou~d be the
geographical centre-point, which is obtained by
c:lrawiry9.two diagonals through the square;>. We
found, howe;>ver, that this point was in ,~anycaseS
inaccessible" and not at all representative of the
square in terms of population density. The use of
this method would introduce bias towards isolated,
relatively' poorly popu.1ated areas. The EPI

recommendation of choosing a stClrting point in a
village could clearly not be used in the absence
of discrete s&ttl~ments. We decided, therefore~
to modify the centre-point methud to take into
account pOj)ulation distribution~ by using the road
n<::'are'Stto the centre-point as a reference, since
roads are generally situated in settlements. The
point on the road or track (accessible by
four-wheel drive vehicle) nearest to the

centre-point of the square would be approached
from the hospital. Upon reaching this point~ the
observers would continue driving for exactly 1,0
kilometre in the same direction. The first
homestead seen from the road after 1,0 kilometre
from the reference point was designated alSthe
starting point for the square. Where two clusters
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were chosen in one squ.;are., the observers,

returning from the first cluster ~hose~ as

described above~ would pass the reference point

and continue for eXCSlctlyons kilometre towards the

hospital rand the f.i .,...~t homestead !:>eer.after tr.at

would be designa.ted the second ~tarting point for

the square. Starting point selectien i:

illustrated for a hypothetical square in Figure 3.

Conveniently, the

aerial photo.graphs

1:10 000. Each

KWClZulu go.'v

(ertha-photo.

~nment

mCSlp=i)

pt"'ovides

of scale

map measures three

1at i tude by three mint. teo;:; 1c:mgi tude, and

therefore, correspond9 exactly to. a square used in

this method. Tracks. roads and shops, schools and

large homesteads could be easily distinguished on

thase maps and the o.bservers could decide~ith

seme reasonable accuracy when they had reached th~

!
[

I
I
!



figure 32, Hypotl1s".;ica.l3 v X :;f square shO\\Yil"'4$roa.dsg

homesteads and the centre of the square Zh The ob-
servers enter the square at A and rea.ch reference
point Bp closest to the centreo They continue for
exactly one kilometre to reach point 00 The first
homestead encountered after that is DIl the st&:t·t;lr;..g
point for the clustero If a seoond cluster needs to
be visitedll the o'bservers drive ba.ck to B and conti...
nue for one kilometre to reach point Eo F will be the
starting homesteado
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c. Dai:CIcpIIectio,"'!

The ebS'>el'"verS'>were 'two.trained l'1urS'>esdrawn fro'll
the hospittl\lcommunity health team. Upen entering
the starting hemestf".,<o1'Ch,-eyenquired if any
children ag."d 12 to 23 months wer~ preS'>li?nt.rhe
aimS'> and method ef the S'>tudywere explained to the
mother' er caretaker of the child (or chi 1dren) 9

and the i~munisatien recurd requested. All
recerded
enter"ed on the? recCJrding sheet. The child'S'>plaee
o.f birth was asked and neted. The eh.Ud was
II\'eighedusing a Sal ter' s pert~ble baby scale 11 and
the right mid-arm circumferenca measured with a
cotton tape-measure. Chi ldrem without
immunisation records were weighed and measured.
and the reaSPn fpr the card's absence recerded
(either that
ei" that the

the child had naver baen vaccinated,
card was lest o.runavailable). The

eb.Brvers than asked where they might find the
next nearest neighbo.ur, and ware ;iven directiens
or' guided. This.. pro.Cedure wats co.ntinued until
S;?\/l?n eligiple children had been found.
~..!meS'>t,ead$with eligible children who. were net at.
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home~ were not revifiited. Where homes w~re. very

sp~rsely distributed and seven ~hildren co~ld not

be foun~. the observers returned to their starting

point at the rocad anrJ drove on unti 1 they could

see the first unvislted hOMestead, and continued

from there until ~~ven children ware found.

d. Observer training ~od supervision

lbe ab$.rvers were coa~hed intE~sively in the use

of the 1;;10 000 ortho ....phot.o maps p to ensUI'''et.hat

they ~ould I"each their reference points e:>asilyan,",

Squares close to the hospital were

use!d to pra~tise the technique before the study

commenced. The authol'"a~c:ompanied the obserVers

on their visits to six squares during the study

itself~ and was satisfied the

identification

$Ipplied.

procedure was

Th. same observer weighed and measured all of the

children and her colle.gue completed all the

recording sheets. Both observers were familiar

with the techniques, and their abilitie~ Were ot

formally tested. During twice-we~kly scale

checks~ howavs7, the observers' abili~y to read

weights ~o~rectly was beyond que.tipn.
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An example of the data sheet used i~ the study

appears iM ~igure 4.

Hospital four-whsel drive v~h:i.c::le5, usually

ambulances, were used. The scale was tested for

accuracy using known commercial weights. On the

second day of the stUdy, it was damaged and had to

be re-set. The Children seen in the first three

clUsters had to oe visited again and re-weighed.

The scale was checked t~\liCeweEl:klyand found to be

accurate throughou~ the study. The tape-measure

was testC?d against a ruler at the beginning and

end of the study. !t Was accurar-e ~nd had n~ither

stretched nor shrunk.

f. Mea$urem~.!Jj;___,of cluste~r distances from near'est

c1inics

The l~cation of eaCh ~lust~r was marked on the

maps. After completion of the study~ the distance

from ea~, cluster starting-point to the nearest

immunisation point (fixed or mobile). W.:J\S meanured

using a measuring wheel specially designed to

estimD.te non ....lineClr d:~t::$Inces on map$. The

distances wen, meClsured along rOOlds, tracks and
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Figure 4.:, EXample of data. sheet used Quring the survey.
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Figure 4.:, EXample of data. sheet used Quring the survey.
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paths which appeoar-f?d most suitable for- r-each$,ng

the nearest clinic. L.inear dist.::\nt.:e "as the crow

f 1iesH hoas 1ittle applic:atic:ln where mountcdns,

cliffS, r-ivers and forests intervene.
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CHAPTER IV RESULTS

Two hundred and ten children were sampled. The number

of homesteads with absent eligible children was not

quantified, but ~ppears to have been very small,

probably less than te~ per cent. No caregivers

refused to have their children included in the study.

One hundred and sixty nine (76 per cent) of the 210

children in the sample had immunisation records. 32

(15 per cent) had never been vaccinated and 19 (9 per

cent) had lost their cards. We decided to include the

latter 19 in the results, in two sets of data:

1. as if none of them had had any vaccinations -

a "worst" case;

2. as if all of them Wer~ fully vaccinated - a

"best" case.

The timing of the vaccinations had to be taken into

account. Only vaccines given before the age of 12

months were included in the results. Failure to

exclude vaccinations after this age would have

re~dered older children in the sample more likely to

have been vCiccinated. f'!'urther, excluded
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va~~inations ~erfarmed at tim.s when they would be
expected to be ineffective. DWT and polio vaccines
given before the age of six
third doses given less thc?!""1

weeks, and second and
four weeks after the

previous were not included.* Measles
vaccincations pprformed at an age of les5 than six
mOi,ths al!:;odid not qualify for" inclusion in the
results.

The vaccination coverage rates for the sample in the
"best" and "worst" cases are shown in Table 3. The
E:PI sampling method gives results with 95 per cent
confidence limits of 10 per cent above and below the
observed coverage rates.

2. Distance from Clinics

Of the 30 clUsters? 13 were sited within five
kilometres, ten between five and ten kilometres and
seven further than t~n kilometres frnm the nearest
clinic, taking into account likely transpcrt routes as
mentioned previously. Vaccination coverage in e~ch of

~~ Polio vaccine given at birth is recognised to be of
value? but is excluded from this analysis as
official policy to admini$ter this vaccine had only
been implemented in the year previous to the study.
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TABLE 3: PERCENTAGE: OF CHILDREN VACCINATED (1\ = 210)

BCG DWTl DWT2 DWT3 Poll Po12 Po13 Measles Total

Best e3 77 68 56 78 68 57 56 47

Worst 74 68 59 47 69 59 49 47 38

"

Best = all 19 with immunisation ~ards lost are presumed
vaccinc,tted

Worst = all 19 with immunisation cards lost are prEsumed
not vaccinated

Total indicates those children who had one dose ea~h of BCa
and measles, and 3 doses each of DWT and Polio vaccines

95 per cent confidence intervals are about ten per cent abovr'
and beluw the observed coverage rates
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these three groups of clusters is shown in Table 4.

The EPI cluster sampling method does not make

prOVision for the disaggregation of clusters in the

presentation of results, sincp. selection within

clusters is not random. Pocketing of vaccinated or

wwaccinat,ed groups of children within clusters can

seriously affect the interpretation of such re~li!ts.

Fr-rm 0•·....,~, It. I".ow : edge of the study poPt'lci.1tion, however,

it seems unlikely that pocketing would have occurred,

as the popUlation is widely scattered and relatively

homoger>eous. For the purposes of this analysis, the

assumption is made, with a little reserve, that the

30 X 7 sample in our area has similar c~aracteristics

to a simple rando~ samp~e. If this assumption is

correct~ the relationship betw~en distance from

clinics and vaccination cover~ge can be examined.

Using the Chi-square test, statistically significant

differences in coverage were found between those

childrwn living near, and those ~ar from clinics, for

all three dos~s of DWT (I: P = 0,025; II: P = 0,005;

III: P = 0,005) and for the second and third doses of

polio vaccine (II: P = 0;005; III: P = 0,005).

Differences in measles vaccination coverage rates were

not statistically significant when the study sample

was grouped as in Table 4 (P = 0,10). However, if the

proportion of children liv"ng ~ithin five kilometres

of a clinic vaccinated against measles was compared



-rABLE 4: NUMBER OF
HOMESTEAD

CHli_DREN
FROM THE

VACCINATED AS
NEAREST CLINIC

A FUNCTION OF DISTANCE OF
(N = 191*) Percentage

Coverages are given in brackets.

clir....c
Distance from

- - -_-_. ---_-- - ---.----.-- "_. '.'_ ----- ------ --------- ------,

( L,T.; Tot ", 1

0-5 82

6-10 62
I
>10 47

x~

P

Number of children having received
BCG"----DwTi---- DWT2 I DWTS-

1
"1--P-o"il"J p~12"---- Po13

110. % no. x no. %l no. % no. % no. /. no.~~~o-"~:-8~'--~~--;~---5~-~6!-"~:~o64 78 55

54 87 48 77 38 611 31 50! 49 79 38 61 31I
I

I36 77 28 60 21 45 14 301 29 62 21 45 14
I

:::~_:_~:25~-_:~~:5:_:~~:5f::~~_:_-:~~:5--~::5r~
* Children with lost immunisation cards were excluded

from this analysis

..- - -..~-.. - - ._ ..- _ ...__
Measles

/. no. x
---

67 49 60

50 31 50

30 18 38
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wLth those ;iv~ng further than five kilometres from a
clinic, the difference was statistically significant
(P = O?03).

It should be emphasised again that the significance of
these findings is based on an untested assumption 1 and
provio~ little more than a suggestion or trend towards
decreasing vaccination coverage l<.'ith increasing
distance from clinics.

3. Birthplace

The birthplaces of the children in the sample is shown
in Table 5.

4. Birthplace and Vaccination Coverage

Vaccination coverage rates ~f children b

"unsupervised"~ and at hospital
at hOine
clinics

Again, the("supervised") are shown in Table 6.

assumption is made that the 30 X 7 sample has the same
characteristics in our area as a simple random
sample.
after

statistic~l significance is taken as P(O,05,
comparison of the two groups using the

Chi-square test. Although coverage rates were
consistently better for those born in hospital or
clinic, the only ~ignificant diff~rences between the
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DWT and Polio vaclcines.
two groups were found with BeG and the second dose of

The drop-out ratv from tne
first to the second dose of DWr and polio vaccines was
much higher among the children born at home.

TABLE:5; BIRTHPLACES OF CHILDREN IN THE SAMPLE
(N = 210)

Place
--·~--~l-~------------~-----------·----

Number Percentage

Home
Mosvold Hospital
Mosvold clinics
Other health institutions
Total

101

81

5

~

210

48

39

2

_jJ,__

100

The observers rounded off 94 per cent of the weight
readings to the nearest half-kilogram, even though the
scale was accurate to 0,1 kilogram. Using NCHS
percentile charts for weight-far-age, all weights were

The results arE>
shown in Figure 5. The mean percentile weight-far-age



TABLE 6: NUM8rR OF CHILDREN VACCINATED AS A FUNLTION OF SUPERVISED OR
UNSUPERVISED BIRTH (N = 191*'

------------._------ ---_. ----- ------ --------------------- ---- ,Delivery-
place Number of children having received

1.

2.

1.= Supervised delivery
2.= Unsupervised delivery* Children allegedly vaccinated but whose cards were lost, are exclw~.d

from this analysis



TABLE b: NUMBER CF CHILDREN VACCINATED AS A FUNCTION OF SUPERVISED OR
UNSUPERVISED BIRTH (N = 191*)

Number of children having received
..- .-. -.-- - ....--.---- .,.--_._---

i

Pol2 i Pol3 Measles
no. %: no. % no. %

..-TO~~l-[.~~~- -Ir~~~~.'·DWT2 DWT3
no. %, no. % no. %1' no. f. no. %

- ----- ····---i· - -.- ....- ...--------- =;»: .---._ -----

I 88 91178 80 73 75 56 58 78 80

68 50 53 43 46 66 70

. ~~2,~ _~_I
0,14 I 0,002 0,10 0,051

...~ _. ._.__ .1 __ .. 1....._ .. - ..0-" _. - ••• __ .- _. •• - .... _-- -----. ---

,-- , _.Del~very-
place

1. 97

2. 94

I·
lp

Poll

73 751 57
I

53 43 41

.,

59

I __ -+- . _
··-·----~i---··

59

4650 44

1.= Supervised delivery
2.= Unsupervised delivery
* Children allegedly vaccinated but whose Ci ds were lost, are oxcluded

from this analysis

----1----------- -
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percl:?ntile
28,4 and
w.:;\s36~O
significant
Thirty-two
were more

qight-fur clge of children born at home was
that of children bor~ in hospital or clinic

This difference was ~ot statistically
(StUdent's t-test9 t =1,1:18; O,05(P<O,10).

childn,;:?n (is per cent) had weights ,whit:h
than ,two standal"d deviations below the

median Irleight-for-.ageobtained from the NCHS cw'"ves.

6" Arm Cin:umference

The mean va~ue was 15,5 centimetres~ Twenty-four
chi \dn.m (11 \Jer cent) had an a;'"mcil""cum?erence ·01

13,5 cent.imetres Or less; of these, 3 (1,4 per c~nt
of the total) had measurements uf 1~,5 centimetre. or

less. Agal.n, the observer's rounded off the!!'
readings, to the r'lear-esthalf centimetre. A mid upper

arm circumference of 12,5 cm Qr less indicates ~Dvare
chronic malnutrit:tc)h, and b~tweem 12,,5 and 13,5 em,
moderate chronic: m.lnutrition.&~.
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CHAPTER V; CONCLUSIONS

1. 1"1ethodology

The EPI sample method Was ea5>ily aPplil?1dusing the
modification based on squares from the grid map. It
provided a repeC>ltable, relatively relia,ble technique
for obtainin.;; vaccinr.atiof1 cover=age da,ta. A eli lemma
still I'?!)(ists regardinf] thome children allegedly
immul'')i.sl':?dbut whose c:ards .:lIl'"elos"~. We chose to
include them in the sample and give a "bestll .and .:lI
"worst" analY!:Ii!:>as described above. This I:.'ffectively
widened the range of 95 per cent confidence limits to
make the results appear s..omewhat
Alternative methods, where such children are excluded
from the sample or where they are s~mply laballed
l..tnvaccin~ted, make th~ resul t$ more presentable, but
come no closer to the truth and could even be
conside~ed dishonest. In line with the EPI sampling
technique, WR eMcluded children who were not at home
on ti1e1da)' of the observers' visit. We cannot tell if
these t::hildren differed from our sample in their
vaccination status. Such "missingll children were
certainly the exception in this study~ more
frequet "1y, the mothers were away, leaving the;i.r
chi ldren with .::aretai<ers who assisted our observers
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the data on we2ights and arm c;:irc:umferEmCe2<;) were

\..mfort.unatel y not as preciss as we may hews 1ike;!.

Th(£) tendeMcy of the observsrs to round off to the

nearest 500 gr.;lms and H.ve mill imetl"'ss respec:tivsly

f1·0t Toreseen and WiaSonly detec:ted orn";e -the· st.udy

well UI'1der way. Prep6\riation fell'"" this :.)6\rt c'f ths

5urv~)f was c::learly not o$\dequate. It must be stat.ed

rot: re t;h.;:lt the o$\utr.\1"" W6\S at the time of the study

e;l1p10ye';l as the medical super!ntendeh.t of Mosvold

HO$pito$\l~ sII,d hC'Ad important administration .:md

clinic~1 rseponsibi1ities to fUlfill. Formal checks

for were not done,

.1tho~Qh time was sp~nt with the observers ehec:;k~ng

t.he scale periodicaHy, and their ability to read off

weigr:t.s ac:curately was beyc:md doubt. In tl': hope that

the approximations of readings caneel themse~ve$ out

even tI...laIIy ~ we feel that the figures obtaiMed still

provide a useful basis for future nutritional research

and give reasonable baseline data OM undernutrition.

This was the fil"st study of its. kind undertaksrl at

Mosvold Hospitc1\l p and vSlluabllE1 lessorts hav~ beem

learnE!d.
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2. Discussion of ,Results

a. Vaccirtmtion coverage

Ove~-~ll vacc:inatipn coverage was low, comparing
with somt:! clf the poorer countrielr of sub"'Saharan
Afl"'ic::a(see Table 1). Covar.=agerates were lower
with the later v,;accines,and measles vaccination If

given at nin~ months, hC\d the lowest coverage1
even though the disease is the most common and
severs of ·th~ EPI targst diseases at 1'10svold
Hospi tal.

The E:PI sampl ing technique does not,allov~.~ccurate
estimation of vaccination status of subgroups ir,
the total sampl~, but our data 5ugqests that the
children living fUt-therthan five kilometres from
a clinic had rslatively worse vac:cination status
than those living within a five kilometre !'"c\Mgeof
a clinic~ The covel"'agewaa particularly poor
among those living more than ten kilometres froffia
clinic.
major role in the motivation of mothers to have
thei~ children vaccinated. This is ~~ite
understandable in an area such as ours~ where
people move mainly on foot and publiC: transport is
scarc~ and relatively expensive. The first dnses
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of OPT a\/1d Polio vaccines were an exception,

however, with no significant differc:nces between

those children living near to, a.nd those fat""from

cHnies. Pet-haps the mother-s' initial waVE? of

enthusiasm following their rec~nt thildbirths

provided a high mot.ivation to have "their c!1ildrsn

vaccinated; thsy may have thC:H,u~htthat the one

dose of vaccine provided suffic:iel'ltprot.ection a.nd

tha.t in view of the long distance to the clinic~

further

effort.

doses wer& not wor-th the ;;additional

Drop-out rates from the first to the t.hird dose5

of DWT and poliomyelitis vaccines w~re high. In

the oVl':)ra.llstudy sample, beJc.ween28 per cent and

31 per cent of children who received a first dose

did not receive the third dO$e. This drop-out

rate was highest in those living further than ten

kilometres from a clinic~ where only 48 per cent.

i.e 50 per cent of those receiving a first dose

eventually received the third dose.

The effect. of home delivery on vaccination

coverage was not striking. Our •.~igure$ suggest

that. children born at home have relatively poorer

vaccincation stiatus and higher drop-out rates thian

those born in hospita.l or clinics. The reasons
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for this aO'''e1 not clear; mothers m.ay be enco\.(raged
in the postnata! ward to come back to have the£r
c:hildr.en vac:cin,;;tted. Some mothers who give birth
at hc::Jmemay, through ignoraMce or suspicion,

JJrefer
others
have

to avoid corltact with the he<Sllth5;erviceEq
with multiple family commitments may not

the time to stay in hospital ftlr delivery,
to taka t~}(:~irchi 1drE>'1 ttl clinics fornor

vacciMation. The statistical besis for these
f il"1C:liMgS
of the

was, however, of doubtiul value, it1view
disoaggregation of the clusters fol'"

anoalysis.

In our surveY, no attempt: woas maida to fiMd reasons
for pobr vaccination status~ with the exception of
dist!:':1ncefrom clini.c and hom-s tlelivery. From the
available literature and our own experience!, we
sugge.st other possible reoasons:

1. Scarce resourcas A shortage of staffing and
vehicles has preVented the establishment of
immunisation services within five kilometres
of each
Health

home. rhe KwaZulu of

fUMds,
other

is severely affected by a shortage of
and immunisation mus'!. compete with

he~lth priorities for a share of the
available reSOUi"ces.
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2. lenoran ce Most adults in ths area are
Llliterate anij rely on the spoken word fbI'"

information. Xt is possible that many parents
do not believe that vaccination really
prevehts disease. .Some may suspec::.tthat
vClcc:ihaticms may harm their chi lOre.n.

3. Migrant labour Marw able-bodied adults
lS.;I.vethgoir families to worK on dist.?nt mines,
industries arId farms.. Those left behind have

just one of whiCh is to ensure vaccin~tions
for their chil~ren. Thera may simply ba no
time to take their children to CliniCS,
especially if this mean? a lang Walk and a
Whole day wasted. Mother!;S, themselves, may
join the migrant labtlur mal"'ketand leave their
small children in the C::areof older siblings
or grandp.al"'Emts, who might not undel"'stClndthe
importance of immunisai:itln.

4. Missed vaccination ocpol"'tur1dties Chi Idl"'en
who pl"'esentat clinics with m1nal'"illnesses do
not always have theil'"health cards checked for
evidence of val:c:ination. Same c:hildl"'snonly
see heal th wtlrke.\l"'sin times of sicknest: ~ and
these opportunit.ies to administer Vaccines C\nd
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inform p.oxre:ntsare fr'e:quently milssed.

5. Statff tr~inil1g None of the 11\..11""$in9staff

who provide: vaccinations have had any sp~ci.a.1.

tra.ining in immunisation. The dates of

va~cinations are well known, but there is

relatively little knowledge about

side-effects, efficar..y and t:;ontraindicati.ons.

Many staff members feel uneasy

ill children, for example.

about

HE':1althvaccinating

talks presented in lecture form to groups of

mothers in clinics do nt;t C\lways contain

correct information.

b. Recommendations for improving vC\ccination coverage

1. ImmunisatlCll1 Officer

hospital staff with

of the

experience of managing

rural primary health care shOUld be appointed

as "immunisation officer" for the Heal th waro,
to ,-C)-ordinate 10cQ\1 policy on Vaccines" to

train <!In0 supervise staff~ and to aSSE!s5

immunisation priorities including coverage

stUdies and surveillance of target diseases.

This action does not mean th"J':timmunisatic..n i5

offered .:.l.S a separate selet:t.ivstservice; it

intends only to strengthen this very important
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ar"m of an integrated primary health care
approach which also includes nutritj~on, oral
rehydration and family spacing objectives.
Such an approach would be in line with·recent.
published tecommli'!ndations.2::;:~77

There is a need for formal
in-service t.raining of prima.ry health care
staff in all aspects of immunisation. Hea.lth

more appropriate
should

to local
be aclaptedto be
conditions and

education techniques

customs. A friendly and t:a'-ing s.tt.i b.,de L._

patients should also t: ongly entouraged.

3. Expansion of clinic seryices There is an

urgent need fo,~ more clinics .inthe Health
Ward.
than

Many, if not most reopl_, live further
five kilometres from the nearest

clinics. The immediate priority is the
'2stC\blishment of mobile under-five clinic;,sto
cover the ent.ireHealth Ward so that .;allhomes
are within five Idlometres of an immunisation
point (Ol~ clinic;,). Such a service shOuld
~ mmence with a highly publicised end
carefully planned mass immunisation campaign',
with maximum community oArtic:ipat,ion. The
il"~tentions and methods should be fully
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d.iscusssd with cOffJmunity representatives in
each area, and their help \sought in thE! choice
of appropriate sites and structul"'es where the
c1in i c:s can be held •

should be brought to a lsvel where the
momentum g ,ined during the mass cal'1t"laignwi 11
not ec i 1y dissipate,. and the eli•..:i.c:sbecome
Viable routine serviCes and a regular feature
of community life. Well functioning

lead to dem.:andsfrOI!lunder·...five c::linics will
the community for comprehensivE! mobile clinic!::>
and later fixed clinics, if warr~nted by the
Work-load. As aspirations are realised,
demands may follow *or better water supplies~
perhaps school~ and roads. In this way,
immunisation can be the leading edge for

a broad front ofsoc:i~l mobilisation
basiC: needs.

st.aff should use
opportunities Clinic
every opportunity to

chi ldren. III c:hildren

1issed vClccinatior.

vaccinate eligible
presenting em IInem-vacc.ination Lays" should bEi:1
given vaccine, even if a multiple-dose vial
must be opened for only one child. The
ldentif; cClt;i.onof eligible children has been
fac:iIit~ted by the l<waZulu c:hild health C'Clrdli
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on which weights It vaccinations and .illnesses

are recorded. There are no separats

Roa.d~to~Health and "illnsss" cards; (!'Iothers

who bring their children "'or illness are then

unlikely to ~forget a vacc ,i:t.. In Card at home.

Consideration

should be given to changing the immunisation

schedule for the first three doses of DWT i'lnd

polio vaccines. These cCln be completed by 14

weeks of age instsad of the customary six

months. IS'? Moth~rs are likely to find it

easier to bring their children to clinics when

they are still vary ydung and easier to carry.

6 • Commun i tv Health Lay community

health workers

Health Ward.

are MoW being tra~ned in t~e

The community health worker

progr.smm aims to bring health promotion into

every home. Each community health wo;-kar will

serva an area of 100 to 150 homesteads, and

will be able to provide affective health

education if properly

The importance of

trained and motivated.

imm.ut"1i sa tj,on must ba

emphasised as en priority in their training

programmes_
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7. Tradi tiona! doctors I'1Yangas are widel y

respected and eonsulted by the people. The

support of ir1)l'angas in .., immunisation

programme m;ay be irwC'.luable skId could De

so.licited by holding meetings and discussing

illness and i~munisation.

8. The maSs m~ Ra.ji.o Zulu should be more

ir'IVolved in the broCldc.;\st-"ng .::If immurUsatlon

me!'>sages. For many, this will be t.he ol").ly way

of hearing oojecti.ve information ~bout

immun h.a t.ion.

c. Home deliver~

Our suspicion that ehe incidence of home delivery

was high$ has been c~nfirmed·. There is thus a

plaee for further researeh into home deliveries,

particularly rc;;>garding methods cf childbirth,

perinatdl morbidity and mortdlity~ and the role ~f

traditional birth attendants (TBA'~). Larsen h~s

described the importance of TBA's in home births

in southern KwaZulu and the p~rt they play in good

obste':l"'ic: Ci31re•.l..l.S • .l..l.6 Whether a simila.r

situation exists ~t the Mo.vold area is not elear

to us at present.
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widely used Clnd reflects both stunting of growth
and consequently lcmg-tE)l''''mundernutrition, ratswell
as c:urrent l..ltldernutrition. It is useful ~or
mon-;'1~oring nutr-itionc;ll st.atus of individual
children and communities. Low height-for-age is
an iru::lic~tol~of chronic undet'nut.rition or iIlnes$ $

since birth, while low weighc 'for-height provides
evidence of curreht., or acu·~ undernutrition or
111nes$.:1.3.'7 We did r.o t ml .·e heights in this
st\..\dyand so can on 1y "el), on tha composi te
indicc;ltor of chrol'1ir: and acute ~alnutrition
provided by the weight-for-age data.

Children of
grac;lter risk
infecticm.;

low weight-'for-age appear to be at
of developing severe forms of

such as measles "mel gastroen-
Weight-for-age data are

con'sidered
important

by the Wl-t~, to be among the most
indicatc.!'"s of child health in

com~nunities.:t.:I.':I'The "'eilsur'ement of numbers of
underw~ight children therefore contributes to an

und&rstanding of local child health conditions.
The WHO defines as underweight those children
whos!O~ weights are more than two standard
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d.viations below the median obtainEd from NCHS
weight~for-age ~urve~.

In our sample, 15 per cant of the ~hildren were
Th1s is similar to most figures from

~tudies on blatk ~hildren in South Afrira. See
Table 7.

TABLE 7~ RESULTS FROM RECENT STUDIES OF WEIGHT-FOR-AGE
ON SL.ACKCHILD'''''o::'N IN THE RSA

Percentage of children
underweight

Eastern Cape (1991)
Pre-sc:~,.Jo1.1,.2<:1 12, 7 to 1"7,9

VuHndlel,S\, KwaZL,\lu (1983)
Under-f iVlii!SJ.:;;!l. 36

Urban arel~s,Transvaal (1977)
one to tt;'JI;)sJ.:;e~

R.S.A. excluding homelands
( 1981) OnE? to twos.1.:i'l:S 12,7

Cape Town (1997)
on": tc;\ twtISl.:i'l4 10,8 to 17,5

·fhe WHO's global goal for He<llth for, :d by the
year 2000, concerning malnutrition, is that at
least 90 per cent of children w~igh not more than
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two standard devii;\tions

obtained

below

from

the

NCHSweight~for-age gl"owth

curve$.~~7 IDur study gives figures which fall a

little ahort of the goal, at 8~ per cent. This

numbsr i$ not as bad as migh": 1,.;"Ivebeen e;<pec-ted

in thi$ impoverished rural area.

e. Arm circumference

Mid upper arm circumference (MUAC) remains stAtic

in normal children between the ages of one and

four year:::;, and within these age limits,

interpr~tation af measurements is not dependent on

an exact knowledge of age. A MUAC of 12,0
ct::?ntimetres or leS$ indicates severe chronic

malnutrition a~d between 12,5 and 13,5 centimetres

indicates modsrate chronic

MUAC correlates closely with weight-for-height or

"thinness".l.2~ There ;(.5 some evidence that

single measurements of arm circumference are more

reliable in predicting childl'"Emnutd.tionally at

risk, and at risk of dying than other methods of

.nthropom~~ric me.surement.l.=~p~27 A proble~

with MW'"C is that caccl-tracy of measurenu:mt is:t

v~tally important, since only small inaccur.c~es

may result in large errors in classifi-
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In our sample, only 1,4 per cant of children could

be regardBd as severely malnourished, w~th 10 per

cent moderately malnourished. Of th9 24 children

w±th MUAC of 13,5 em or less~ 19 had weights less

tha~ two standard deviations below the NCHS norm.

Oiscussion of 'the ca...\sesand remedies of community

undef"'nutrition fellls beyond the scope of this

paper. Specific actions telken at Mosvold Hospit~l

include health and nutrition education of mcthers

at under-five clinits, and nutrition

rehabilitation unit where mothers of the ~everely

malnourished undergo child nutrition instruction.

The unit is staffed by two nurses trained in

nutrition education at the Valley Trust near

Durban a Food supplements are not given; U.s

amph~s~s of the unit is on smlf-reliance and

effective use of available foods.

We are hoping that the planned ~stablishment of

mobile under*1ive clinics in th~ Health Ward will

provide

worKers

weighing facilities.

presently in training

Community

will be

well "as

he~lth

bring mo~e information to mctMer$ as

able to

carry

pao}Jles'

malnourishp.o

informa'Utln advice into

homes p and ''Ii 11 ref er sever's1y

cr.ildren to dinic before they bt:?cQme

gravel y iII.
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The causes of malnl,.lt.r·i tion are deepl y rooted in

sl:Jcial, economic and politic:.al realities, and
largely beyond the
The vicious cyc:l~

and exploitation

ccmtrol of health worker'S.

of povertY1 underdevelopment
needs to be broken before

progl~ess

1:orward ~

i;.(Jwards "health for- all" can surge
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