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Edginton and Gear™ looked at the problem over the 1977-1281
perlod, There we.? 205 children admitted to Baragwanath
Hospital with rheunatic faver or heart disease equlvalent fto
an admission rate of 10/1000 in children under 10 years of
aga. In the 5~9 year old group it was equivalent to 70/1000
adilesions. Cardlac surgery was required in 44 children
(21%), at a mean age of 7 years. Of these, 73% were from
outside Sowaeto, reflecting the high rate of referrals from
other ¢entres. The mortality rate for the rheumatic
admisgions was 12%, 23 died from chronle disesse and 2 from
acute gevere cardltis. Regilar attendance for prop. ylaxis
was 17% in the Bowete children when a f£igure of 70%'" has
been quoted for optimal prophylaxis. Twenty seven children
ware readmitied to hospital during the perlod studied. The
total costs Lo Baragwanath Hospital were estimeted at 1,5
nilliion rand, In contrast th re were 34 rheumatle Sever
admigglons to the Johanne “urg Hospital in the same perind,
equivalent to a paadiatric admission rate of 1/1000. A
community based programme to encourage secondary prophylaxis
was started and after 7 months a 38% regular attendance rate
for prophylaxls was achieved.

Du Plegais'™ {1973} reported on 48 children (6~16 years old)
who unde:want mitral valve replacement with a Starr-Edwards
prosthes.« for a ritral valve that waz not repairable. Of
thesae, 47 suffered from rheumatic heart dilsease. Twenty four
(80%) were Rlack, 6 Coloured and 4 White. Thera were 12
(253} hospltal deatits and 5 late deaths. Twe patients were
lost to follow-up. Complicatlions lncluded endocarditis (4),
thrombo~embollen (8), valve dysfunction (3) and haemolysis
{1}, only 67% survived surgery with an improved condition
indicating the high merxbidity and mortality in thils group of
young, sick children.

Van der Horst"” in the same year reported on 51 young
rusumatic heart disease patients whe had walve
replacements, he had fewer complications as he aveided long
term anticovagulation, but his mortality rate wasg 14%.

Ransome and Roode™' in 1981-1984 studied 46 acute rhaumatic
fever patients admltted to Coreonation Hespital, then a
predominataly Coloured and Indias hespital. Thirty £ive
developed rheumatle heart disease of whom 26 had carditis in
the acute episode. Three patients with recurrent dilsease
died and 3 had emergency surgery, ong of whom subsegquently
died. There were 12 recurrent cases, 6 of these were
ragularly getting 4 weekly bileillin, Compliance with
prophylaxls wag only acceptable In 22 cases amd of these 11
were lrragular aitelders, Thls study demonstrates the
difflcultly with compliance with bicillin prophylaxis and
its fallibility when glven four weekly. The severity of the
digease in South Africa was also deomongtratod.
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1.4 REVIEW OF PREVIOUS SOUTH AFRICAN RESEARCH

The last study to look at the prevalence of rheumatie heart
dlsegase in South Africe was performed In 1872 by Melaren et
al."™ They found an overall prevalence of 6,9 par 1000 among
Black school children, with a maximum of 20/1000 in 7th and
8th grade children. A rise in pravalence occurred with
increasing family slze (four or more siblings). They found
ne slgnificant correlation in the prevalence with language,
the home or school areas of the children, or the carrliage
rate of - B=haemelytic shreptocociusg, B-haemolytic
gtreptococcus was lsolated from the throats of 52/1000
Soweto children. Of the rheumatic fever patients 92% were

asymptomatic, while 5% had severe valve lesions, Ninety

three percent had mitral incompetence, which was ilsolated in
47,5%%, They concluded that a c.mprehensive preventative

vanpalign directed at primary and secondary prophylaxis and

an  improvement in the seclo-sconomis statur eof the
communities at risk was rrgently neoded in South Africa. Not
only did thelr study demonstrate a high prevalence of
theumatic heart disease In Sowete children bhut the rate was
one of the highast rates seen in comparable studies anywhere
in the preceding 30 years., (Se¢ Table 1,l1. page €} The
asymptomatlie rate was higher than the 30~40% roported in
Baltimore'” and by the WHO in 1973,%"

Chasior et al%' described 127 childron admitlted with acute
rhoumatice fever to the paedlatric wards at Baragwanath
Hospital f£rom 1962 to 1964. This ropresented a very high
hogpital admisslon »ate of 10,6/1000 medical admizsiong.
Thirteen comma four percent were under 5 years of age and
86,6% wore batween 5 and 10 years old, Elghty seven porcent
{101} had carditls, cerxdiac faillure wasg prasent in 23% and
the mortality rate was 3,99 indiceting the frequency and
severlity of cardlac involvement at a young age in this
group.

Two hundred and elight consecutive patlents were admitied to
Baragwanath Hospital in the same period for mitral wvalve
gurgary, 181 with mitral stenosls and 27 with mitral
incompetence. 't Of the 27 patients with mitral incompotence,
i3 (48%) were under 19 years of age and 11 (40,7%) waere less
than 14 yvears old. Of the 181 patients with mitral stencsis,
38 (21,6%) were under 20 years of age and 13 (7,2%) ware
under 15 years of age, which contrasted markedly with the
age incldence woported in othor studliee of Lhe tima,
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If one gtudies the reported cases of acute rheumatic fever
in Bouth Africa recently the problem appears less severe,™
) (dee Table 1.2)

Tahle 1.2 Reportad cases of, and mortality from, acute
rheumatica Faver in South Affrica 1992~1996,

Year Daaths Casas
Jan-Dac 1992 v 32
Jan-Dac 1583 3. 34
Jan~Deo 1994 r 30
Jan-Dee 1995 0 20

Jan-Dec 1586 o 24

144-47)

The reporting of medical condlticons Iin South Africa s
fraught wilth limitations so these flgures do not give an
accurate reflectlion of the dlsease., To appreciate the true
plcture incidence and prevalence figqures are regquired. Exact

population data are net avadlahle for South Afrlca. The last .

gcreening survey (of Pew) was done in 1972,“" Thus it is
difficult to express the South Africen problem in terms of
true incidence orx prevalence.'” (8ee also Section 1.1.6,
page 85) Somg attempt at defining the problem iz ragquired and
this study tries to achieve a flrst step towards thig aim,
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1,3.RESEARCH PROBLEM:

South Africa has the unique situation of tertlary care

facilitles juxtaposed againgt conditione that foster rampant .

rhevmatic fever and heart disease.™"™' Tha dissase remains
prevalent in all race-groups but is more common and severe
in the Black race-groups'™'! that were historically
deprived in the apartheid era.” In 1972 the prevalence rate
of rheumatic fever in Soweto was 6,9/1000 in the 2-18 year

old age group.,"" In 1973 it was listed among the first 10

cauges of death in the 15-24 year age-group.™” It is
respongible for about 1%% of the paeediatric gcardiac
population, These patients are Lrequent wviaitors to the
outpatieat clinics and take up a disproportionate amount of
time, ¥ The discase prevalence appears anecdotally te have
increased recently, possibly: mirroring the United States
gxperienca., Patieonts presenting at the pasdiatrle teaching
hospitals of the University of the Witwatursrand appear to
have more severe disease, often presenting in cardiac
falluze and requiring eurgical intervention,'™ ™™ Ag
congervative surgery or homograft replacement is not
advisaple in the acute phase, mechanical valve replacement
results which requires lifelong anticoagulant therapy. ! It
would seem that in South Afirica rheumatic fever is more a
rural than an urban disease, """ ls encountered at a younger
age'™ il and frequent relapses ogcour. ™' Rarely do we seo
the first acute eplsode at our hospitals, suggesting that
meny firet episodes are mioeed and thus prophylaxls 1s not
gtarted timnously, with severe consequencas, '™

In 1972 the urgent need for a comprehensive preventative
campalgn directsd at rheumatic fever pr_pphylaxis and soalo~
economic upliftment, was rocognised.”™ In 1983 it was
guggested <tThat a national regigter of rheumatic fever
patients be instituted along with vatient identity/recorvd
cards, " to help alleviate the unnocessary burden which
the dlgease places upon South Africe. This remains long
overdus,

Besides tha lonyg-recognised seoclal factors of the disease,
the scelal disruptions secondary to political and non~
political unrest may also be related to this appagent
increase in  prevalence and severity of the digease.
Btreptococgal sore throats may nol have been treated and
penleillin prophylaxis declined as elinlecs were closed and
patients were afraid to venture out.
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These limitations can be overcome by adopting an onganised,
gystematlc approach, ' ideally with a national plan for

action with spesific objectives, activities and ongoing

self~evaluation. ™ ' A community based gervice can be
implamented tnrough existing primary health care facilities
wilthout major additiecnal cost, ™' Communication between the
different level medical care  glvers, schools  and
laboratories is wvital., "' patients and thelr families
need to be adequately informe.) and educated. ™™ Thig
should be an ongoing preeass.’™ A central patient
register ! isilasan Tahanld be kept so that non-compliant
patients ¢an be.ldentifled, followed up and efforts mada to
motivate them to get regular prophylaxis. The additional use
of ldentification catds recording Injection dates and

therapy have been shown £0 be beneficlal.™¥™ i.r an

gxample of a simple, inexpensive form of health educaiion
designed to promote secondary prophylaxls by three weekly
benzathine penicillin injections see Appendix B,

Methods to limlt the pain of the injectlons should be looked
at. The mixing of the benzathine penicillin with lignocaine
or the application of a topical aneesthetlc cream prior to
the adminigtration of the indectlon are possibllitles.

A fear of penicillin reactions may limlt its usage.” These
are rare, " aspacially in children, " and when they occur,
following the use of benzathine penicillin, they are usually
transient.'” The rarity of occurrences 45 dug to the
formation of  TDhlocking antlbodles that prevent the
penicillin-derived antigen f£rem comblning with a gensitilsing
antibody.' Thus the concern 1s exaggerated.
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Routlne examinationg of higher primary school children by
trained auscultators, to detect the reservolr of c¢hildren
with undlagnosed rheumatic heart diseage!™**", may be
worthwhile in areas of high prevalence of rheumatic fever,'™
This is important as mild mitral incompetence, the commonest
valve lesion found, can regress if recurrences of rheumatic
fever are Hﬁrevented and infective endocarditis does not
supervene. ' Active case flnhding of this type 1s time
consuming ond expensive and auscultators need to be trained.
It remalns, however, an important component of secondary
prevention.'™ In many countries nurses have proved to be
both reliable and efficlent in the ldentlfication of
children who require medical esamination. In areas where
there 1s & high risk of rheumatic fever case finding surveys
are likely to be cost effective. This c¢an be maximised by
integrating them into general purpose health surveys of
gschool c¢hildren., The information gathered in thege surveys
provides a ugaeful basls for estimating the ‘28 of the
problem in a communlty and for planning future .ztensions of
the prevention programue. This bx{-pxoduct further Justifies

regular school scrgening surveys.!” Functional school health

services are required™ and these should be established
where they do not exist. ' '

In theory the preventlon of recurrent attacks should be a
slwple matter, 1n practice however, especlally in countries
with limited rescurces,'" several factors stand in tne way,
If advanced disease 18 already present at first medical
contact then secondary prophylaxls can do little to alter
the poor prognosis of these patients.’'” Delays in getting
medical attentlon may bhe caused by a lask of accessible
medical care, ilgnorance, wvarylng worild views and ideas on
digsease causatlon, poverty or fallure to recognise a First
acute eplmode''™ if it presents with carditis alone or is
atypical,

Poor compliance plagues most  secondsary  prophylakis
programmas, 1" Fagtors contributing to this are the
digtances the patlents have fo travel to get their
injections, ™™  travel expenses,™™ a fear of the
injections, ™ painfyl injections, poor commmication,
cultural contradictions,™ lack of metivation™ and a poor
understanding of the illness.”! Inadequate managerlal and
infrastructural support, ™ scarclty of trained personnel,
the cost" ' and avallability of medication,*" equipment
and supplies™ are alge limiting,
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sora throats need attenticns, ™20 treatment of all sore
threats with penicillin in high prevalsnce areas, **'provisicn
of accessible health centres and walk-in clinies, ®*" throat
culture services, '™® subsidies on prophylactlc medication,
diagnostic screening™?® and school health programmes ™%
possibly with pr%?hylactic penlelllin given to whole schools
at  a time, ¢specially during perlods of peak
streptocoscal infection, or even the glving of penigillin to
traditional healers for distribution.

For the children who suffer severe, itreversible heaxt
damage as a result of thelr first attack, secondary
prophylaxig iz no consolation.'®'™ Despite the above
mentioned limitations, community health efforts at primary
prevention have been shown to be cost effective and should
be encouraged."™® In Costa Rica®’ the treatment of all
suspected treptococcal sore throats with benzathine
penlciilin, with the elimination of throat cultures, was
shown to reduce the ingldence of rheumatlic fever from
120/100 000 in 1950 te 90/100 000 in the 1970’s, The use of
benzathine penigillin injectlons was conslderably cheaper
£han a 10 day course of oral penicillin and with its use
compliance was no longer a problem., Another example is a
study done in Baltimore' where with comprehensive care,
ingluding anti-streptococcal therapy of sore throats, a 60%
reduction in the incidence of rheumatic fever was obtailned.

As many developing countries are unlikely to achieve a state
of high economlc development in the foresseable futuxze, '™ it
is unrealistic to expect them to astart population-wide
campaigns. They should rather start limited programmes aimed
at defined risk groups, e.g, schocl children, in high-risk
areas, use established health facilities and expand from
there, '

1.2.2,8ECONDARY PREVENTION:

A co-operative study co-ordinated by the WHO has shown that
systematic prevention of rheumatic fever recurrences
benefits the patlent and also has economic advantages.'™?" It
is an attalnable goal, as the target group is limited™ to
those who have a hlstory of acute rheumatic fever or
establlshed rheumatic heart disease, and effsctive drugs are

availuble.™ It ghould be the first priority of

prevention. ¥ 1" Tha success of secondary prophylaxis 1s
maximised by the fact that recurrences cause
disproportionately high mortality and morbidity.'™** It takes
the form ldeually of three weekly injections of long acting
benzathine peniciliin, ™" to maintain adequate penlecillin
blood levels, ¥ ‘unpi)l early adulthood.
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A secondary prophylaxls study done in Barbados in 1974 wag
achieved at a cost of US §325 per month when the estimated
cost of maintaining paediatric beds for rheumatice fever was
estimated at US §1 260 per mopth. This calculation did not
conglder the clinical deterioration that accompaniles each
recurrence of rheumatic fever. In 1989 " the WHO calculated
that, assuming the cost of one bicillin injectlon was #1,25
per day and the average ceost of hospitalisation in a
developing country was &25 per day, then &4 spent on
prophylaxis would have avertad the expenditure of $25 in
hospital, This doeg not take into account the costs related
“to surglcal itreatment, nor does it express the benefits such
as reduced disability and increased years of healthy
productive life.' The costs of rheumatic fever prevention
are thus minimal compared +to the costs of managing
estahlished rheumatic heart disease.®? .

1.2,1.PRIMARY PREVENTION:

The idea of primary prophylaxls was proposed in 1937% and
would ba the ildeal mothod for coping with rheaumatic fever in
a commnity™' as it has been established that the treatment
of streptococcal pharyngltis with penicillin'™® for ten days
prevents 90% of attacks of rheumatic fever.'*! The
straptococeal pharyngltis does, lhowever, have to Dbe
ldentifled. " primary prevention is limited by the huge
size of the population at risk, " problems of medical care
accaga'™ and the difficulty in the dlagnosis of streptococcal
gore throats,'™ p throat swab culture has been the gold

standard for this for many years‘!":1%*) phut the delay in

obtaining results has been problematic,™” Alse facllities
are requlred for the incubation of the threat swabs in
outpatient departments. Rapid Cests for the detection of
group A streptococcl from the throat swab using latex
agglutination and enzyme immunrassay are avallable, !
They are expensive and have a specificity of 95%"" or more,
but thelr sensitivities vary from &0-26%, MM go cases can
be missed. Another problem is that a third of rheumatic
fever caszes occur In the absence of a )Joreceding sore throat
and a third following mild infectlons.t” :

The possgibility of the development of a multivalent wvacecine
against the most wvirulent and rheumatogenic subtypes of
gtrep, pyogenes has been investigated for a long time.
BldIh19 Ty Tis a walid public health alternative™ ™ but is
fraught wvith technical dlfficulties.'" ' There have been
concerns that the vacoine may in fact sensitise the patient
to, P pather than prevent, rheumatlc fover. However with
the inproved understanding of the structure, function and
lmmunology of the M-proteins there is reason for optimism.''’
Other considerations include; socio~econemic upliftment,
aducation of the general public and medlcal personasl that

acf
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1.2.PRIMARY HEALTH CARFE SIGNIFICANCE:

In developing countries rheumatlc fever and heart disease,
often with devastating long term sequelae, continue to be a
major public¢ health problem, U3 nhe digease 1s the
commonast form of acquired heart disease in children and
young adults™ and 4is the most common cause of
cardicvascular deaths in the first 5 decades of life.®™ It

.affects preferentially population groups who cannot easily

afford heir own medical care,'” bas long~lasting limitin
affects on life style and employability of patientg!® ™
resulting in reduced productivity and economic output. %™
Importantly, many f£irst attacks and most recurrences can he
prevented, ‘¥ :

Cogts of treatment and morbidity and mortality are
conslderable, Patlents become filnancial and social burdens
to their families, their communities, the 8tate and its
taxpayars. ¥ Treatment does not generally cure damaged
valvas, 1t is only symptomatic and supportive.'™ Repeated
hogpitalisation cauges a considerable dwain on human and
material resources.'” Secondary prophylaxis is required in
the long term. Balloon wvalvotomy, valve repair and
replacement reguires expert teams in tertlary care
centres, ™43 pew developing countries can provide these
facilities or guarantee the long term anticcagulant therapy,
surveillanve'” and ongoing prophylaxis™ required aftex
surgery. The costs of anticoagulation and thrombo-embollc
complications are  thus  subgtantial In  ruxal and
unsophisticated patients, (itié it '

The total coskt of 8227 valve replacements at major centres
in South Africa f£rom 1982~1987 was R 205 675 000,97 a
mitral valve replacement was estimated to cost R25 000 in
1987,%9 an operative mitral valvotomy was estimated to cost
R5 500%" and a mitral balloon wvalvotomy was estimated to
cost R10 500,%" {assuming 4 days hospitalisation), in a
teaching hospltal in 1883, The average cost for mitral valve
surgery, with a 7-10 day hospital stay, in a private
hospital ls R40 0Q0«49 000, A St Jude velve costs between
R11 500 and R12z 000, The fess for the indlvidual members of
the speciallist team have to be added te this as well aw
blood transfusion expenses, approximately a further R25 000,
This gives a total cost in the reglon of RS0 000, fwive
comgbicad ot wikh Mernlnpids Clinde) The cost in terme of huran Suffering‘
and misery ls lncalculable.™ In contrast, 10 years of three
weekly bicillin injectlons, (assuming the patient fell i1ll
at 10 years of age}, would cost R13,36" % 52/3 x 10 =
RZ 316 (This excludes syringe, needle, swab and travel
gxpenses and inflation.)
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1,1.7 SEVERITY:

"Not only has rheumatic fever become less common in Westerr
countries but the disease has become milder".'™ The
‘ortality rate in developing countries is much higher and
geath occurs at a younger age.!"™'™¥ In the West rheumatic
fever wmortality rates are between 0,6 and 1,6%.'"" In
recurrent attacks thils increases to 2,3 - 3%.'Y Mortality
rates of 14% in Pakistan, '™ 23% in Mississippi (1971),% 18%
in Iran (1969)"7 and 3,9% 1in South Africa (1964) %! have
been reporied during acute attacks, Factors that contribute

to this include; the early age of onset with more time for

mitzral stenosis to develop,'™ poor general health and
nutrition, ™ delay in getting medical care' and recurrent
acute episodes, ‘'™

1.1.8.,PROGNOSIS:

The course of rhaumatlc fever cannot be predicted at the
onset but the disease usually abates within 6 weeks in 75%,
by 12 weeks in 90% and in more than 6 months in less than 5%
of cases.'™ The long term prognosis of rheumatic fever is
correlated most closely with the severdty of carditis
during the acute attack.'™™'™ Ninety five percent of
rheumatic fever patients with no caxditis, who take
prophylaxis and have 1o relapses, will not have rheumatic
heart disease 10 years later.'™” OFf those with mild acute
carditis (mlild mitral Iincompetence) with no congestive
cardiag falilure or pericarditis, 30% have murmurs 10 years
later. Forty percent of those with diastolic murmurs in the
acute episode and 70% of patients who have cardlac failure
or perlcarditis In acute attack will have residual heart
digease. This 1ls worse In those who have repsated attacks.
Those who present with pure chorea have a high incidence of
late cardiac disease, usually mitral stencsis,®




A

Table 1.1. Tha prevalence of rheumatic heart disease

in difderant countrias.

Place of Survey Year

Rooky Mountain  1856-61

gan Iuis valley 1960

Dativer ' 1963
Japan 1966
197t
Tekyo 19686
India 1966-70
1978
ﬁ:ugun 1966
Bgypt 1967
' Loz
Teheran 1989~70
Barhados 1974
Moroaae 1970
Howata 1592
Bolivia 1873
Jamaica 1975~85

*Baged on 500 children examined at one gchool

Age Range
{yeara}

Predominantly 18

§-18

§~18
Schoolchllidren

5=15
Schoulehlldren

0-20
Schoolchildren

College students
f-12

&~12 -

4-15

5-11

614

2-18 and §-18

Schoolchildren
Schoolchildren

Pravalencoe
/1000

5,3
3,7
1,7

3;5

o,1
0,3

1.4

§-11

2,1

1,3
10
22,0%

i,
9,5
6,9 & 7,1

17

1,1
ty 24,290

1




Over the past 20 years there have been unexpected and
dramatic changes in the epidemioclogy of rheumatic fever in
developed countries. Mini-epidemics were zxreported in the
United States from 1984 to 1988,*"* The disease was noted
“in c¢hildren of White middle ¢lass families, many living in
suburban'® or rural neighbourhoods with ready access to
medical care.'” Thirty to 75% had carditis.!'™ The caunsative
strains have been highly mucoid and rich in M-protein (more
virulent), and more of the M3 and M18 subtypes have been

isolated, %7

It is generally believed that rheumatic heart disease is
widely prevalent 1in developing countries®™ but reliable
statistics are difficult to obtain.!®!* asg population size
is often unknown in developing countries, one has toc rely on
a combination of <c¢linical experience, epidem_iolo?ical
surveys, %373 gtatistics of hospltal admisgionsg®*?" %) and
the registration of deaths'!®!3'"#) t4 estimate prevalence in
thegse areas. Considering these limitabtions a reasonable
estimate is 10/1000 in the S-1% year age group. ™' Heart
screening surveys in count.. .. Like India, Algerila, South
. Africa and Pakistan have put the prevalence at 2-20/1000
school children, *! {see Table 1.1. page 6)and as high as
33/1000 in urban slums in developing countries.!*® 1In
contrast the prevalence of rheumatic fever in affluent
countries 1s between 0,1 and 0,5/1000, %350

With 15-20 million new cases in the world anmually, ™ the
incidence rate for rheumatic fever can be estimated at aboul
100/100 000 in developing countries.'® In Sri Lanka in 1978
the iggggence was 47/100 Q0C and 140/100 000 in 15-19 year
olds, ™ ' :

ey g e L e g e
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2.5 DATA ANALYEIS:

The prevalence of congenltal heart disease i1ls relatlvely
constant'”. The measured ratio of rheumatic fever/ heart
digease to congenital heart disease patlents, seen from a
given area was compared to the expected rafiio of rheumatle
fever/ heart disease to congenital heart disease patients.
In thls way areas from whlch relatively more, or relatively
less rheumatlic fever/ heart dissase sufferers were seen than
expected were Iidentified. Thus a proportional analysis,
using the number of congenltal heart disease patienhts seen
from an area as a control, was used to overcoms the nheed for
accurate population data. The areas from which relatively
more rheumatic fever/ heart disease patients wera sgen, thus
possibly have a higher relative prevalence of the disease
and were highlighted as priloxity sreas.

The expected ratlo used was derived from the ratlo of
rheumatic fever/ heart disease to congenital heart diseass
patients in the whole sample., ie 312:1747 = 0,178. (Sae
Regults gection 3.1, pages 35 to 39), The result was tested
for a2 significant difference from the expected ratlo using
the Chi-8quare Test for Goodness of Fit on Epi Info 6, a
computat programme thal performs statistical snalysis. A P
value <0,05 was taken as significant, 1.e. that there is
only a 5% chance that the observed ratio is meore than, or
legs than the expected ratio by chance alone,'™

The Chl-Square Test for Goodness of Fik is appropriate haera
as it 1lg designed o compare the sample obtained with what
one would expect from the hypothesized distribution to see
1f this £its the data in the sample.' That 1s, when we
"axpapt" different proportions in different cate-ories.,"™

We hiave:~
F{#) = thue but unknown distributioh of x
F*{g)= complotely specified distribution functlan - the
hypothealzed distribution funection

Suppose we have ¢ categorles, 3=1,2...,¢; with a probability
p) of the n canes falling inte sach category, theni-

for Hoi B{x) = M (x} for all x {(As there ig no difference
between the categorles, the proportion in each ot tha
categories should be equal.}

for HA: B{x) not = F*(x) for at least she x

Test Statdstic:
2
2 c, (O)-Ey 0) = shaarved prepertlons

X w B memeal Ej = expoctod proportions
j = Ej [UIFIS Y

s i e i

B e N



e .

27

Table 2.1, The area codes used in the study continued.

cobn
NW1400

NW1401
nwl402

NW140%

NW1404

NWL405
NW1406
NWL407
NW1408

NW1409

NPl400
NPL40L
NPL40a
NFl404
NR3405
NRl4086
NPL40%
NPL408
NP1409
NP1410
NEl41lL

NBl412

ADDRESS
North-West Province, exaluding the areas listed balow

desrurt

Rustenbuxg

Potchefstroom, Ikageng

Klerkedorp, Touberbton, Hurtebeesfonteln, Tsepong Hoapital
Lichtenbury

Brlte

Ga~Rankuwa, Mabopane

Mafikenq, Veybury

Venteradoxp

Northern Province, edeluding the axeas llated belew
Plotarsbury

Gazanlkuly, BGiyoni

Tzanaan

Louisa Trishardt

Vanda, Thohoyandou

Yotglatersrun

Bhaloberwa

Hoedsprult, Tibtswale Hespital, Acornhof
Thabazinbi,

Labowa

Loataba




Table 2.1. The area codes used in the study continued.

QCDE
@001

@100z
@L0Oo3
31004
#1005
qLeoe
@109Q7
G1008
1008
©101.0
Gluil
e1012

| 81013
G804

09056

€1100
G110l
GLlo2
Gll03
@1104
@1L0%
GLL0A

G1107
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ADDRESH
Edenvale

Badferdview

Germlston

Alberten and éuburbs

Thekoza, Eden Fark, Palm Springs, Phole Park
Katlehong; Ratalaprult Hospltal

Vesloorus

Boksburg

Bonend, Actenville, Wattwvllle

Brakpan

Springa, F#: Rast Run& Heapltal (Phologong)
Kwa~Thema

Davaytan

Taakane

Duduza

Wegtorn Goutong excluding arces listed balow
Randfontoin, Mchlakang

Krugarsderp, Paadokraal Hospital

Hoodepdort, Witpoortjile, Welteryreden Park
Ragiao, Lorateny Hespltal

Bakkorodal

Wastonaxia

Carltonville, Rhutsong




Table 2.1,
gobs
1203
@1204
61205
51206
G1208
61208
%1600
@L601
G1602
€1603
cisoq

1605

G0R01
60902
40903
G006
0807
0208
#0509
B0510
G091
@0912

30915

25

The aresa codes used in the
ADDRESS

Sandton
Midzand
Tembiaa
Kempton Fark
Ivory Park
Magalieabuty
Pratoria Central
Hammanskraal
Centurion
Mamelodd,
Abtridgeville

Laudium

Gauteny south of Klipriviershexyg
Orxange Fuarm

Evaton

Nigel .

Holdelbury

Varasnlglng

Vanderbijl Park

Bobhokang

Ennardalo

Walkerville - Grasmere - Lawley

Rliprivar, Rondvoal, Meyerton

study continued,
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Table 2,1, The area codes used in the study.

coDR
0100

0200
G0ano
60500
0600
80700
G0800

&a0d

61300
¢r3oL
81302
51303
a1304
#1305
G1366
81307
1308
61309
61310

G0400

1201

@lag2

ADDRERY _
Jehanneaburg West, Copenation - Flopxlda = Northoliff - Newclare

Rlverlas

‘Noordgesiy

Eldorade Park, Nancafield, Naturina

Lenasla

Johannesburg Contre and Nerth, M2 =~ Groenside -~ Highlands Neorth
Alezandra Townahip |

Johanneshury South, M2 - Turfonteln =Klipriviersborg

Seweto and asubutbs not listed below
Dobgonville

Zola

Maadowlands

Mofole

Chiawelo

Dhlamini

Plapkloof

Orlande and Ozlande Wouat
Naledi

Jabuland

Kliptown and Klipsprult

Honeydew, Nosth Riding, Mulderadrift

Randburg, Jukakel Park

ot et o e e
e .
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Figure 2.2 Map showing the divisions of Gauteng cantre
used in the study,
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Flgure 2,1, Map showing the divisions of Gaubteny used in

the mtudy,

st o2 gt




21

2.3 AREA DIVISIONS:

South Afrilca was Ilnitially divided into sections according
to the nine provinces, As most of the patients seen at the
University of the Witwatersrand teaching hospltals were
expected to orlginate from Gautenyg, Gautenyg was further
divided 4into Soweto, central, western, southern, eastern
and noxthern sectlons as shown iIn PFlgure 2.1. (Page 22}
Gauteng centre was subdivided as shown in Figure 2.2.
(Page 23} Purther subdivislons were according to the area
codes in the following Table 2.1, (Pages 24-27)

2.4 ETHICAL CLEARANCE:
This wag obtalned from the University of the Witwatersrand

Ethics Commitites. The certificate is attached as Appendix
o .

*n,
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2, MATERIALS AND METHODS:

A retrospective analysls of patients seen or admitted with
rheumatic fever or heart disease in 1993, 1994 and 1985 was
utidertaken using the paediatric computer databases in the
J.%. . Strijdom/ Coronation, Baragwanath and Johanuesburg
Hoaspitals, The Coronation Hospltal database was under the
control of the author, the Johannesburg Hospital database
was kept by Mrs. V. Hunter and Dr. J, Du Plessis updated the
Baragwanath Hospital database. A concerted effort was nmade
to keep these databases accurate and as complete as
posglble. Some of the figures ptblished in reference 42 of
this thesls were derlved from these datszbases and they are
regarded as reliable.

2.1 INCLUSION CRITERIA:

All patilents with rheumatic fever or heart dilsease (study
cases) and all patients with congenltal heart diseasse
{control cases) seen at the paedlatric cardiac clinics or
admitted to the paediatxic wazds of the above mentioned
hospitals from the beginning of January 1983 until the end
of December 1995, who had a documented address or area of
origin, were intluded. The need o perform surgery or
balloon valvotomy in the rheumatic <£fever/ heart disease
patients was used as & warker of disease szeaverlty. As it is
difficult to get accurate addresses, an effort was made to
gnquire from the patients themselves where they became ill,

2,2 SELECTION OF CONTROLS:

Az already mentioned, the determinatlon of incidence and
prevalence rates is vary dilfflicult due to the unreliability
of our population census flgures. However "the prevalence
of congenital heart disease has bheen remarkably constant
throughout the world and over the years."' Assuming the
prevalence of congenital heart disease is constant, then
the comparison of ithe ratle of the mmber ¢f patlents sean
with rheumatic fever/ heart to those with congenital heart
disease, from varlous areas, would show the variability in
the number of rheumatle fever/ heart disease patients sewan
from the different areas. Thus a propertlonal analysis
using the patients with congenital heart disease ags a
control was used to overcome the need for agcurata
population data, An idea of 1the relative prevalence of
rheumatic fever/ heart disease in the varlous areas in was
thus obtained. (Sse section 2.5 Data Analysls page 28)
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1.5 ATMS OF THE INVESTIGATION

Pheumatic fever remalns a formidable proklem in South
Africa.'*" There are however, no true incidence and
prevalence Fflgures as accurate population data are not
available. " This study was undertaken to get a better idea
of the problem Iin South Africa, hoping to identify areas of
high prevalence and/ or severity of rheumatlc fever and
heart disease in the districts that refer to the three
paasdiatric teaching hospitals of the University of the
Witwatersrand. Although it is recognised that a hospital
based consecutive sample cannot provide exact prevalence
data, it can still show the magnitude of the problem in the
referral communitiles.®® '

A proportional analysis uwsing the numwber of patlents seen
with congenltal heart disease as a control, was devised to
overcome the hneed for accurate population data.{See
Materials and Methods section 2.5, page 28) In this way

"informetion was gathered regarding the relative ratio of

theumatic fever/ heart disease to congenital heart disease
cases seen from various areas, and regarding the relative
severity of the rheumatic heart disease in those areas.
Priority areas were then identified. These areas can be
further investigated for possible causative factors, e.g
break down of existing primary health care, inadequate
primary health care, sgocio-economic factors such as
unenployment and crowding, or some combination of these.
Once problems have been ldentliied action can be inltiated
to contrel them. Preventatlve programmes limited to thase
defined areas can later be expanded in reallstic stages to
contiguous areas and gradually reach  nation-wide
proportions, ' Considering the financial constraints in
South Africa presently this ls a feasible approach to adopt.

1.6 HYPOTHESES:

Ho(l}: There 1s no difference in the ratio of rheumatic
fever/ heart disease to congenital heart digease
cases seen from different geographle ardas.

HA{l): There lg a difference in the ratio of rheumatic

- fever/ heart disease to congenital heart disease
cases seen from different geographic areas.

Ho{2): There is no difference in the ratc of savere to
non-severe rheumatic fever/ heart disease patients
gaen from differant geographlc areas.

HA(2): There ls a differsnce in the ratio of severe to
non~gsevere rheumatic fever/ heart disease patients
seen from different geographic areas.

e i s ar—rr—
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rheumatic heart disease at Ga-Rankuwa Hospital. Forty
percent of these were lost to follow up. Of the 33 patients
from the then northern and north-sastern Transvaal, 20 could
not be accounted for. Reasons for this included the
following: poor patient and parental comprehension of the
prolonged and regular £ollow wp regquired after surgery,
peripheral hospltals falled to identify patients as cardiac
patients recelving anticoagulation therapy, anticoagulant
therapy was not controlled, means of tracing defaulting
patlents were not investigated, facilities for Ilaboratory
investigations were available but not used and the financial
and social burden to patients was too high. This study gives
some 1insight into the question of what hapya:ns, in
developing countries, to patients with rheumatic heart
disease after they have had mitral wvalve surgery. It appears
that we may well be "attempting to mop wp tha water while
ieaving the faucet open,"!®

Daniels et al in 1994, looked at whether bicillin, 1,2
million units every 4 weeks was appropriate for rheumatic
fever prophylaxis in South Africa as a recurrence rate of 3-
8% had been reported in other studies, in patients on this
regime. Of 51 patients studied, 45 had low serum panilcillin
levels (<0,02ugms/ml} at the end of 4 weeks, Of these, 15
had no penicillin detected in their urine suggesting that
they were at high risk for recurrences of rheumatic fever.
Of 2% patients given 1,8 million units of penicillin, 14 had
sub~therapeutic levels at the end of 4 weeks. They all had
peniciliin detected in their urine suggesting the presence
of tissue-bound penicillin that might be impeortant in
preventing rheumatic £fever. As the administration of the
higher dcsage would necessitate a double injection and thus
affect compliance adversely, Shey recommended that rheumatic
fever patlents recelve benzathine penicillin 1,2 million
units 3 weekly, a5 recomnended by the WHO, untll strategiles
for secondary prophylaxis have been evaluated further.

A study done at Ga-Rankuwa Hosplital“®  (1995), locked at
rheumatic mitral incompetence and its complications in 101
patients. They found that rheumatt mitral incompetence as a
pure fonctional disorder wac e (7% and occurred
predominantly in youry women. ral incompetence was
frequently complicated by ieft auvrial dilatation and left
ventricular dilation. Atrial fibrillation occurred in 16%.
The pathogenesis of atrial £ibrillation was obscure except
for an assoclation with increasing age. Pulmonary
hypertension occurred in 81l% regardless of atrial size and
left wventricular end~diastolic diameter and function.
Pulmonary hypertension and atrial fibrillation were found to
ba strong predictors of functlonal dilsability., Systemic
embolisation was not cobserved and infective endocarditis and
acute exacerbation of rheumatic fever cceurred in 5% and 4%
of patients respectively.

-
A L

e i
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Skoularigis et al'” studied 254/308 patients (mean age 18+/-
9 vyears) who underwent primary nitral valve repair Ifor
rheumatic mitral incompetence from 1981 to 1989, Mitral
valve repalr is said tc be associated with better long-term
survivsel, better left wventricular performance and lower
thrombo-embolic and anticoagulant related haemorrhagic
complications than valve replacement. However, they showed
that repair in this young population is assoclated with a
high long-term morbidity and that the presence of active
carditis has a significant adverse effect on the success .~
mitral wvalve repair. The authors suggested that improsv
preoperative selection of patients excluding those wi.i
rheumatic activity, atrial fibrillation or associated mitral
stenosgis may improve the long-term results of mitral valve
repair.

Marcus et al'Y reported on 712/737 consecutive Black
rheumatic fever/heart disease patients 4-73 vyears old
“{median 25 years), seen at Baragwanath Hospltal from 1983 to
1986 who underwent cardiac BUrgery. Pure mitral
requrgitation was found in 21%, 275 had pure mitral stehosis
and 220 had mized lesions. Of those with pure incompetence,
105 were still active as opposed to only 5 with pure
stenosis. Pure mitral regurgitation was most common in the
first and second decades (mean age 19+/-11 years), with the
relative prevalence of mitral stenosis lncreasing with age.
Of the patients with mitral incompetence, 46 were less than

10 vyears old and 20% of those with mitral stenocsis were

under 20 years of age. This demonstrated that, in contrast
to the United States, pure mitral incompetence is as
frequent as pure mitral stenosis but has a different time
course, surgical anatomy and relatlion to ongoing disease
activity. The large number of patients that required surgery
attests to the virulent nature of rheumatic fever in many
Black Scuth African children and adolescents,®

Prinsloo™'in 1993 reported that of 222 cardlac patients seen
at Kalafong Hospital in the two year period (May 1990 to
April 19892), 46 (20,7%} had rheumatic heart disease. Acute
first episode rhewmatic fever occure in 11 while 35 had
chronie wvalvular lesions. Two patlents underwent emergency
valve replacement. The spectrum of cardiac disease in this
hospital 1s assumed Lo be broadly representative of the
Northern Province. Congenital heart disease was present in
150 (87,6%), Resldential information was avallable in 208
patilents. About 2/3 of all patients and 2/3 of rheumatic
heart disease patients came from outside the Pretoria ares,
mostly from the rural areas.

Factors influencing patient compllance with postoperative
anticoagulant therapy in paediatric patients was studied by
Van Dyk and Tranflc' from March 1988 to December 1992, In
that time 50 patients received wvalve  replacements for
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Looking at Gauvteng north, most (4 or 30.8%) of the 13
rheumati~ fever/ heart disease patients swen from this
subdlvision, originated £rom Honeydew, Norti: Riding and
Muldersdriit., Three (23%) came from Raud- ¢ and Juksked
Park, Tembisa and Hammanskraal each contri:sited 2 (15.4%)
rhewnatic fever/ heart disease sufferesrs. Kempton Pazrk and
Randburg and Jukskai Park were each the source of 20 of the
137, (17.1%), congenital heart disease patlents seen from
Gauteng north. Honsydew, North Riding and Muldersdrift
contributed 19 (16.2%) and Sandton 18 (15.4%) of the
congenital  heart disease patlents seen from  this
subdivigion. Qf the 25 patients that presented £Lrom the
Fretoria area, 23 (92%) were patients with congenital heart
dlsease, (See Table §.1.3. page 71)

The whole of Gauteng north presented with an as expected
ratio of rheumatic fever/ heart disease to congenltal heart
disease patients seen. Within north Gauteng, the area from
Sandtonn up to - the northern Gautang  border, showed a
slognificantly lower than expected ratic. The other areag had
a8 expected ratlos. (Ses Table 3.1.1. page 35 and 36)

0f the 37 rheumatic fever/ heart disease patients seen from
Gauteng south, 10 originated from Evaton {(27%). Nine (24.3%)
were from Sebokeng, 5 (13,5%) from Vanderbidl Park and 4
each (10,8%) from Orange Fzrm and Vereeniging, Mogt of the
153 congenital heart dlsease patients seen from Gauteng
gauth were from Sebokeny (42 or 27,5%). Vereenlging was the
area of origin of 30 (19.6%) of the congenital heart discase
patients, while 18 (12.4%) came from Evaton. (See Table
6.1.4, page 71)

Gauteny south gave an as expected ratic of rheumatic fever/
heart dilsease to gongenital heart disease patients seen, A
significantly h.gher than axpected ratle was obtained in
Tvaton, and in the combined analysis of Ewvaton and
Heldelbury, Evaton and Walkerville and Orange Farm and
Evaton, The rest of the subdivizions showed an as expected
ratio, This suggests that rheumatic fever is a problem in
Evaton and possibly also Heidelburg, Walkerville and Orange
Tarm, (See Tabhle 3.1l.3. page 35 and 37

Roodepooxt contributed 6 (31,6%), Randfontein 5 (26.3%) au..
Krugersdorp 4 (21.1% of the 192 rheumatic fFfever/ heart
dizeage pationts seen from CGauteng wast, The 120 congenitad
heart disease patlents seen from this area were mostly Lrom
Krugersdory (26), Kagiso (25) and Randfontein (217, (See
Table 6.1.6. page 72) Although the numbers In the
gubdlvisions of Gautong west were small thelr individual
analyses and thelr c¢omblned analyses showed an as expected
ratlo of rheumatic fover/ heart disease to congenital heart
dissape vages seen In all caleulations, (Ses Table 3,1.3.
pages 35 and 37)
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Table 3,1.3. Rheumatic fever/heart disease patients and
Controls seen from January 1993 to December 1995 with
areas of origin, ratios, Chi~Square analysig and p valuas
gontinued., (RED/CHD TOTAL = 312/1747 = 0,179)

oRIGM RED OMD RED/CHD Cbil P value  COMMENT

ARRAS TN NORTH-WESY: _
30 0,118 0.83  0,426373

NORTH-WEST U:TSRECINTRD 1
RUSTENAURG 5 6  0.833 7,86 0.00866 ¢, > RHD
KLERXSDORS 7 34  0.206  0.12 0.731670
POTCHARSTROOM 3 18 0.187 0,01 0.911743 #
OA-RANKUWAR 2 5 .4 0.99 0.322120 4
MAYTHENG i 8 0.1L1 0.21 0.649501 4
ZEERUAY 0 1z — 2,14 0.243212
RUSTENEURG L GA-RANKUWA 7 11 0,638 7,80  0.004897 #, > RHD
AREAS I NORTHERN FPROVINGE:

RIRTEASDURG 1 5 2.2 36,75 0,000000 #, > RuD
GRZANRUTY 1 2 1.8 7.82  0.008162 #, > RHD
RN 1 2 2.0 12,30 0.000433 #, > RHD
IOULS TAYCHARDY 2 O  inf 1.2  0,000818 #, > RHD
HOEDSRULY 2 1 2.0 6.15 0,012833 %, > RHD
VERDA 2 9 0.422 0.08 0.779356 #
ROTGLBYRRERUS 2 5 0.4 0.98 0.322120 &

CHp=Congonitnl He ¢ Disodse, RHDoRhoumdtic Heart Dlacape/ Fover
llafumbors too small for analysis alono, inzeinfinity

The majorlty of the patients from Sowete did not specify &«
guburb in thelr addresses., Of those that did, the majority
of the rheumatle fever/ heart disease patlents seen, were
from Dlepkloof, (6 or 10.7%}, Orlando and Orlando West and
Meadowlands (5 or 8.9% each)., Most of the 320 congeaital
heart disease patients whe specifiied a suburk in thelr
addrasses, were from Diepkloof (36 or 11.3%) and Orlando and
Orlando West (37 or 11.6%). Of note, no rheumatlc feven
patients orxiginated from Naledl. (8ee Table 6.1.2. page 70)

Soweto and the independent analysis ©f its subdivislons
showad an as expected ratic of rheumatic Ffever/ heart
divoase teo congenital heart disease patients seen. {See
Table 3.1,1. page 35 and 36)
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Table 3.1.3. Rheumatic fever/heart disease patients and
Controls seen £rom January 1993 to December 1995 with
arpas of origin, ratiocs, Chi-Bgquare analysis and p values

dontinued. (RHD/CHD TOTAL = 312/1747 = 0.17%)

ORYHTIT
AREAS IN GAUTENG EAST:
BEMONI RAREA

POENVALE, BEDPORUVIEW &
GERMLETON

BOKSBURG
HOKSBURG, BEAKDAN & SPRINGS
AIBERION & DAVILTON

ERSTNRN GURURES (noxth of M) &
ALBXRTON '
gi::ggg“sU3ukBs, ALBERRON &
BENGNT & VOSLOORUS

THOKOZA (G1005)

KAVLEHONG (GLO06)

TIAKANK

KA~ TVHEMA.

DUDUEA

VOSLOORUSY

TEAKANE & DUDUEA

KA-PHEME & DUDUEA
KRA-THEMA, DUDUEA & TSAKANE

KRA=Tifah, DUDURA, TEAKANE 4
THOKROIM

HHA~THEMA, DUDUBA, YaAHAUE &
RATLERONG

WSAKANE, DURUZA & VOSLOORVS

BWA~THEMA, DUDUZM, TEAKME &
VOaLOGRUS

BOUTHETRN TOWHSHIRS
(1088, 6,7, 12 (R080Y, 5)

HOUHERN TOHNEHIRE & DAVEYTON

RiD

[+

LY

~ N D W n

(43

10
16

24

]
12

ap

kK]

& w5 o

gD RMnD/oHD chi?

1
39

28
56
a9

226

150

a9
28
73
14

4

4
12
ie

]
22
1]

95

30
34

158

138

0,176

-

0.04

b.\72
0.214
f.l92
0.357
0.758
0.5
0.167
0,389
0.82%
0.455
0.32

0.253

0.3
0.353

0.04

0.237

0.00
6,97

5.00
10,0

1.95
14.75

15.51

0.0l
0.le
p.o¢
1.84
4.1e
1,84
Q.02
3.21
5.4%
6.45
4,24

2.33

1.9
q.28

0.38

1.18

¥ value

0,384776
b.0n83l12

0.025339
0.0018864
0.161720
6.000123

0.000082

0.542038
0.695048
0.807034
0.174778

£.040932

0.214244
0.827888
G.073221
0.0t008%
¢.0111400

0. 039456 .

0.127072

0.167552
0.036620

0.537199

0.277898

fHD=Congond tal Hears Diseaso, RHDwmRhoumatio Hoart Dinoase/ Fovar
fiaNunbeors teo small for analysls alone

COMMENT

< RHD

f, < REHD
< RHD

< RHD

}, > RED

#, ™ RHD
#;, > RHD
> HHD

> RHD

i e s

. s




Table 3,1.3, Rheumatic fever/ heart disease patients and

37

Contrelg seen from January 1993 to December 1995 with areas of
origin, ratios, C¢hi-Square analysis and p values continued.

{RHD/CHD TOTAL = 312/1747 = 0.179)

ORYGIY
AREAY TN GADTENG SOUYH:
EVATON
WALKERVLXTE
HEXDELYORG
ORANGT FARM
HYATON & HEIDELBURG
RVATON & WATKERVILIE
EVATOR & ORANGE FARM
RYATON, WAKBRVILIE & BEIDWIBURE

RVATON, WANRRVILLE, NEIDELBURG &
ORANGHE FARM

VERENTETNG
VINDERAXTY, BARK
VANDERBLTY, & VARENIGIONG
VANDERBIOL & ORBNGE HARM
SIBGKENG

SHROKENG & VERBRNINGING

SOUTH-RASTHERN ANRA
(40901, 6,7,1,12,15)

ARELS XN GAUTENG WasY:

KRUGHRSDORR (@L02)
RANDRONTEXN (61101
FOODIROORT (G1.103)
BEKKERSON: (@1LO05)

KAGISO {G1104)
KRUGHASNORR & RANDRONTEIM
RANDEONTRIN & BEKKERSDAL
KRUGERSPOR® & ROODEBOORY
ROODEROGRT & BRKFERSDAL
©13.00/1/8/5467

RHD

10

13
i2
14
15
19

WO G O

13

Gy W o I ;M s

il
8
]

GHD  RED/CED  Chi?

19
4
5

10

24

23

F:|

a8

38

a0
14
4
a4
12
T2
3

A8
21
1¢

8
25
17
30
15
a8
5

0.826

0.5
0.8
0.4
0.542
0,522
0.483
0.536

0.3

- 0,133

0.357
0.208
0.376
0.214
0,181
D.132

f.152
g.19
0.31¢
0.222
0,04
0.18%
8.2
0.244
0,283
6.107

8.43
1.54
3.11
1,96
11.4%
9.97
10,13
13.02
14,65

g.3

1.84
o.14
H'm
Q.28
0.00
0.42

0.0z
0.0
.52
0.08
2.59
0.04
Q.66
0.08
1.4

1.86

® value

0.003695
0.214248
0.077838
0.161445
0,000699

0,001595

0.001456
0.000306
0.000129

0.5681634
0.174778
0,71h485
0.082373
0.619375
0.971083
0.519160

0.0879534
0,905979
0.217326
0.779356
0.10785¢6
0.04%7902
G. 800044
¢.348723
0.236840
0.16118%2

Cib=Conganital Heart hisonse, HHD=Rhoumatic Hoarlh Discase/ Fever

ft = Numbers too small for analysis alone

o

#

S 3k W= 3=

OMMEN'T

y & RHD

> RHD
> RHD
> RHD
> RHD
> RED

T

T “‘:—.’;- Mt
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Table 3.1.3. Rhaumatic fever/ heart diseasae patients and

Controls seen from January 1993 to Decarber 1985 with

areas of origin, ratios, Chi-Sguare analysis and p values

continued, (RHD/CHD TOTAL = 312/1747 = 0.179)

ORIGIN WD  cHD  mHb/CHD 0 ohi? ¥ valuoa
AREAS IN SOWRTO:

SOVETO UNSEECLRTED 26 106 0.24% 2,42 0.1453%5
MEADCHIANDS 5 3L 0,161 0.04 0,832499
DYFPRLOOK 6 36 0,167  0.02 ° 0.875440
ORLIYNO & ORLANDO WEST 8 37 0,135 0.34  D.557155
ORLINDC & CHIAWELO 7. 85 0,189 0.7.  0.396308
DHLBMIN% & DILRKLOGH 7 42 0,187 0.03  D0.865852
ZOLA- & MEADOWLANDS T 43 0,163 0.G5  0,920132
%OLA & DOBSONVILLER 6 30 0.206 0,06 0,B00044
%OLA, DOBSONVILLE, WAIEDY & ] 50 6.18 0.08  0.772713
JABULANT : .
MOPOLG, CHIAWRLO, & KLIBTOWH $ 85 0.091 2,17  0,140685
gg:gtgﬁncu:nwnnn. DHLANINY & 6 60 0.1 1,89  0.169604
ARBAS IN CAUTENG NORTY:

HOMEYDEW AREA (G1201} 4 19 0.211 0.09 0.764653
RANDEURG 2WER {G1202) 3 20 0.1 0.08 0.777630
RANDOURG & HONEYDIW ARHA 7 38 0.17% 0.0 0,990261
MAGATIESBURG & @l20L,61202 7 41 0.171 0.01 0.912361
THHBISA 2 1L 0,180 0.00 ©0.981418
KEMPPON PARK 0 20 e 3.57 0.088767
THMBTSA & 61201 6 30 0.2 0,06 0.800044¢
TEMBISA & G1202 § 31 o0.161 0,04 0,832477
NORTH-EASYRRN GAUTANG 8 76 0.07% 3,952 0,047925
NORTH (G303, 4, 5,6 &

GLGOU ] ity 34,4}

M GAUTENG N & IVORY PARK 6 79 0.09% 4,15 0,040618
BIRXANDRA, THEMBESA, IVORC PARE 15 75 0.2 ‘0.1 0.668782

& WIDRAND

CHD = Congonital Hoars Disense, RHD = Rheumntic Hoart Disease/ Fever
N«B. = North Eastexn, K. = Nerth
it = Mumbers too small for analysiy alene

COMMENT

< RHD

< RHD

J——

PRS-
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Table 3.1.3 Rheumatio fever/heart disease patients and
Controls seen from January 1993 to December 1995 with

areas of origin, ratios, Chi~8quare anhalysis and p
values. (RHD/CHD TOTAL = 312/1747 = 0.179)

ORTETIN RHD
OUY OF SOUTH AFRICA ]
KWA~ZULYU HATAT 18
MORTHEEN PROVINGE @ an
MPUMATENGA, 17
RORTH~WRST PROVINCE 20
FREE STATE 4
EMSTERN CAPE 10
GAUTENG 210
H CAPE + K&y {1
E CAPE + MR 40
GAUTENG + FREE STATH 214

AREAS IN CAUTENG:

GAUTENG CENWRAL 47
GAITITING NORTH _ 13
GAUTENG RAGT 38
GAUTENG WAST is
GAUTENG SOUTH 37
BORRTO 56

AREAS IN GAUYENG CENTRAL

JOBNINASEURG CENTRE & N, 8
SOUTH JOHANNESRURG 1
WEST JONNNNESBURG 7
SOUTH-WEST JOMRRTEEAURS 9
-{G0200, G0300, GOGEE, BOOOL)

LEMASTA 4
NOODUESYG & LENASIA 4
BLDORADO PARE & WATULT .\ o
ATEXANDRA 12

RIVERLEA & ELNDOTAGD BAMK 14

cHD
34

34
az
41
122

2z
15
1447

19
a7
1469

432
117
285
120
154

166
34
a4
86

34
44
4€
60
54

RHD/CHD
0,147
0.471
0.938
0.415%
0.164

0.182
¢.667
0.145

4.531
C.081
0.146

0,104
0,111
0,133
0,156
0,241
0.175

0,048
0,028
0.074
0,093

0.118
0.114
0.260
0.2
.28

enr?
0.16

11.04
53.26
2.04
0.13

¢.00
12,00
7.82

22,21
64,29
7.78

12.16
2,69
2.88
0.24
2,76
0,02

15.12
4,12
5,31
3.23

0,63
0,93
1,37
0,13
1.56

b VALOE

0,6875842
¢. 000883
0.000000
0.002638
0.722819

0.873723
4. 000531
0.004680

0. 000002
0.000000
0, 005280

0.000354
U,101255
0.089545
0.62561

0.086716
0.888453

0.000101
0.042485
0.021246
0.,072486

0.426373
G.33381
0.221808
0.7717591
0.211303

COMMENT

e

AV ¥ A~

< RHD
< RHD
< RHD

GHD = Cengrondta)l Heort iscaso, RHD o Rhoumatic Heart Diseaso/ Pover
B. o Eaatorn, KZN = Kwa-fulu Natal, NP = Neorthern Provinco, N. = North

4 o Numboxs too small for analysis aleno
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Table 3.1.2 Rheumatic faver/ heart disease patlents and
Controls seen from January 1993 to December 1998 that
originated from Gauteng,

Opigin BRED RHD RHD  RHD CHD  OHD CHD  OHp

Gopo UHE  Bara Total Core JHB  Bawra Total
tlentral, 28 15 4 a7 188 218 46 452
Yorth 5 5 1 11 25 57 1z 94
East 1 1o 27 as 14 126 145 28BS
Wast 8 & 3 19 41 10 s 120
fouth 1 2 34 3 17 2¢ 110 153
Pre soxla 0 2 0 2 0o 18 5 . 23
Hawato 2 1 53 54 18 18 284 320
Potal 15 40 125 210 303 503 641 1447

RiDeRheumatie faver/ honrt diseasa, CHD=Congonltal Reart discase,
garo:t:o{onat.ian Hospital, JHB=Johannespuryg Hospital and Earauaaragwanath
oupital,

Tha majority of the 47 .aeumatic fever/ heart disease
patients seen from Gauteng central originated £rom the
Eldorado Park, Nancefileld and Naturina area and Alexandra
Townghip, (12 or 25.5% each). The least rheumatic Ffever/
heart dlsease patients seen Lrom this subdivision, came from
Noordgesig and Johannesburg South, (1 or 2.1% each). Most of
the 452 congenital heart disease petietits seen from Gauteny
central were from Johannesburg centre and noxth, (1686 ox
36.7%) . (See Table 6.1.1, page 70)

Gauteng central had a significantly lower ratio of rheumatic
fever/ heart disease patients to cougenital heart disease
patients seen, (See Table 3,1.3, page 35) Within Gauteng
central, Johamnesburg centre and north, ({(area code G0700),
gouth, (area code G0900), and west, (area code GO100), all
demonstrated signiflcantly lower than expected xatios. The
remaining subdivislons had as expected ratios. {(See Table
3,1.1., page 35)
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0f the 10 rheumatic heart disease sufferers from the Bastarn
Cape, 9 were Erom the Transkei. Together they made up 3.2%

of the rheumatic fever/ heart disease patients seen. The 15

congenital heart disease cases that orlginated from this

Province, represented 0.9% of the congenital heart disease

patieni:s seen. Nine of theme (60%) were from Transkei. The

Bastern Cape patisnis were seen predominently at Baragwanath
Hosplital. (See Table 3,1.l. page 31}

The ratlio of rheumatic fever/ heart disease patients to
congenital heart disease¢ c¢ases seen is higher than expected
among the patilents from the Fastern Cape. The numbers were
small however. The combined analysis of the Eastern Cape and
Kwa-Zulu Natal and of the Eastern Cape and the Northern
Province, {they have sgimilar ratios), gave a significantly
higher than expected ratio ir both calculations. (See Table
.3:1.3. page 35) '

Only 4 of the rheumatic feve:/ heart disease patients and 22

of the congenital heart disease cases sgeen originated from -

the Frea State, This is equivalent %o 1.3% of the rheumatic
fever/ heart diseasa ratients and also of the congenital
heart dlsease sufferers seen, Fourteen (63.6%) of thess
congenital heart disease cases predented at the Johanhesbury
Heospital. (8ee Table 3,1.3, page 31) The ratio of the
rheumatic faver/ heart disease patients seen from this
Province was as expected but the numbers are too small to
draw certain conclusions from, (See Table 3.1.3. page 35)

3.1.2 Gauteng and Subd'wvisions

0f the congenital heart disease wases sesen, 82,8% were from
Gauteng whils only 67.3% of the rheumatic fever/ heart
dlsease patlents were from Gauteng., (Bee Table 3.1.1. page
31) A significantly lower than expected ratio of rheumatic
fever/ heart disease to congenltal heart disease patients
geen was found in the Gauteng reglon, This suggesits that
rheumatic fever/ heart disease 1s relatively less of a
problem here, (See Table 3.1.3. page 35)

From Table 3.1.2. on page 34 1t can be seen that most of the
499 patlents seen from Gauteng centzal were examined at the
Coronation and Johannesburg Hospltals, (46.7% and 43%
respectively) .The eastern Gauteng region fed the Baragwanath
and Johannesburg Hospltals. Bach of these hospitals saw 172,
(83.3%), and 136 (42.1%), of these 323 patients
respectively. Patlents from western Gauveung presented fairly
evenly between the three hosplta.. Baragwanath Hospital saw
the majority of the 180 patients from south Gauteng (75.8%)
and 89,.6% of the 376 patients from Sowato. Of the rheumatic
fever/ hoeart disease sufferers <that presented to the
Baragwanath Hospital howevet, 70.2% were from outaslds
Sowete, (See Table 3.1.l. page 31 and Table 3,1.2, page 34)

e
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Twenty rheumatic fever/ heart disease patients presented
from the North-West Province making up 6.4% of the rheumatic
fever/ heart disease patlents with known addresses. They
reported mainly to the Baragwanath Hospital. (14 ox 70%)
(See Table 3.,1.1. page 31) Seven (35%) originated from
Klerksdorp and 5 (25%) from Rustenburg. Although 12 (9.8%)
of the congenital heart disease patients from this a.va were
seen from Zesrust, no rheumatic fever patients came Ifrom
thete. (See Table 6.1.7. page 73}

Of the congenital heart disease patients seen, 122 (§.5%)
came from the North-West Province, This represented the
largest muber of congenital heart disease patients seen
‘from Provinces other than Gauteng. {See Table 6.1.7. page 73)
Thirty four (27.98%) presented from Xlerksdocrp and 18
v14,8%) from Potchefstroom They presented mainly to
Baragwan..ch Hospital {79 or ~..3%) (See¢ Table 3.1.l1. page 31)

Although an as expected ratic of rheumatic fever/ heart
disease to congenital heart disease patients seen, was found
in the North-West Province, it was higher than expected in
Rugtenburg. The numbers were too small, however, for certain
significance. (See Table 3,1.1. page 35 and 39) '

The 17 rheumatle fever/ heart dlsease patients seen from
Mpumalanga represented 5.5% of all the rheumatic £fever/
heart c«isease patients seen, Eleven (64.7%) presented at the

Baragwanath Hospltal and 6 (35.3%) at +the Jcohanneshurg

Hospital. (See Table 3.1.1 page 31)

The 41 congenital heart disease patients from Mpumalanga
contributed 2.3% o5f the congenital heart disease patlents
geen with known addresses. Twenty two (53.7%) were seen at
Baragwanath Hespital while 18 (43.9%) presented at the
Johannesburg Hospltal. (See Table 3.1.l1. pages 31)

The ratio of rheumatlc fever to congenital heart disease
patients seen from Mpumalanga was significantly higher than
expected. (See Table 3.1.3. page 35)

Kwa-2ulu Nata: contributed 16 (5.1%) of the rheumatic fever/
heart disease patlents sean. They (56.3%) were seen mainly
at the Johannesburg Hospltal. Thirty four congenital heart
disease sufferers originated from Kwa-zZulu Natal making up

2% of the congenital heart disease patients seen. Twenty:

five (73.5%) presanted to the Johannesburg Hospital., {See
Taeble 3.1.1. page 31) The ratlo of rheumatic fever/ heart
disease suffarers hto congenital heart dilsease patients seen
was slgnificantly higher then expected in this Preovince,
(See Table 3.1.3 page 3%)

B e
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A significantly higher than expected ratlo of rheumatic
fever/ heart disease to congenital heart disease cases [een
was obtained from the Northern Province. (See Table 3.1.3.
page 35) Within this Province the ratic was significantly
higher than expected in Piletersburg, Tzaneen, Gazankuluy,
Louls Trichardt, Hoedspruit and Lebowa but the numbers in
each of these areas were foc small to draw firm conclusions
from. (See Table 3.1.3. page 39)

Table 3.1.1 Rheumatic fever/ heart disease patients and
Controls seen at three teaching hospitals of the
University of the Witwatersrand from January 1993 to
December 199% and their areas of origin.

Origin RHD RHD RHD RHD CHD CHD CHD CED
Coro JHB Bara Total Coro JHE Bara. Total

12 20 32

N province 3 13 14 30 0
K~Z Watal z B 5 16 3 25 & 84
Mpumalanga 0 6 il 17 1 18 22 41
East Capa 0 4 6§ 10 3 03 & 15
tree State 0 2 2 4 2 14 6 22
North-West 3 3 14 20 6 37 79 122
danteng 45 40 125 210 303 503 641 1447
out of BA 1 3 1 5 7 14 13 4
Total 54 80 178 312 325 626 796 1747
Unknown 120 160 181 46 258 925 1129
@rand 56 100 338 483 371 8e4 1621 2876
Total

% Kmown 98,2 90,0 82,7 63,3 87,6 70,8 43,1 60,7
& Gauteng 83,3 50,0 70,2 67,3 93,2 80,4 80,5 83,8
Transked, 0 4 5 9 o 0 9 8

Sevare RAD B 45 109 162

R Sevana 14,5 45,0 32,2 32,9
RHED

Deaths 1 2 7

FHD=Rheumatiq faver/ heart diiease, CHD=Zongenital Heart diseass,
8A=8outh Africs, K-% Natal=Kwa-Zulu Natal, N, ProvincesNoxthern Province,
goro:cmfanation Hospiltal, JHB=Johanheshurg Hospital & Bara=Baragwanath
ospltal.

S
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3. RESULTH:

3,1 PIRST HYPOTHEBIS:

Ho({l}: There 1s no difference 1ln the ratio of rheumatic
faver/ heart disease to congenital heart disease
patlents seen from different gecgraphic areas.

HA{l): There is a difference in the ratio of rheumatic

: fover/ heart c.sease to congenitzl heart disease

patients seen f£rom different geographic areas.

A total of 493 patienty with rhemmatic fever or heart
disease were seen at 1the three mentioned teaching
hospitals £rom Janwary 1983 to Decenber 1895. (See Table
3.1.1. page 31} Of these 312, [63.3%), had documented
addresses and were analysed. There were 2876 cases of
congenital heart disease seen in the same perlod. Of these
1747 (60.7%) had known addresses and were included in the
analysis, (See Table 3.1.1., page 31)

The ratio of rheumatic fever/ heart disease to congenital
heart Jdisease patients seen in each area 1ls shown in Table
3.1.3 on pages 35 te 38, Using the ratie of the whole
gample, wviz. 312/1747 = D.179, as the expected ratio, the
ratios of the dlfferent areas were compared to this and
tested for a significant difference uaing the Chi-Square
Test for Goodness of Fit. (See Section 2.4 Data Analysis
page 28) The results of the Chl-Sgquare analysis are also
found in Table 3.1.3.

3.1.1 Provincial level

The 30 rheumatlc heart disease patients Tthat came Ffrom the
Northern Provinca represented 9.6% of the rheumatic fever/
heart disease patlents seen with Kknown addresses. They
presented malnly at Baragwanath and Johannesburg Hospitals,
14 (35%) and 13 (32.5%) respectively. (See Table 3.l1.l. page
31} The majority (11 or 36.7%), originated from Pletersbury,
while 4 (13.3%) presented from Tzaneen and 3 {10%) ‘were from
Gazankulu, (See Table 6.1.8 paga "3)

Thirty two {1.8%) congenital heart disease patlents
presented from the Northern Province. They wera largsly seen
at Baragwanath Hospital (20 or 62,5%) (See Table 3.1.1. page
3l) NWine {28.1%) presented from Venda, whilile 5 (15,6%) each
game from Pletersburg and Potgleterarus, and 4 (12.5%) from
Letaba, {Sse Tabkle 6.1.8 page 73)

\:\_:‘-

L e e e e s e ettt o o e



29

If some of the Ej are small, the Chi-Sqguare Test may not be
appropriate. Cells with small Ej should be combined with
other cells in a meaningful way, so that not more than 20%
of the Ej are <5.0 and none <1.0.%Y Hence, where the numbers
were too small for analysis then that area was combined with
a similar area, {(either in terms of a similar socio-economic
situation, political history, proximity or similar rheumatic
fever/ heart disease to congenital heart disease ratios),
~and the areas analysed together.

The data regarding the severity of rheumatic fever/ heart
disease was a@nalysed in a similar manner, using the Chi-
Square Test for Gocudness of Flt. The expected severity was
taken as the ratlc of severe to non~gevere rheumatic fever/
heart disease in the whole sample (162:331 = 0,489) and was
compared to the observed ratio in each area considered.
Areas from which patients were seen with a significantly
higher or lower than expected severity of rheumatic fever/
heart disease, were thus identified., (See Results saction
3.2, page 48 to 50)




52

Sowal ‘ontributed 19.2% of the severe trheumatlc Ffever/
heart d.dease patlents seen from Gauteng. Fourteen (25.9%)
of the 54 patients £rom Soweto pregented with severe
dlsease. The suburb of orlgin of most (7] of the severe
patients £rom Soweto ls not known. Two each are known to
have come from Diepkloof and Meadowlands., Of the areas Lrom
whare rheumatic fever patients orlginated, no severe
patients are known to have presented £from Dobsonville,
Mofolo, Dhlamini, Orlendo and “wlande West or tho Kliptown
area. (See Table 3,2.1 page 46 and Table 6.2. page 75)

Soweto showed an as expected ratio of severe to non-severe
rheumatlic fever patients seen. Only the combined analysis of
the 5 areas mentioned above, where no severe rheumatic
fover/ heart disease presented from, showed a lower than
expected ratio, but the numbers were too small for certailn
gignlflcance, (See Table 3.2.2. page 48 and page 49)

Ten (B2.6%) of the 19 rheuwmatic fever/ heart disecase
patients that presented from Gauteng west were severe. This
area thus contributed 13.7% of the sevare patients that
orlginated from Gauteng. Four of fLhese 10 severe patlents
were from Krugersdorp, while 2 each presented from the
Roodepoort and Bekkerzdal areas. Ne severe patients were
gepn from Kaglse and no rheumatic fever patients prosented
Erom Wastonaria, (See Tablo 3.2.1, page 46, Table 6.1.6 page
72 and Table 6.2, pane 75) Although an as egpected ratio of
severe to non-severe rheumatlc fewver/ heart dlsease
sufferers was found in CGauteng West, the p value was only
glightly wore than 0.05, When eanalysed without Kagise a
higher than expected ratlo was obtained suggesting that
there may well a problem of severe rhoum~sie fever wlthin
thig area. {(Sae Table 3.2.2, page 4A 12 50)

Only 8 (16.3%) of the 49 patlents that presented £from
Gautang central had zevers digease making up 11% of the
gevere palients from Gauteng. Six of these zevera patlents
wers from Alexandra. The other two originated Ffrom Lenasla.
No sgevere rheumatic faver patlents woere seen from
Johannesbuzrg west, central or south, Eldorado Park, Riverlea
cr Noonwesig. (See Table 3.2,1. pags 46 and Table 6.2. page
74)

& signlificantly lower than expected ratio of severe to non-
gevare patients was found in Gauteny central. Johannesburg
centre and Eldorado Park sach shewmd a lower than expected
ratio of gevere to non-gevere rheumatic fever/ heart dlacase
patients seen. The numbers in these areas were, however, too
small for certain signlficance, The combined agsessment of
Johanngsburg certre with Johannosburg north and south and of
Eldorade Park with Riverlea and Noodgesiqg, showed &
gignificantly lower than expected ratlie in bkoth cases. (See
Table 3.2.2. page 48 and page 49}
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Gauteng south had a significantly higher than expected ratile
of severse to non-severe rheumatic fever/ heart cllisease
patients seen., Wlthin this area Vanderbijl Park had s highar
than expected ratioc and Evaton and Sebokeng each revealed an
as expechted ratio, The numbers in these areas were small
however, Wwhen Vanderbijl Park was analysed in combinablon
with Vereenlging and Sebokeng a significantly higher thau
expected racio was found. The combined assessment of Evaton
and Sebokeny, and Bvaton, Vanderblil Park and Vereeniging,
gava a significantly higher than expected ratle in both
cases, Thls suggests that more severe disease iz a problem
mainly in Vanderbiil Park, Versenloing, Sebokeny and Evaton.
{See Table 2.2.2, page 4B and 49) -

Seventeen sgevere . .rheumatic fever/ heart diseage patlents
pregented from Gauteng east contributing 23,3% of the severe
patients frowm Gauteng, In total 38 rheumatie fever/ heart
digease patlents were from Gauteng east. Beven of the severe
patients were from Katlehong, while 3 each originated from
“Teakane angd HKwa~Thema., Two were from Thokosa. No sevore
patienis were seen from Alberton, Vosloorus ¢r Duduza whilo
no rheumatic fever patients presented from Kdenvale,
Bedfordview, Germiston, Boksburg, Brakpan and Springs. (See
Table 3.2.%. page 46, Table &.1,5 page 72 and Tobla 6.2.
paga T4)

Gauteng east demonstrated an as expected ratle of savere to
non~severe rheumatic fever/ heart disease patlents. Taakane,
Thokeosa and Katlehong assessed individually showed an as
axpected ratlo while the ratiec was higher than oxpected In
Kwa-Thema., The combilned analysis of Kwa-Thema and Tgakane
algo gave a higher than expected ratio. The numbors wera,
howevaex, small in these subsscitlens. Whon Teakane and
Katlehong were analysed together an as expected ratio was
obtained but the p valua was only s&lightly more than 0,08.
With the addition of Kwa~Thema to Teakane and Katlehong a
glgnificantly higher than axpected ratico was obtained. With
the further addlition of Thokosa the ratle romained
slguificantly higher than oxpected but when Katlehong and
Thokosa were assesyed together an as expected ratio was
obtained. This sguggests that the areas that have a problaem
with severe rheumatic faver within Gautong eest are Kwa~
Thema, Tgakane and possibly =alse Katleheng, (Ses Table
3.2.%2, page 48 and 50}
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Tebla 3.2.2. Severe and non-sevare rheumatia fever/ heart
disease patients seen from January 1993 to Decaomber 1995 with
areas of origin, waties,

Boomgmborts o ol b for aevuriat e syt

SRHD HON- RATIO

gontinuad,
ORTSIH
GAUTEING EART:
Taakane 3
Thukeosa 2
Katlehong 7
Rura~Theina 3
Hwa-Thema & Taakanu 6
Tdakana & Katlehong 10
dwa~Thema, Teutane & fholisw g
Rua«Thema, Tsakans & Katlehong 13
Kwa~Thema, Tsakane, Tholesa & 15
Katlahong
Katlehong, Henond & Davayton 9
Kyta=Thems , Usslkans, Katlohony & 14
Banond. /Laveyton
Katlehong & thokosa 9
Albarton, Venlooyus & Duduza 0
GAUTENG WRST
Roodapoont 2
Revgoradoxp 1
Bakkorsdal, 2
Wholu avea = Kagiso Lo
NOATHERN PROVINCE:
Dletexabung 4
Totgdstorarus 2
Tzaneen ]
Gazartali 2
Wri400/4/5 € 6 16
NORTH~WRAT TROVINCE:
Klozkedoorp i
NWLA02/3/4/7 & 8 7
HHE - Bheamatde Foward et sllewging Qb

SRHD

1.5
0.5
1.0
inf
3.0
1,341
1.3
1.444
1,154

L= S -+ E - S~ BT - )

[l
[ ]

10 1.4

11 G.8L8

0.5
1,0
int
1.28

E— =~ T N

1.2
ing
0.4
0,687
1,111

L1~ B~ O - T ¢

3 1.33
10 0.7

st Ll
Alomsy 1l

Chi-Square analyseis,

Ghi?

1.67
0.00
1.88
6.13
6.44
.37
3,74
6.86
5,44

fed
.06

1.3
.15

0.0

.04
1.08
1.2y

2,34
4,09
.00
0.12
3.9

1.8"-’
0.53

Intintty

P VALUE

0.196350
0,580308
0,172138
0.013293
0.11163

0.066533
0.053068
0.008809
0.019634

0. 121579
¢.007889

0.247736
Q. 11710

0.530309
0.024023
0.043228
0.040365

0.128713
0,043223
0.980308
0.737928
0.066533

0.371374
0.465376

and p valuas

COMMENY

%, » SRHp
#; > SRHD

#
» HRHD
> SRID

» SRHD

¥

#; > SRHD
#, » BRHD
> ERHD
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Table 3.2.2. Sevare and non-severe rheumatic fevexr/ hsart
disease patients séen from January 1993 to Dacember 1985
with &reas of origin, raties, Chi-Square analysis, and p
values oontinued. (TOTAL severe RHD:non-severa RHD =

162:331 = 0,489)

Lebokeng

RHD = Rhoumatic fover/ heart disocaso, SRHD = Sovers RHD,
i = numbera teo omall £ar ascurato analyuls alone

ORIGIN SRHH WNON- RATIO chi? P VALUE  commuNT
_ SRED

GAUIRENG CHENTHAL:

Alexandra g 6 1.0 1.60  0,20600  #

Lenapla & Alexandra B 8 1.0 2.13  0,14439%9

Wazt Johannesbureg 0 7 wee 3,43 0,064178 &
Johannesburg Contie ] 8 === 3.93 0.047845 {,< SRHD
Edoxado Paxk 0 12 -~~~ 5,87 06,015374 #,< SRHD
Tohannesbury West, Seuth & 0 16 wwm 7,83 0.005136 < YRHD
Cantre

Bldoxado Park, Riverlea & o 15 ~—=  7.34  0.006736 < ORHD
Noodgeaig

SOWEYO !

Unr paclfilad 7 19 0,368 0.42  0,819248

Diepkloot & 4 7 0.87L 0.06 0,804805
Maadowlands (GL30347)

foln, Chiawalo & Jabulani 3 3 10 0.80 0.871i06
{61302/5+3.0)

©1302/3/%5/7+10 7 10 0.7 0.53 0,465376

Oxlando 5 oriands West 0 §  eewa 2,45 0,117740
@1301/4,/6/8+@0400 0 13 === 6,36 0.011855 {, < HRHD
CAUTIHG SOUNE

Vanderbijl Park (VDBR) 1 1 4.0 5,04  0.02482% §, > SRHD
Vanderbijl & Vereenlging 7 2 3.5 8.23 0.00411% ¥, > sRHD
VDR, Veseeniging 5 Sebokeny 12 § 2.0 $,32  0.002261 > JRHD
Sebolang 5 4  1.25 2.0 0.ld7181 4

Brnton 8 | 1.5 3.34 0.967671 it

Evaton & Sabokeng 11 8 1.375 5.40 0,020166 > SRHD
Fvaton & Vanderbijl 10 8 4.0 7.7 D.005311 4, > ARHD
Bvaten, VDBR & Veresnlging i3 § 2.167 10.8 0.000966 > DRHD
orange Faym, Heldelbuxy & 1 9 0,78 0,86 0,353725
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Table 3.2.2, Severe =and non-severe rheumatic fever/ heart
dissagse patients seen from UJanuvary 1993 Lo Dacember 1995
with areas of origin, Chi-Square analysis, ratios and p
values, (TOTAL severe RHUD:non-severe RHD = 162:331 = 0.4B9)

ORTGIN BUVERE  NON~  RATIO  chi? P VALUL  COMMENT
RED ~ SHVERE
RHD

KWA-ZULD MATAL 7 5 0,778 0.86  0,353728
NORTHERN PROVINGE 15 15 1.0 3,99 0.045642 > 4RED
MEUNALANGS 10 7 1,429 6,19 0.022661 > SRHD
NORTH-WEST ] 12 0.667 .46 0.498626
FRES ST 2 2 1.0 0.53 0.465801 ¥

| ERSTERN OAPE 6 4 1.5 3.34 0,087671 #
TREE STATH & 17 17 1,0 4,83 0,033386 > 4RHD
NORTHRRN PROVINGH :
RASTERY CAPR & 16 11 1.465  8.53 £,003485 > SRHD
MPUMALANGA '
ot of SA 1 1 4.0 5.04 0.024823 #, > SRHD
GAUTENG 3 137 0,533 0,34 0.587361

ARTAS IN GRUTENG)

CITNTIEE: 8 41 0,195 6,07  0.0L3740 < BRHD
HORTH 4 8 0,444 0.083  0,872491 #
NORTH & SOWITO 18- 49 0,367 1.0%  0,296201

NORTH & CRNTSY 12 B0  0.24  5.13 0.023575 < SRHD
RAST . 11 2l 0.820 2.43 0.118064 -
WS 10 § 1,111 3.37 0.066533

sooTH 20 1m0 176 7,83 0.006087 > BRED
BOWEYLO 14 40  0.3%5 118 0.277995
GAUTENG RORIH:

Honaydaw, Tamblse 4 4 0.6 1,0 0.302016 #

& Harmanaskraal

Randbuxg, Sandbon 0 5 ew- 2.45 0.117740

& Midvand

FHD = Rheumatle fover/ heart digease, HRHD = Bevore RED,
f = nubers too small for accupate analysia alene
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Of the 16 rheumatlc Rever’/ haart disease patlents seen that
originated from Kwa-Zulu satal, 7 (43.8%) were severs, This
repregented an as expected ratio of severs to non-severe
patients. {(See Table 3.2,1. page 46 and Table 3.2.2. page 48)

Sixty percent of the patlients that came from the Eashern
Capa were classified as severe and all six severe patients
originated firom Tranhskel, This gave an as expected ratio of
gevere to non-severe patients for this Province but the
numbers were small. {(See Table 3.2.1. page 46 and Table
3.2.2. page 48)

Only four patients presented fxom the Frea State and 2 wete
¢laggified as severe ¢iving an as expected ratio of severe
to non~severe rheumatic faver/ heart disease patiasnts for

this Province. The numbers are too small, however, to draw.

definite conclusions from. (Table 3.2.1l. page 46 and Table
3.2,2, page 48)

The combined analysls of the Free State and the Norxthern
Province and of the Bastern Caspe and Mpumalanga, (they have
gimilar ratios), showed a significantly higher than expected
ratioc of gevere to non-gevere rheumatic fever/ heart digease
patients seen from these arsas In both caloulations, (See
Table 3.2.2., page 48)

3,2.2, Gauteng and Subdivigiors

Of the rheumatic fever/ heart dlsease patlents seen from
mteng, 73 were classifled as szevere glving an as expected
atlo for the whele Province. (See Table 3.2.2. pagae 48)

Gauteng south contributed 27 4% of the severe rheumatic
fever/ heart disease cases . At originated from Gavteng.
Twenty (54.1%) of the 37 _atients that presented £rom
Gauteng south were severe, B8ix severe patients were from
Evaton, 5 from Sebokenyg, 4 from Vanderbijl Park and 3 from
Vereanlging, Neo saverae cases came E£rom Walkerxville and no
rheumatic  fever patlents presented from south of
Klipriviersheryg, Nigel, Ennerdale and the Kllipriver area,
(Bee Table 3.2.1, page 46, Table 6.1l.4 page 71 and Table 6,2
page 74)

Lo e
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0f the patients that presented from Mpumalanga, 585.8% were
lassified as suffering from severe rheumatlec heart disease.
A significantly higher than expected ratlo of severe to hon-
severs rheumnatic fever/ heart cdisease patients ascen was
observed in this area, (See Table 3.2.,1. page 46 and Table
3.2.2. page 48)

Klght of the 20 (40%) patlents that preserted from the
Nepth-Wast Provinge were mevera. OFf these four ware from the
Klerksdorp area. The ratlo of severe to non-severe rheumatlc
fever/ heart disease patlents sesen from this Province was as
expected, (See Table 3.Z.1., page 46, Table 3.2.2. pages 48
and 50 and Table 6.2. page "75) .

Table 3.2.1 Severe and non-severe rheunatic fever/ heart
disesase patients seen from January 1983 to December 1995
wlth areas of origin and % severe patients.

GRIGIN SEVERE BiO WON-9EVERE TOTAL. & SHVERR

RHD
GAUTING CENTRAL 9 41 - 19 16.3
GAUTENG NORTH 1 9 13 30.8
GRUTERG 80UTH 20 17 37 B4.1
GAUTENG HASY 17 21 36 4.7
GAVIENG WEIT 10 4 19 B2.%
SOWETO 14 10 B4 25.9
TOTAL GAUTENG 13 137 210 34.8
GRUTENG "3 137 210 34,9
HBUMATANGA 10 ? 17 58.9
HORTH-WEST 8 12 20 40
PROVINCL '
NORTHIRN PROVINCH 15 15 30 50
FREE BIATE 2 2 4 50
WM=ZULY NATAY 7 ;) 16 43.8
BASTERN CRER 6 | 10 60
QU OF SOUTH 4 ] 8 80
AFRICA
UNKNOWN 37 144 181 20.4
GRAND TOTAL 162 331 493 32.9

RiD=Rheumatic Heart Discase/ Faver

e
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3.2 SECOND HYPOTHESIS:

Ho{2): There is no difference in the ratio of severe to
non-severe rheumatle fever/ heart disease patilents
seen from different geographle areas,

. HA{2): There is a difference in the ratile of severe to

nen~severe rheumatic fever/ heart disease patients

sgen from different gsographlc areas.

3,2.1. Provincial Leval

Severe disease was found in 162, (32.,9%), of the 493
rheumatic fever/ heart disease patisnts seen. Thirty seven,
(22.8%) of the 162 patlents with severe disease were fron
unknown geographic origins, Of the 137 patients originating
from Gauteng, 73 (34.8%), were classifled as gevers, while

52, (51%), of the 102 patients seen from outslde of Gaubteng

were severe. Most of the severe patients seen (73 or 458.1%),
wers from Gauteng. Fifteen (9.3%) originated from the
Northern Province, 10 (6.2%) Efrom Mpumalanga, 8 (4.9%) from
the North-West Province, 7 (4.3%) from Kwa-Zulu Natal, 6
{(3.7%) from the Eastern Cape, and 2 (1.2%) from the FPree
State. (See Table 3.2.1. page 46)

Half of the 30 rheumatle fever/ heart dlsease patients from
Lhe Northern Provinde were severe, Six, (40%), of these came
from Pleteraburg while 2 (13.3%) each presented from
Potyletersrus, Tzaneen and Gazanknlu. This suggests that
thesa are poasible rheumatic Ffever problem areas. (8ee Table
3.2.1. page 46 and Table 6.2. page 75}

The obdernved ratio of severe to non-severe rheumatlc fever/
heart disease patlents seen i1in the Northern Province was
compared with the expected ratio, (162:331 = 0.489), and
tested for a significant difference using the Chi-Square
Test for Goodness of Fit. A significantly higher than
expected ratio was obtalmi d on analysis of this Provinecs.
Pietershurg, Tzaneen and Gazankulu showsd an as expected
ratio while Potgietersrus demonstrated =a higher than
expected ratlo, The numbers of patients sesn f£rom these
subdivisions were, however, too small to draw certain
signlficance from. (See Table 3.2,2. pages 48 and 50} A
simllar analysils was applled to all the Zollowing areas,

L
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| HORTH-WEST w1
- PROVINGE. Yy

¥ Lluru RED than vspociog,

_. LA oxpattod RHD,

“leLagg RED than oxpactod.

R = Bheumatia fever/ heart disaase,

Figure 3,1,2. Map of Gauteng showing the relative
ratio of rheumatic fever/ heart disease to congenital
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heant disease patients seen in various araas
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~ Less RHD thah esxpaedted.

. - A3 oxpscied RHD.

- More RHD than expected,

RHD e Rhoumatic faver/ heart diseasa.

Figure 3.1.1,

Map with provinoial divisions of South

Africa, showing the relative ratiocs of rheumatic fever/
heart disease to congenital hwart disease patients seen
from various areas.
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3.1.4 summary

Northern Provinge, Kwa-Zulu Natal, Mpumalanga and the
Eastern Cape appear to have a problem with rheumatic fever/
heart disease as the ratlo of rheumatic fever/ heart disease
to congenital heart discase patients seen from these areas
was significantly higher than expected. They were thus
identified as priority areas. (See Figure 3.,1.1. page 43) '

Gauteng has a significantly lower than expected ratio of
rheumatic fever/ heart disease to congenital heart disease
patients seen, suggesting a relatively low risk of rheumatic
fever/ heart disease in thils Province as a whole. Although
rheumatic fever does not appear to be a significant problem
in Gauteng, there are areas within this Province that were
identified as priority areas on the basis of higher than
expagted ratios, These include; Ewaton and possibly
Heidelburg, Walkerville and Orange Farm in Gauteny south and
Kwa-Thema and pessibly Duduza and Tsakane in Gauteng east.
Johannesburg centre and noxrth, south and west as well ag the
Eastern suburbs north of the M2 and Alberton lad a lower
than expected ratio of rheumatic fever/ heart disease
patients seen suggesting that rheumatic fever is relatively
less of a problem in those areas, (See Figure 3.1.2. page 44)

Thus we can accept the first alternate hypothesis that there
is a difference in the ratio of rheumatic Ffever/ heart

diseasae to congenital heart disease patients seen from

diffarent geographic areas.

LoamT
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Fourteen (36,8%) of the 38 rheumatic Zfever/ heart disease
sufferers seen from Gauteng east were from Katlshong and the
Natalsprult Hospital. Thokosa, Eden Park, Palm Springs and
Pholo Park contributed 6 (9.4%), Tsakane 5 (13.2%), Kwa-
Thema 3 and Benoni, Actonville and Wattville, 3 {7.9%)
rheumatie fever/ heart disease patlents £rom this area.
Katlehon,, and the Natalspruit Hospital ale, contributed most
of the congenital heart diszease patients seen from Gauteng
east viz. 73/285 (25,6%). Twenty elght (9.8%) congenital
heart disease patients presented each from Thokosa and from
Bokgburg., {(See Table 6,1.5. page 72}

As a whole Gauteng east showed an as expected ratio of
rheumatic fever/ heart disease to congenital heart disesse
patients seen. The analysis of its subdivisions was
complicated by tha fact that numbers were small in many of
the areas. A signlificantly lower than eéxpected satlo, was
found in the combined analysis of Boksburg, Brakpan and
Springs and Edenvale, Bedfordview and ermisten, When
Alberton and Daveyton were added for further analysls the
ratio remained significantly less than expected. Kwa-Thema
showed a hilgher than expected iatio but the numbers were
emall. When comblned with Duduza and then wlth Tsakane and
Duduza the ratlo remained higher than expected but the
nimbers remained small. With the Further addition of Thokosa
or Vosloorus the ratio remained significantly high, However
when Thokosa was analysed alone and when Tsakane, Dudiza and
Vosloorus were assessed in combination, witheut the addition
of Kwa~Thema, the ratio was as expacted. Katlehong and
Thokoesa  showed  as expected ratios when  analysed
individually., Thls suggests that the priority areas for
rheumatic fever Interventlon in the Gauteny esast are Kwa-
Thema and possibly Duduza and Tsakane, (See Table 3.1.3,
page 35 and 38)

3.1.3, Cut of Scuth Africa

Thirty nine of the patients seen (1.9%) were from outside of
South Africa. (See Table 3.,1.1. page 31} Of these 5 were
rhaumatic fever/ heart dJdisease sufferers. This represented
an as eXpected ratlo of rheumatic fever/ heart disease to
congenital heart disease patients seen.(Ses Table 3.1.3.
page 35) The main countries referring paediatric cardiac
patlents to Gauteny teaching hospltals are Lesotho (8),
Mozambigue (7), Zimbabwe (6) and Bwaziland (5)., (See Table
6.1.8, page 74)
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Although the Government's Reconstruction and Development
Programme has begun to improve living conditlons in some
areas, Llirtle progress has been made in the provislon of
houging, '™ Northern Province has the highest number of
informal rural houses.'™™ The Eastern Cape and Kwa-7ulu Natal
also have high percentages of informal rural housing and
impressive housing shortages. Mpumalanga, Ildentified along
with the Northern Province, ag being at high-risk for both a
high prevalence of rheumatic fever/ heart disease and more
gevere cdisease, hag the highest percentage ¢f informal urban
housing. Gauteng has the highest percentate of formal urban
housing. " (See Table 4.2 page $4)

YTabla 4.2 The housing situation in 1894 in the provinces
raeferring rheumatic fever/ heart discase patients to thre:s
Gautenyg teaching hospitals.

Province Pepulatlon Foxmal Informal Infoxmal Units

1954 Uzkan % Uxban % Fural & Needed
N. Exovince 5 120 560 7,24 6,19 96,56 543286
Kwa~Zuly Natal B 548 972 32,32 17, 62 50,06 300423
Mpumalonga 2 838 466 36,03 29,52 34,43 24286
Bastern Cspe 6 656 36% 20,88 20,14 58,9 149398
Free State 2 904 599 54,03 23,34 23,63 71221
North-West 3 508 770 15,13 17,86 3,01 85912
Grutend 6 B46 969 72,67 25,19 2,14 561873

158

Several areas within Gauteng have been highlighted as high-
risk areas. Gauteag has the second highest percentage of
informal urban houses as well as the highast numbar of
housing units needed. (See Table 4,2 abovel The high-xisk
areas within Gauteng contaln informal settlements and shanty
towng, In 1987 the observation was made that Qhere are rore
shacks than conventlional houses in Evaton.'™ Kwa-Thema,
Tsakane, Katlehong'™' and Orange Farm are also known for
their ghacks, squatters and congested living conditions.
Sebokeng, although a relatively modern townshlp, has been
noted for Aits pronlem of overpopulation.™ The low-visk
ateas within Gauterg are made uwp of predominantly urban
housing with fewar psople per house and larger propesties,
They are made up mainly of the previously White and more
affluent areas of Johannesburg, the eastern suburbs and
Sandton. Thus not anly housing quality as a soclo-asconomiz
indicator but alsc crowding appears to be related to the
problem of rheumatie fever, Overcrowding has previcusly been
recognlised as an'qiﬁportant factor in the incldence of
rheunatic faevar, e

R
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The study has alsc looked at the saverity of rheumatic
fever/ heart disease seen in patients from differing
geographic origins, The severity of the patients seen is
highlighted by the fact that 32.9% required surgical
intervention or bailoon valvuloplasty. The Gauteng severity
rate was 34.8% while a £figure of B51% was obtained f£for
patients originating from outside Gautenyg. Previously
reported severlty rates in hospltal admisslions in South
Africa were 6.5%,'" 4.35%" and 21%, """ suggesting that the
disease may have hacome mote severe, It iz ageepted that
differing soclio-political factoers, changes in medical
practices and expertise, timing of surgical intervention and
changes in technology over the years may well make these
comparlsons  difflcult, The mortality »rate for  the
Johannesburg and Coronation Hospitals combined was 1,94% and
ls probably bhigher than thls if the Baragwanath data were
added.,

Areas with differing ‘ratios of severe to non-severe

rheumatic fever/ heart disease cases seen have been shown,
Those with a signifiicantly higher than expected ratio have
been identified as keing at high risk for wore savera
rheumatic faver/ heart disease. They include:~ The Northern
Province, Mpumaslanga, Gauteny south especially Vanderbijl
Park, Vereeniging, Sebokeng and Evaton, and Kwa-Thema,
Tgakane and posgsibly Kablehong in Gauteng east. A
slgnificantly lower than expected reatleo was found In Gauteng
ventre and especlally Johannaesburg centre and Eldorado Park,
sugygesting that less severe disease is found in these areas.

The high and low-~risk areas ldentified above will now be
examined in an attempt to find causative factors that can be
remadled or minimized in the high-~risk areas as a first step
in the fight against rheumatic Ffever.

South African children experlence potentially damaging
ciroumatances that originate from thae large sgale social
changes that have occurred in the country. Familles have
been disorganised secondary to the major impact of migrant
labour, influx contrel, Homeland policles and other
apartheld policiaa, poverty, lack of housing and societal
violence, "

The largest rural populations in South Africa are found In
the Northern Province, Kwa-Zulu Natal and the Eastern
Cape, ™ These areas were highlighted as rhewmatic fever
problem areas. Gauteng, ldentified as a low-xisk area, has
the largest urban and metropolitan population.'™ (Sea Table
4.2 page 64} Thus rheumatic fever and heart disease can be
geen as a rural problem iIn South Africa, This is supported
by the findings of Prinsloc'™ that 2/3 of the rheumatic
fever patients seen at Kalafong Hospltal were from the tural
areas,
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Despite these limitations this study does give some idea of
the magnitude of the problem in the referral communities,!®
A better insight into areas at high risk for a high
prevalence of rheumatlc fever/ heart disease and a high risk
for severe rheumatic fever/ heart disease has thus been
obtained. Also, as far as could be ascertained, this type of
examination has not heen done before in South Africa and
important information regarding referral patterns has been
galned. This has important £inancial Implications in the
current economic climate where the budgets of the teaching
hospitals are being cut,

This study has clearly shown that a large proportion of the

-workload of the tnree paedlatric teaching hospitals of the
University of the Witwatersrand is derived from patients
outside Gauteng's borders. OFf the congenital heart disease
cases seen, 17.2% wers not from Ganteng and 32.7% of the
rheumatic heart disease patient seen were f£rom outside
Gauteng and 51% of these required surgical intervention ox
halloon valvuloplasty. The non-Gauteng congenital heart
disease patlents seen were predominantly from the North-West
Province while the non-Gauteng rheumatic fever/ heaxt
diseage patients seen were mainly f€rom the Northern
Province, North-West Province and Mpumalanga,

The study has identified areas with differing ratios of
rheumatic fever/ heart disease to congenital heart disease
patients seen, The following areas have been identifiled as
being at high risk for a high prevalance rheumatic fever on
the basis of a signlficantly higher than expected ratio:-
kKwa-Zulu Natal, Northern Province, Mpumalanga, Eastern Cape,
the Evaton, Walkerville, Heidelburg and Orange Farm areas in
~ Gapteng South and Kwa-Thema, Teakane and Duduza in Gauteng
Ragt,

2 sgignificantly lower than expected ratle was detected in
Gautenyg central and in Johannesburg south, west and centre
and worth within Gauteng central. North-eastern Gauterng
north and the eastern suburhs north of the M2 and Alberten
in Gauteng east also showed a significantly lower than
expected ratic, This implies that these regions have
-elatively less of a problem of zheumatlc fever/ heart
dipeasa. An as expectaed ratlc was found in Sowato and in its
subdivisions., This is in accordance with the ZIindings of
Molaren ot al'®®' who found no relationship between home or
school area and the prevalence of rheumatic heart disease
within Soweto.
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Has the fact that this study was undertaken in three
Government teaching hospltals affected the results? Are we
not more likely to see rheumatic fever/ heart disease
patients in a Government hospital in vlew of the socio~
economic nature of the disease? Az congenital heart disease
is not affected greatly by socio~economic status, is not the
population of congenital heart disease patients seen going
to bhe spread across Dpoth the private and Government
hospitaly as some familiesz will have medical aids or be able
to afford the private medical costs? This would affect the
ratio of rheumatic fever/ heart disease to congenltal heart
disease patients seen towards a higher ratio particulaxly
among the patients seen from more affluent areas.

Only 60.7% of the congenital heart disease sufferers and

£63.3% of the rheumatlc fever/ heart disease patlents had .

documented addresses. The information not obtained from
those patients without known addresses may also have biased
the results, Thiz study looked at patlents seen at three
teaching hospitals of the University of the Witwatersrand
only, The figures for the Fres State and the Eastern Cape
were small. A more complete plcture of the problem within
Gauteng could be obtained by studying the geographic origins

and the severlty of rheumatle fever/ heart dlsease

presenting at the teaching hospitals of the University of
Pretoria and Medunsa. Regarding the other provinces, data
collected in all the provinces should be combined t¢ get the
true South African picture.

The Chi-Square analysis for Goodness of Fit was used and in
the cases of severe disease many of the cells contained
gmall numbers. The resulbts from these cells e less
reliable than those Ffrom cells containing more patients, ™
as discussad in section 2.5 Data Analysls pages 28 and 29,
With z blgger sample more accurate rasulis could have been
obtained. This constraint applies to most statistical tests
used., Alternatively the Kolmogorov test may have bean
preferred as Lt is exact even for small samples,

The study is limited by the fact that it is not population
hased, It attempts to highlight areas with a high prevalance
of rheumatlc fever/ heart disease in the absence of reliuble
population flgures. In an attempt to eliminate the nesd fox
a true population bhase the coumparison of the ratlios of
rheumatic faver/ heart disease patients to congenltal heart
digezse suffersrs sesn 1s used, A significantly higher than
expected ratioc is interpreted as suggestive of a relatively
higher prevalence of rheumatic fever within that area,
Bavaral fantoxs  releting to differing  diaghostic,
therapeutic and refexrral practices within different centres
complicate the issue, as has been discussed, and thus no
conclusions about the actual prevalence of the disease in
the strictest sense of the word can be drawn from the study.
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The study is retrospective and referral-centre based.
Hospital admission rates of a given disease usually only
represent a  fractlon of its true prevalence in the
comminity'™ and a whole host factors can bias hospital
gtatisticy.'™ Here every effort was made *o ensure that the
databases used were accurate and as complete as possible.

No information can be gained wregarding the prevalence of

- agymptomatic disease in the areas referring te the ostudy

hospitals, Also, '.: have no information about the numbers of
patients with rheumatic ' =rt disease or congenital heart
disease seen at medical institutions within their areas of
ori-rin. '

Of the rheumatic fever/ heart disease patients seen from
outside Gauteng, 51% were severe while 32.7% of those from
Gauteng were severe. This suggests that more severe dissase
may be seen in the areas beyond the borders of Gauteny.
However i1t 1s only the very sick that are likely to be
referrad to the tertlary gcademic centres. The less i1ll are
looked after at peripheral hospitals.'"®

Surgery for congenital heart disease is complex and requires
expertise, The more complicated cases are likely to be
referred to the Johannesburg Hospiltal for surgery where
gurgecns experienced in congenital heart dissase surgery
practice., Some peripheral hospitals are able t¢o perform
closed mitral surygery' and would be able to manage some of
thelr severe rheumatlc heart disease patients, However
mitral stenosls takes time to develop and only contributed a
small proportion of the paediatriec rheumatic fever/ heart
disease population studied. Thus the affect of this on
reducing the number of severe rheumatic heart disesse
patients referred would he minimal. Some referral hospitals
such as Wentworth Hospital in Kwa-Zulu Natal and H.F.
Verwoed Hospltel in Pretoria have tertiary care facilities
for mitral wvalve surgery. Only the less complicated
congenital heawt disease surgery is done in these centres,
Collectively, these factors would reduce the number of
severe rheumatlc fever patients referred from these
hospitaly and f£rom thelr referral bases to the study
hospitals and may blas the ratioc of rheumatic fever/ heart
digease fto congenifial heart disease patients seen from the
perlpheral areas towards a lower ratio. It would also affect
the ratlc of severe to non-severe patients seen from those
areas towards more severe disease.
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Given all the above limitations, the Incidence rate of
congenital  heart disease does rnot appear to vary
significantly in different ethnic groups or from country to
country, "* and has not increased over the last 30 years.
Also, congenital heart digease is responsible for about twe
thirds of all heart disease in children. "

Most infants born with congenltal heart disease do not die
in infancy. A third, or about 2.6/1000 live births have
critlcal disease. Three decades ago the majority of these
Iinfants died within a year of life and two thirds died in
the first month.'® Within the disadvantaged areas of South
Africa these patients may well die before being referred to
a tertiary hospital. Examples are patients with critical
aortic stenosis and severe c¢yanotic heart disease e.g.
transposition of the great arteries,™ As rheumatic fever
affects older children, who generally do not dies before
referral, the data from the rural areas may well be skewed
on this basls towards a higher then expected ratio of
rhetmatic fever/ heart disease to congenital heart disease
suffarers seen. :

Interestingly, only 17.2% of the congenital heart disease
patients seen were from outside Gauteng while 32.7% of the
rhewmgtic fever/ heart disease patients wara not E£rom
Gauteng. Possibly less severe congenltal heart disease is
being picked up more easily in Gauteng with the availability
of zophisticated diagnostic colour deppler echocardiography.
Examples include wmild pulmonary stenosls and small
ventricular septal defects. In the rural areas these lesions
would probably not be detected, or if detected would not be
referred to a tertiary hospital as the children would be
asymptomatlic, Thile may partially explaln the higher ratilc of
rheumatic fever/ heart disease patients to congenital heart
digsease seen from the areas oukside of Gauteng.

Some diagnoses are more cbviouz e.g. hyper-cyanotic spells
or cardiac fallure and szo patients with these preoblems are
meore likely to be detected in the rural areas. The medical
staff referring patients with congenital heart disease and
rheumatic heart disease from the different areas are the
sama however. Thus the quality of the referral, appropriate
or not so, would have heen controlled for to some extent.
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Figure 4.1 Histogram of the incidence of congenital heart

disease per 1000 live births taken from the data in Table
4.1 {1,82} :

The methed of detection and diagnosis'®™® used and who makes
the assessment will alsc affect incldence figures, (cardiac
aatheterisation and echocardiography by an experienced
raediatric cardiologist heing the gold standard). By virtue
of how and when they present, some lesions are more likely
to be detected than others. This is partigularly important
in South Africa as the first care giver may be a traditional
healer, a primary health care sister, a general practitioner
or a paedliatrician or a c¢hild in a rural ares may die before
recelving any medical attention at all.

Unfortunately the incidence of congenital hesrt disease in
underdeveloped countrles ls not known.'"™ There 1s little
data on the relative incidence of congeniltal heart disease
in indigenous racgial groups in Australia, Asia, North
America, Greenland and Africa as iIintensive population
studies have not been done in these areas. A study done in
Guadeloupe is an exception and reported an incidence of
6.08/1000 live births. /8ee Taohle 4.1 page 57) In 1981
Professor 8§, E. Levin'*® published a study done over 10 years
where he calculated the incidence of congenital heart
disease at 7,5/1000 live birzths for Johanneshurg.
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Table 4,1 Incidence of congenital hesrt disease in live
born infanty continued.

Yearas of
bizxth

1976-80

197585

1579-83

197 8=py

1580

1581

198187

1981-84

1991-87

1902-95

19HG6-8"7

1560-90

Plaoe of study

Crzachoalavakia
Orelede, Spain
Tyrol, Buptria
Bag~Rhln, Ffanca
Croehaalovakle
Swadaen

Saltimera, Washington
Alberta, Cagnada
Gzochosiovakia
Vegtiold Co, Norway
Hainbut, Hulgfum

Guadolioupa

CHD=Congenital Heaxt Disease

Tota) Live Total
bixthe om
203 000 1219

53 578 215
41 126 a4
105 374 0.
91 823 H§9
B4 178 BY3
36¢ 86y | 149
103 411 573
61 420 480
15 307 138
17 644 13
22 BY%h 139

{1,52)

CHD/1600 1ivm
bilxtitia

8,30

h,21

By17

180

Gy 41

9,00

4,08
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Table 4.1 Incidence of congenital heart disease in live

born infants.

Yenrs of
bixth

- 1941-50
1946~53
1950-69
1951-60
195261
1955-55
1950
19%7~74
155968
1960~
1963~73
18963-65
1963~65
195h-69
1969-11
1971-B4
195

1515-04

Plaga of study

Goihapburg, Sweden

Now. York Cl'y

Olmatod, Mihneacta

Gothonbyre, Swadon

Uptaals, Swaden

Unitaod Staten

Loldon, Notharlands

Blackpeel, Englang

Hurthorn Califerpla

Livarpoal, FEngland

enmark

Budapast, Hungory

Seolnok, Hungary

Paep, Barpdanya, Hungary

New Bngland, U8R

Dallaa, Taxas

Awitueriand

Flaranes, Ttaly

CHD = Congenital Heart Dilseuse

Total Live

blrtha

32 ;

L)
13

LT

54
15
169
th

b2

Qi

113

314

800

Ta%

17

B&o

D44

480

R

Rl H

482

a fay

Bl

64

LUL

Patal
CHD

363

13

186

201

4124

i%

Jag

313

67

ELL

fibd

6049

194

CHD/1000 live
birtha

6,25
", 64
8,74
7,2
6,00
3,99
;S
5,8%
B, 56
By Bl
6,14
710

11,87

3,770
6,61

fy 30

———t

Ca



55

4. DIBCUSSION:

This study was undertaken in an attempt to document the
problem of rheumatic fever/ heart disease seen i1n three
paediatric teaching hospitals of the University of the
Witwaterarand. A profile of the geographic orlgins of the
patients witb rheumatic fever/ heart disease and those with
congenital heart disease, as the contrel group, has been
presented. An attempt to highlight areas with a high risk

for a high prevalence of rheumatic fever/ heart disease or

for more severe disease has been made.

The highlighted arsas will be examined in an attempt to -

identify causative factors. First, however, we must consider

the wvalidity of the study design and draw attention to

interfering variables that may be affecting the results,

Areas with a problem of rheumatic fever/ heart disease were
identified on the basis of a significantly higher than
expected ratic of rheumatic fever/ heart disease patients to
congenital heart disease patients seen. This was based on
the premise that "the prevalenve of congenltal heart disease
‘has bean remarkebly constant throughout the world and over
the vyears." How wvalid 1s this premise? Hoffman'¥ and
Flyar' have looked at the incidence of congenital heart
digease in several world-wide studles. The details of some
of thase stwiies and theilr reported incidences of congenital
heart disease are shown in Table 4.1 page 56 and §&7. The
histogram derived from the data In this table ig shown in
Figure 4.1 page 58. Hoffman'*™ concluded that in the Western
World the true incidence of congenital heart disease is
about 10/1000 live births, with a range from 3-5/1000 in
earlier studies, To 4-12/1000 in later studies. Most of the
lower incldence figures noted on Table 4.1. pages 56 and B7
were  obtained before specizlised pasdiatric cardlologists
were trained and before the advent of echocardiography with
colour doppler flow measurements made 1t possible to
- diagnose minor or asymptomatic leslons,

For accurate assessment of these incldences there has to be
an efficient medical system in place allowing equipped
paediatric cardiologists access to the whole population. ™9
Obviocusly there are countrlies or regions, e&.qg. the rural
areng 1ln South Africa, where this cannot be achieved,
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HHDHE X

NORTHERN
CAPE

WESTERN

CAbR ~ Less Severs RHD than

. D expectad,

= ~ Severlty of RHD as
I - l aexpectad.

~ More Hevore RHD than

axpected.

RHD = Rheumatic faver/ heart dissaze

Tigure 3.2, Map of South Africa showing the areas of origin
of the rheumatic fever/ heart disease patients seen related
to the cbmeérved severity of discasa seen from those areas,
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Four, (30.8%), of the 13 rheumatic fever/disease patients
from Gauteng north were severe, This accounted for 5.5% of
the severe patients that presented from Gauteng. Two of the
severe patients from Gauteng north were from the Honeydew
area and Hammanskraal and Tomblsa each contributed one
severe patient. No severe cases were seen from Randburg,
Bandton and Midrand. (See Tables 3.2.1. page 46, 6.1,3 page
71 and 6.2. page 74}

The ratic of severe to non-severe rheumatic fever/ heart
disease pabients that presented from Gauteng north was as
expected. Honeydew, Hammanskraml and Temblsa assessed
together also gave an as expected ratico, The nunbers are too
small in all the caleulatlions for Gauvteng north to give
raliable results., {See Table 3.2.2. page 48) When Gauteng
was analysed with BSoweto, (they have similar ratios), the
ratio was also as expected. :

3.2.3. Out of South Africa

Four of the 5, (80%), rheumatic fever/ heart disease
patients seen fFfrom out of South Africa were severe. Two of
these were from Mozamblque, one from Burundi =nd one from
Zimbabwe, The ratio of severe to non-severe patients was
higher than expected buot the numbers were small. (See Table
6.2. pags 75 and Table 3.2.2. page 48)

3.2.4. summary

The ratio of severe to non-severe rheumatic fever/ heart
disewase was significantly higher than expected in the
patients from the Northern Province and Mpumalanga implying
a problem with severe disease in these areas. (See Flgure
3.2 page 54)

Within Gauteng, a higher than expected ratlic was found in
Gauteng south suggesting a problem of severe rheumatic
fever/ heart disease in this area particularly in Vvanderbijl
Park, Vereeniging, 8Sebokeng and Evaton. Sowetc, Gauteng
west, north and east all showed an as expected degreea of
savere disease. Despite this Kwa-Thema, Tsakane and possibly
Katlehong were identifled as areas possibly producing more
severe rheumatic fever, Gauteng centre showsd a lower than
expected ratio suggesting that less saevere disease is seen
from there, especilally from central Johanneshurg and
Eldoradeo Park. (See Figure 3.2 page 54}

Thus we can accept the second alternate hypothesis that
there is a difference in the ratic of severe to non-sevare
rheumati¢ “.wver/ heart diseasa patients seen from different:
gadgraphic nieas.
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B, Rap song, &t example of a simple and inexpensive
healtu education method.

RHEUMATIC FEVER SUFFERERS

Rheumatic fever sufferers of the world unite
Against this disease we gonna fight

Yeah, we gonna get it right

A jab in the bum a2in't such a bite

Come on guys lets get it right '

It licks the knees und bites the heart

But we'll stop it now, right from the start
We'll stop it now, with this little dart :
Three weekly you know, because we're smart |

Hey man, we don't need no hamner
We jist need this little jabber

Three weekly till we're about twenty %
That'll keep us going for years a plenty

Rheumatic fever sufferers of the world unite
Against this disease we gonna fight

Yeah, we gonna get it right

A jab in the bum ain't such a bite

Come on guys lets get it right

Sally-Ara Clur 1994 |

W=
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Table 6.2. Severe Rheumatic Ffever/ heart diseasze
patients seen firom January 1993 to Decembar 1955
with arems of origin continued.

ORTAIN CORONATION  JOHARNESBURG BARAGWANATH TOTAT:

HOSPETAL HOSPXTAL HOSFITAL,
@Ll0L3 ] 0 1

61101
61102
G1103
G105
aL107
201
1205
1300
1302
1303
#1305
1307
1310
1601
NEL401
NPL402
NEL404
WPLA05
WE1406
NPL407
NPL4L0
NWL402
NWL403
WWLAU4
NWLAOT
NWL.408
YRIR SRATH
MPUMALANGA,
TRANSKIY
KNA-ZULY NATAL
HOZAMBIQUSH
ZIMDAE
BURUNDY
UNKNOWN

o 9o O o0 0 o0 O O 0o 000 00D 000 RDRDD oS OS = (= = T = T .~ I =]
WP RN LK DD DD R OO0 NS E OO0 00 H = O DN e
C O - o R OO &S P RN DO O DN - B = gy O =20 D L A - )

[ 1]
C-3

altu
4]

TOTAL 8 109

[

e A g,




Table 6.1.9. Rheumatic fever/ heart disease patients and
Controls seen E£rom January 1993 to December 1995 that
originated from outside South Africa,

Origin RHD D RHD RHD CHD CHD CHD CHD
. Coro JHR Bara Total Coro JHE Bara Total
2ogola. 0 0 ¢ 0 1 1 0 2
Burundi v} 1 ] 1 ] -0 ] 0
Botawana, 0 0 0 Q ] 2 ] 2
Izraal o ) 0 0 o 3 0 1
Llasothe 1 ] 0 1 2 L 5 7
Malewl 0 i+ 0 0 1 2 bj 3
Mozawbique 0 1 1 2 2 0 3 5
BuazdLund 4] [+ ] ] 0 3 2 5
Tanxanda 0 ¢ o 0 0 3 0 1
Zalre 0 ] 0 0 1 0 1 2
Zambd.a C 0 a ¥] H 1 ] 1
Zibabwa ] 1 a 1 0 3 2 5
Taetal, 1 3 1 5 7 14 13 34

RipeRthoumatie Fever/ heait discaze, CHDeCongonital Heart diseass,

. Cope=Ceponation Hespltal Bapa=Baragwanath Hospital awud JHB=Johannegbusg

Hoapltal.

Table 6.2, Severe Rheumatic faver/ heart dissase patientsa
gaan from January 1993 to December 1995 with areas of
origin.

ORIGIN CORONATION JONANNERSBURG EARAGRANATH TOTRY
HOSPITAL  HOSPTTAL HOBRLTAL
60600 1 0 1 2
50900 3 2 1 6
@0902 0 0 1 1
ango3 0 0 6 6
#0904 0 2 A 3
50907 0 b 1 1
@0508 0 i 2 3
40309 0 1 3 4
Q0510 0 0 5 5
@005 0 1 1 2
GL006 0 2 5 7
@L069 0 a 1 1
@012 0 1 2 3
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Table 6.1.7 Rheumatic fever/ heatrt disease patients and
Controls sean from January 1993 to Decembar 1995 that
originated from the North-West Province,

Axen RHD  RWD RHD  RHD chD  CED  cED O
Codu Core JHR  Bara Total, Coxo JHB Bara Total
NWLA00 1 0 3 4 0 1 32 34
HWL4OL 0 0 0 a 2 1 6 12
VL4062 2 0 ! 5 1 4 i 6
NWL403 0 a 3 3 1 5 12 14
NALA04 0 6 7 7 1 16 17 34
HWLAOK 0 o 6 0 a0 2 2
NWL408 a 6 o 0 b 1 o 1
NWLA0T 0 2 0 z 0 4 1 5
NwL408 0 1 0 1 1 2 5 g
NWLA02 0 0 0 0 0 0 1t
Total 3 3 14 20 6 31 19 1z

Teble 6,1.8 Rheumatic faver/ heart disease patients and
Controls seen from January 1993 to December 1995 that
originated from tha Northern Provinca,

Anaa RED  RHD RHD  RHD CHD OHD CHD CHD

Coda uoxe JHE Baka Total dora JHE Bara 'fotal
¥EL400 0 1 0 1 e 1 o 1
Wri404 2 T 2 on o 3 2 5
NELA02 1 2 9 3 o 1 1 2
NO1404 0 0 4 4 e 1 1 2
WEL405 0 o 2 2 e o 0 0
We1406 0 11 2 0o 1 LR
NEL40T 0 11 2 6 1 "R
NBiA08 0 o 1 1 0 2 0 2
WpL405 0 o 2 2 ¢ 1 ¢ 1
WP14L0 0 e o o o 1 0 1
W1l 0 10 1 0 0 0 o
NPLAL2 0 01 2 a0 a4
Total 3 13 1 3 0 12 20 3z

RHP=Rhoumatie faver/ heares disease, CHD=Congonital Heart diacaawn,
goru:goionaﬁion Henpital, BarasBaragweanath Hespital and JHBedohannoshuzg
wapital. '

g e
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Table 6.1.5. Rheumatio fever/ heart disease patients and
Contrels seen from January 1833 to December 1995 that
originated from Gauteng East,

Axaa RD RED RHD  RED CHD CWD CHR  CHD
Coda aliTEn ) TuB Bara Total Coxre JHE DBara Total
G100 9 0 0 0 z U o 13
@002 0 0 o (¢ 2 1 4 7
G003 0 a 0 0 117 1 1e
@1004 b 1 ¢ 1 0 13 1 14
GLOVS 0 1 5 6 o 1 27 8
aL006 0 2 12 14 0 2 73
1007 0 1 1 p) D 2 16 12
G008 o ) 5 B 7 16 5 2%
1009 1 1 1 3 ¢ 18 27
aL010 0 o o o 6 14 1 13
@101 0 0 o 2 111 113
aLo12 o 1 2 3 0 4 ) 4
oL0L3 6 o 2 2 1 9 M4 24
©0904 o 3 2 ] 0 8 5 14
B0908 0 0 2 2 0 2 2 4
Totul 1 e 27 38 14 126 145 295

Table €.1.6, Rheumatic fever/ heart disease patiente and
Controls geen from Januwary 1993 to Dacembar 1985 that
originated from Gautang West.

Araa RHD RHD RHD QD CHD GHD CHP CHD

Code Coxa UHB  Bara Total Coro JHR Bara Total
1100 q 0 0 0 4 0 0 1
G401 2 2 0 4 5 8 7 2
G110 3 ! 1 5 " 16 3 26
G1103 3 2 1 6 ] 10 1 19
1104 o 0 1 1 12 2 i1 25
a1105 0 0 2 2 3 1 5 9
@LL06 0 0 ] 0 0 1 3 ]
61207 0 0 1 1 1 2 1% 14
Potiml | 5§ 6 1 41 a0 38 120
L ara Bara ooty Tarsal o R egppa] T gt dum
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Table 6.1.3. Rheumatic fever/ heart disease patients and

Controls seeéen from January 1993 to December 18995 that

originated from Gauteng North.

Aroa D RED  RED  RED (=)

Cada doro JHER  Haka Total Cakxe
@120l 3 1 i1 4 ur
alzaz 3 1 ] ;] E
61203 a i t 1 1
B1204 - 1 0 1 0
@1208 4] 1 1 ! 1
AL208 i} 1l i )] o
G1207 a 1] 1 ] 1
al2o08 0 0 " 0 ’ n
aL2ie D! 0 ] 0 3
G1600 a -Q ] f o
u’mui n 2 ] : o
@ikaz 0 u f u o
Z1E03 N o] t] 1] [
@1804 ] 3] 1] i u
Qieaod 0 n n iy o
Tobtal, B i 1 13 0%

G oEn o

JHB
3
11
v
5
1T

Bara
q
1}
n

0

[~

Tokal
1%
ar

iH

"

mable 6.1.4 Rheumatic fever/ heart disease patients and
Controls gsesn from Januvary 1953 to December 1995 that

originated from Gauteng South.

hvea RHD RED RID RHD o

Coda Coro iIHB  Baxa 'Total Cong
@og0L 0 0 g ¢ ¢
a0502 0 ) 1 4 0
G903 0 0 10 10 n
@0506 0 9 0 0 1
0907 o 0 3 3 1
@o0s08 ! 1 2 4 1
@og0s 0 1 4 ] 0
§0910 0 o 2 8 p
0911, 0 a 0 ] 12
@001z 0 0 2 2 1
@o915 0 0 0 @ 0
Tabal 1 2 34 a7 17

JHB

CHD

1
i
¢
1
0

2

2D 2 B2 ot

26

Cho

Eara

2
9
13
3
1
17
)
10
2
3
3
1o

oHp
Totial,

k|
16
18
@

]
a0
13
42
15
4

3

153

BOl-Raonamak io Foyar/f beart diaeato, SHBeGopgendtal Hoart dimaon, oopo-ootonat ol
Houpltal, Para Barsaennuch Bogpdtal and JHE-Johannosbies Hoopital,
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6. APPENDICES:
A, Tables of raw data »eferred to in the toxt,
Table 6.1,1 Rheumatic faver/ heart diseaze patients and

Controls seen frem January 1893 to Dacember 1985 that
originatad from Gaunteng Central.

Azea RYD RMD RED  RHD CHD  CHD QD D
Code Coxo JHE Bara Total Core JHE  Bara Total
0100 7 0 0 7 69 25 0 94
@0200 g 0 2 2 7 1 0 ]
30200 1 o ] ) 8 2 0 10
40500 12 o 0 13 42 3 1 46
G0600 3 1 0 4 23 5 T
G700 2 5 1 g 33 106 27 166
@800 3 8 3 12 4 47 8 6b
60500 0 i 0 i 2 28 -4 34
Total 28 18 4 47 166 218 46 452

Table 6.1.2 Rheumatic fever/ heart disease patients and
Contrcls seen L£rom January 1593 to December 1995 that
originated from Scwateo.

AroR RRD RED R RED CHO CHD CHD CHD

Coda Gone B Bara  ‘Yobual Gora dHB Bara  Total
wi30n [} 1 24 21 1] 11 kL 104
gisg1 ft \] 4 q 3 i 146 14
o1302 { u 2 2 3] Q 12 iz
61303 ] 0 5 5 u I RL 1
a1304 D i 1 1 1] L 1 i
dlags 0 ¥ 2 » V] o 18 14
@laqe Q 1] 1 1 n o % [
GRG0 B 1 i G 1 1 KL} 14}
@208 1 2 1 5 I a ALl i
g1309 0 1 n 0 u o 10 1H
61310 o I a 2 N 1 1 4
G100 1 ] 1 b % i 7 wh
Tokak “ 1 UK 54 iu ] 84 R AL

RHD=Rheumatlic fevar/ heart dlsease, CHD=Congenltal Heart diseana,
goro:t:ai:onation Haapltal, JHB=Jochannasburg Hebpital and BaraoBaragwensth
ospltal,

R I
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5. CORCLUSICNS:

"Rheumatic heart digease remwains a formidable hsalth
challenge” in South Africa.'®™ The disease is severe and
often requires surgical intervention at a young age. This
study has documented the referral patterns to the paediatric
teaching hospitals of the University of the Witwatersrand
and has shown the workload these hospitals carny.

It has also highlighted areas with differing ratiocs of
rheumatic fover/ heart disease to congenital hsart disease
patients seen and differing ratios of s=mevere to ..on-severe
rheumatic Ffever/ heart disease sufferers seen. From these,
areags at high risk for a high prevalence of rheumatic fever
and for sevara digease were identified. Povexty, zural
existence, inadequate housing, social disruption and poor
availability of health care appear to be related to
rheumatlc fever prevalence and severity. Murther studles are
needed to cvonfirm the problem within the identified priority
areas and To evaluate the relative roles of these assgoclated
factors within these areas.

Effective preventative programmes hneed te be initiated
urgently to combat the disease., These programmes will be
cheaper in the lony run than the surgical and nwedical
treatment of those patients who have established rheumatic
heart disease. However, South Africa has an ilmmedlate andg
conslderable number of sevare rheumatic heart cdiseaae
sufferers in need of academle/tertiary care, Effective
preventative prograwmes take time teo initiate and implement.
Once functional, referrals to second and third filerx
hogpitals may well increase secondary to earlier and better
detevtion of disease. Also more congenital heart disease is
likely to be detected and so the need for tertiary care will
ba ongolng. Thus, Ffunds must be available ®o sustaln
primary, secondary and tertiary care for these patients in
the foreseeable Future.

Regarding rhemmatlc fever and heart dissase alone, the
Gauteng health budget should not be cut, The allocation of
funds for tertlary ocare should be basasd on the number of
patiunts seen in an area and the services offered, rather
than aimply on the basis of a per capita expenditure per
provinca, The latter could he the basis for primary health
care funding. Alternativoly the Government must decide to
accept the less desirable, much higher morbidlity and
mortality from rheumatic heart disease and prevent referrals
from outside Gauteng to the Gauteng tertiary hospitals.

Sally-Ann Barker Clur
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The root causes of rheumatic fewer need o be addressed to

combat the dlsease.'¥ Reduction of poverty, jocb creatlon and -

soclal upliftment takes time to happen. ™' Few developing
countries can expect much immediate change in socao~economlc
conditions.'#'® Thus, the emphazis must be on direct medical
approachas to rheumatic feover.!”' A comprehensive primary
health care system 1s urgently needed in South Africa to
deal with primary and secondary prophylaxis of rheumatic
fover to reduce the incidence of the disease in communities
affected and to reduce an individual’s susceptibility to
fur-her attacks. Unfortunately rheumatic Efever has to
comcete Ffor limlted rescurces wlth other more immediate and
urgent health csre needs such as HIV, malnutrition,
gastroenteritis and Tuberculosis,!®

A national plan for action is neaded'*'™ co-ordinated by a
multidisciplinary advisory committee with specific targets,

activities and ongoing self-evaluatlon. Objectives should

be time based, focusing on ldentified priority areas first
and working ‘through existing primary Thealth care
facilities, ™' Agtivitiss can be extended in realistic
stages until national cover is achieved."™ Improved
comuunication betwsen the different level caregivers 1s
essentlal, (%110

The lack of patient compliance continues to plagpne most
sacondary prophylaxis  programmes. ™' 7Thigz problem hag
been clearly shown in the works of Van Dyk and Trantfic, 9
Edginton and Gear,®™ and Ransome and Rhoode'™ 1In the last
two studies mentioned, only 17% and 48% of patients
regpectively, complled with prophylaxis, when an ideal of
70~15%1%2% {g needed. Methods to overcome compliance problems
have to be initlated. This can be achleved through the
establishment »f a central patient ragigtepr'®1&I3142%28) apg
the use of patient identlty/record cards,'™**® pefaulting
patients can then be ldentified and efforts made to nmotlwvate
compliance. This was suggested in 1983™*% bup gecondary to
a lack of State co-operation, ' remains long overdue.

The Government has to balahce primary health care, second
tler services and tertiary care into a ccherent system.
Emphasising one of these levels to the detriment of the
others will he counter-productive, In the past the over-
emphasis on tertiary care resulted in a neglect of primary
care, An over-emphasis on primary health care willil also bhe
deleterious. In fact, good primary health care will lead to
& higher number of referrals to second and third tier
hospltals because of earlier and Dbetter detection of
disease. A reduction in the incidence of rheumatic fever may
be balanced by an Increased referral of patients with
congenital heart disease, ™ a condition grossly under-
dlagnosed in South Africa at present.
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with secondary prophylaxls poor in thelr series from
Coronation Hospital., They suggested that full and co-
ordinated use of peripheral primary health care clinics be
made &p impreove this. Eldorado Park has a functional primazy
health care clinic system and possibly the low severity rate
of the disease seen from this area attests to their success
with secondary prophylaxis.

In the past the public hcaith services have been blased
towards curative hospital~based care with 8l% of Government

expenditure going to hospitals, 44% of this to tertiary and

academic hospitals.™ Health cars expenditure per person was
not distributed equitably between the provinces with richer
regions getting on average 3.6 times mores than the poorer
districts. '™ _

Primary health care has to be &xtended and the ANC's health
plan'®™ makes this a priority, so that basic health services
are avallable to all who need them. To do this some of the
funds allocated to hospitals, especlally tertiary and
teaching hospitals are balng re-allocated to primary health
care. Dr %uma, the Minister of Health, has drawn up the
National Health Budget -according to a formula with
population size as the main criterion; the provinces with
the highest per capita incomes will receive proportionally
less than the provinces with lower per capita incomes to
astablish a more equitable allocation over a five year
period, ™V

This will not help the problem of rheumatic fevar and heant
disease in the short or long-term., OFf the rheumatic fevern/
heart disease patients seen in Gauktenyg, 32.7% were f£from
outside the province and 51% of these were clagsified as
severe, Of those seen abt Baragwanath Hospital, 70.2% of
rheumatic fever/ heart disease sufferers were not from
Soweto., These findings are supported by those of Edginton
and Gear'®' who found in their Baragwanth series that 21% of
the rheumatlc fever/ heart dlsease patlients admitted
required invasive intervention and 73% were not from Sowsto.

The large number of patients seen at Baragwanath Hospital
that were not from Jowato was partially influenced by &
directive ilssued on the 5/3/95 detailing the referral routes
to Gaunteng’'s tertiary hospitals. Also, all the outpatients
seen in Gauteny make up more than 50% of all outpatients
seen in South Africa."™ This demonstrates the extent to
which the Gauteny teaching hospitals support their
neighbouring provinces and attests to the virulent natuze of
rheumatic heart disease in South Africa’s young patients.
Thus the academic units managing rheumatie fever and its
saquelae need adeguate, ongoing funding.

iy o s bmtmam g e =i e e L
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Table 4.3. The econoric situation and availability of
maclical treatment points in the provinces referring
rhoumatic fever/ heart disease patients to three Gauteng
tenching hospitals.

Province @@P/head Kids in Unemployment Iixed Rx Rx Pnt=
: 1553 poverty 1998 pointd /1000
' _ 1893 1902 1992
¥.Province R 1781 74,1% 47,0% 249 0,2
Ewa-Zulu Natal R 4243 58,9% gz, 2% 792 0,1
Weumalanga R 6835 852,1% 3¢,4% 351 G,1
Bastern Cape R 2740 70, 2% 45,3% 586 0,1
Frow State R 5365 8, 1% 24, 4% 453 0,2
North-Weat R 3776 45,2% 36, 6% 457 0,1
Gauteng - R13233 24,7% 28, 7% 1167 0,2

R% = Treatment, Pnts=points 154,56,57,50)

Only 23% of South Africe's population had access to medical
care on a regular basis even though R30 billion (8.5% of the
gross domestic product) was spent on health in 1992/3,'"%
About 22% of the country's poor seek no medicai .reatment at
all, ciﬁgpg the high costs of treatment and transport as the
reason.,

Gauteng, as a whole, was shown to be at low risk for
rheumatic fever/ heaxt disease, Gauteng central was
kighlighted as at Jlow risk for severe disease., Although
Gautenyg 1= only the second most populous province it had the
mest clinies, hospitals and hospital beds per person in
1002, {See Table 4.3, above) One must remember, however,

that Gauteng not only cares for lts communlty hut also

supports the tertilary medical care needs of 1lts nel:. bouring
provinces and countries as this study has clearly shown.

Within Gauteny central, Johannesburg was shown to be a low-
rigk area for rheumatle fever and severe disease. It is
richly provided for with severxal hospitals, both private and
Government owned, and & functioning clinic system. Eldorado
Park came up as a low-risk area for severe disease., 2.7 12
of the rheumatic fever patients from this asrea were seen at
Coronation Hogpital and made up 42.9% of the Coronation
Hospital rheumatice fever/ heart disease patients seen. {(See
Table 6.1.1. page 70) Ranseme and Roode'™™ found cempliance
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North-West Province was not highlighted as a problem area,
yvet it has the second highest percentage of informal rural
housing.'™ Thus other factors must be balancing out the
effect of a rural existence in this Province. Possibly the
rheumatic fever/ heart disease patients are being referred
to other hospitals, such as Ga-Rankuwa, H. F. Verwced or
hospitals in Kimberly., As discussed previously, the more
complicated congenital heart disease patients may be being
sent preferentially to Gauteny as their surgery may be
better managed there. (Of note, 5 patients with congenital
heart disease and 2 with rheumatic heart disease wera
raferred from Ga-Rankuwa to the study hospitals.) (See Table
G.1.7 page 73) :

' Interestingly also, %the North-West Province, after the

Western Cape and Gauteng, had the third lowest percentage of
children in poverty in 1993,."*" (See Table 4.3 page 66)
Perhaps this has influenced the prevalence of rheumatic
faver within this Province.

The Human Sciences Rese ouncil found that in 1995 more
than 9 million c¢hildren were living in poverty in BSouth
Africa.™ Of these, 24% each were from the Rastern Cape and
Kwa-Zulu Natal and 21% were from the Northern Prowince. The
tnemplovment rate was 32.6%“" in 1994, The highest figqure,
47%, was found in the Nerthern Province and 45.3% was found
in the Bastern Cape.'™" the Provinces with the lowest gross
geographic product (GGP) per capita had the highest
unemployment rates and percentages of poor children, !5 57,50
Most of these Provinces were highlighited as rheumatic fever
problem areas. Gauteng, identified as a low-risk area, had
the highest GGP, one of the lowest unemployment figures and
the lowest percentage of children in poverty suggesting that
these factors are related. (See Table 4.3 page 66)

Violence remains an ongoing problem in South Africa. This ls

particularly =zerious in Kwa-Zulu Natal. A high incidence was

also reported from the eastern townships of Gauteng.'™ with
violence comes soclal disruption and this may be related to
these areas belng highlighted as being at high risk for a
high prevalence of rheumatic heart disease. It is pleasing
to note that the Katorus Project was launched in October
1984% to redevelop Katlehong, Thokosa and Vosloorus. A few
of the aims of this preiect are to repair housing damaged
during pre-election violence, repalr street lights, upgrade
sports centres, clear accumulated garbage and to establish
305 communication centres.
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patlence with congenital heart disease will thus act as a
gontrol group. As the medical staff referring patients with
congenltal heart disease and rheumatlc heart disease are the
same, some control of multirle variables affecting referrals
is built in to the study.

Areas of high rheumatic heart disease prevalence and
severlty can then be ildentified. These areas can be Lurther
investigated for ©possible reasons, e.g break down of
exlsting Primary Health Care, inadequate Primary Health
Care, soclo-economle factors or some combination of these.
Cnce problems have been identified action can be initiated
fo conktrol them.

HYPOTHESIS:

He(l): There 1s no difference in the geographlie referral
patterns of congenital heart disease and rheumatic fevex/
heart dissase, ' _

HA{l}: There is a difference in the guographic referral
patterns of congenital heart disease and rheumatic fever/
heart disease.

Ho{2): There is no difference in the severity of rheumatic
heart disease coming from different geographic areas.

HA(2): There is a difference in the severity of rheumatic
heart diseame coming from different geographic areas.

ETHICAL CLEARANCE: This wlill be obtained from the Univer:i? .

‘of the Witwatersrand Ethics Commilttes,

METHOD: 2 retrospective analysis of patients seen or
admitted with rheumatic fever/ heart dlsease and congenltal
heart disease in 1993, 1984 apd 1995 will be undertaken
uging the computer databases in the J.G. Striljdom/
Coronatlon, Baragwanath and Joharmesburg Hospitals.

INCLUSION CRITERIA: All patients with rheumatic fever/ heant

disease and congehital heart digease seen at the paediatric
cardiac clinics or admitted to the wards of the 4 mentloned
hospitals from the begimning of Januvary 1993 until the end
of December 1995, who have a documented address or area of
origin, will be included. The need to perform surgery or
balloon valvuloplasty will be used as a marker of disease
gseverity.

DATA AMALYSYS: Comparative analysls between the control and
gtudy group will be done using the Chi-Square Test for
Goodness of Fit,
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SUPERVISOR: Dr J. Du Plessis Head of Paediatric Cardiology
Baragwanath Hospital.

RESEARCH PROBLEM: The prevalence of rheumatic fever/ heart
disease appears anecdotally to have increased recently.
Patients presenting at the teaching hospitals of the
University of the Wiltwatersrand, appear to have nore severe
digease, often requiring surgical intervention. Rheumatic
fever has long been recognised as a social disease related
to faetors such as overorowding, poverty and poor
availability of health care. The social disruptions
secondary to political and nonpolitical unrest in 1583, 1984
gnd 1935 may alse be related to this apparent increase in
prevalence and severity of this disease. Streptococcal sore
threoats may not have been treated and penicillin prophylaxis
was omitted as clinics were closed and patients afrald to
venture out. An increase in rheumatic heart disease has been
documented recently in the United States of BAmerica. (&
shift in the streptococcal antlgen load was sited as the
cause’™.) 1Tals incremse appears to have been mirrored
locally by an increase in the prevalence of cases presenting
to hospitals.

The last study te look at the prevalence of rheumatic heart
disease in South Africa was performed in 1876 by Mcharen M.
et al. They found an overall prevalence of 6,9 per 1000. 92%
were asympiomati~ 'Y

AIME: lo ildeak . wreas of high prevalence of rheumatic
fever/ heart disease and areas where rheumatic heart disezse
is more severe in the districts that refer to the teaching
hospitals of the iniversity cof the Witwatersrand. It is
knownr that the census £figures for our population are
extremely unreliable due to & variefy of factors. But the
prevalence of congenital heart diseasse is falrly static in
different areas (2-4/1000 live Dbirths)®™ and not
significantly affected by socio-economic factors. This fact
will be used to define our normal geographlic referral area
and negates the need for &scourate population data. The
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