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Summary
In South Africa (SA) thcrc is a
commitmcnt to, and indicaticsns that
resources are being allocated lbr the
eradication ol-nteaslcs. Still there has
been no comprehensive review ot-the
epidemiologl, oI-thc disease in SA.
This understanding is intporratrr ftt
identifi'factors and trends to guidc
pttblic health practice. This scrics oI-
articles tries to covcr this gap.

Part I reviews brietlv thc international
literaturc on the epitlentiology ol-the
disease and dcscribes tlte
methodologl' Ibllo'+r'ecl, the sottrccs of
data and analysis strategv. Thc othcr
articles revicw South Alrican rcDorts
on morhidin'- nx>rtalirv and
rclationships to age, population
group, scx and geographical
distribution (Pat II); Pan III revic+rs
othe r facto rs i n IIue nci n s nte asl c s
morbiditv and mortalitl in SA
I p rotei n - e n e rtXl- ma I lilttriri o tt,,t gt' a r
i nticriott, u rhanisatiou. socio-
cconomic status and hcalth carc): and
Parr fV cotttains appropriatep
conclu si o ns and re c omnte ndat i o n s.
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Introduction

In this article we show that measles
still remains a common problem in
South Africr (SA) u'irh i high case
fatalin' ratc (CFR) arrd that "race",
vaccination coverage, povert\.,
urbanisation ar"rd vitamin A deficiency
are irrruortant factors in
underslanding its rnorbiciity and
mortalitv.l 2

There are othcr possible determinants
of incidence ,rnciseveritv of measles.t'
Becruse ofthcir inrportance in SA
and the availabiliw bf d"tr, t".
examine the influe ncc of orotein-
cncrgr'-malnurririon, agc at inlection,
urbarrisation, socio-cconomic
circumstanccs and availabiliw of
health care on incidence and ser.eritv
for the country.

Protein-Energy-Malnutrition
and Measles

There are Sor.rth Alrican rcDorts that
iderrtif i '  protcirr-crrergr'-nrrl rrutrit ion
as an imoortant cictcrminant of
mcasles ieveritv.* tt Holever, all these
reports are hospital-based and fail to
control factors likc overcrowding ancl
micro-nutrient dcficicncies, u'hich are
morc likely to be the relcvant
determinants in socio economic
environments whcrc n.ralnutrition is
common." t8 As vitar-nin A deficiencv
scems fo bc cornrnon i r r  SA, to 'n"  t l ie
high measles CFR obscr-ved could, to
somc cxtcnt, bc clue to this.
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Morbidity - Mortality, Age
Distribution and Population
Group

Measles data by age and population
group is analysed for case
notifications, deaths notifications,
certified deaths, active surveillance,
outbreak investigations, hospital data
and data communiry suweys.

Although the age strLrcture for each
population group in South Africa
varies, the overall national age
stmcture is that of a develoPing
country with less than 5olo of the
population under one year ofage,
20olo below 5 years, l5o/o 5 to 9 years,
157o 10 to 14 years and 507o below
l5 years.

Notifications

For 1985 1"987 a significant
proportion (260/o for Coloureds, 22o/o
for Blacks, 20o/o for Asians and7o/o
for Whites) of notified measles
occurred in children under one year
of age (Fig I). A similar age Pattern
can be seen for the period L98B to

|u ly  1990.  AJthough younger age is
likelv to lead to increased chances of
notifrcation, due to increased
hospitalisation and mortaliry, this is
still a very high proportron.

Children 1-4 years of age account for
460/o for Blacks, 360/o for Asians, 3l%
for Coloureds and22o/o of the
notif ied disease for Whites.

In 5 9 vear olds. Blacks still have the
highest age specific incidence, but
Coloureds and Asians now have
lower rates than Whites.'n In children
over I0,vears of age Whites have the
hiehest incidence rates.'a Notification
daia also demonstrates that in the
population groups with an average
household size greater than five

Measles in SA: III

Fig. I Notified measles per age and population groups,
r9B5 1987
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Regional reports from the CaPe
indicate similar trends to national
notifications. In Cape Town the
notification rate was 60 per 100 000

(Asians, Blacks and Coloureds) the
risk of measles inf'ection amongst the
under-ones is three to six times that
of older children.'o
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in 1986 with rates in children under
I year ofage of816 per 100 000.'5

The Cape data also suggests that
urbanised children are more likely to
get infected at a younger age than
rural children.'s In IGngwane and
Bophuthatswana excess notifi cations
occur in children 5-9 years ofage and
in all the other areas in the first year
of life.'u

There is no report available that
provides an age breakdown of
notified deaths.

Active surveillance data

In Johannesburg-Benoni the median
age for all notified measles cases was
37 months, l07o of the cases were
younger than 9 months and l87o in
lohannesbur g and \9o/o in Benoni
were under 12 months.2"

Outbreak investigations

The Port Elizabeth epidemic in 1983
showed the highest and the earliest
incidence of measles in the most
overcrowded shanty camps. The
mortality was particularly high in the
socio-economically poor squatter

Resources have been allocated
to eradicate measles, but no
epidemiology available

areas. Fifty four percent (54o/o) of
Blacks and 620/o of Coloured deaths
were ( 1 year of age (84o/o and79o/o
respectivelywere ( 2years of age).
The highest age specific CFR was in
children under 6 months of ase
( 44o/o\.""

.. Measles in SA: III

Hospital data

During 1985-1986, 72o/o of chlldren
admitted to the City Hospital with
acute comolicated measles were
children aged 15 months and under.'e
Similar figures were found in 1973
where 9070 of cases were below 3
years ofage, 507o were younger than
I5 months, and25o/o were less than
l0 months old.3o

A repon from the intensive care unit
at the Red Cross War Memorial
Children's Hospital, Cape Town,

Vit A deficiency may be the
reason for the high case
morraliry

identifies the median age of children
as 9 months, with 9% of the
admissions in children younger than
6 months (January I985 to April
1gg6). . '

In Clairwood and ICng Edward
Hosoitals in Natal. 28o/o of lll.
m."iles cases were below 9 months
(August 1986).3' In Baragwanath (in
1987) 72o/o of admissions were under
2 years and360/o were 9 months or
younger.33

Data from the City Hospital in Cape
Town and from the Red Cross War
Memorial Children's Hospital
i l lustrate the high load of measles
mortality in children under five years,
particularly infants'e.3' while in King
Edward Hospital mortality in the
very young is very high with a CFR
of 260/o for infants under 8 months.34

In Letaba. Gazankulu. 4lo/o of 109
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admissions with measles (I985
1986) were below 5 years.3s

In some rural areas there is a
note\Morthy trend for measles
admissions to occur in older age
groups, probably because of
successful efforts to achieve adequate
vaccination coverage. Crisp et al
report that the average age of measles
admissions in the Elim Health Ward
of Gazankulu, increased from29,7
months in1976 to 60,9 months in
1986.36 In Venda in 1985 an
epidemic of measles involved children
ofan age group "older than
normal".37 In the Gelukspan Health
Ward of Bophuthatswana measles is
no longer a problem ofunder five
children;tt ao recent outbreaks
occurring in primary school children
(Sutton C: personal communication,
r988).

Miscellaneous

Loenig and Coovadiaa'used an urban
community sample and samples of
patients attending several health
facilities (2 urban hospitals, 1 peri
urban hospital and 3 rural hospitals)
to study incidence and mortality
differentials for measles (1978 to

507o of our population is
below l5 years

198I). Their most important finding
was that over 25o/o of children in an
urban environment get measles at a
very young age, with the proportion
decreasing as the population became
more rural. It was unexpected to find
the proportion of measles occurring
at 8 months and under, to be higher
in the urban community than in some



of the hospitals, despite the urban
sample, community based, being
more likely to be biased to older
children than the peri-urban and mrd
samples, both moie hospital and
clinic based.a'

Certified deaths

Bradshaw et al using death certificate
data supplicd by the Central
Statistical Services, analyzed measles
share of mortality in different age
groups.a'For blacks, in all age
groups, measles takes a greater share
of the mortality. For all population
groups, except Asians, the share is
highest in the age group I-4 years.

The age pattern of certificd measles
deaths is very similar to the pattern of
notified deaths.

For 1985 age specific incidence for
each population group wcre

Very high proportion of
notified measles in children
under one year ofage

calculated using census data as
denominators. For children younger
than l5 years ofage, Blacks carry the
highest age specific mortalities,
followed by Coloureds, Asians and
Whites. From 15 to 19 years the
highest mortality is for Coloureds
then Whites, Blacks and Asians. Over
20 the mortality is highest in Blacks
followed by Coloureds (Table I).

For Blacks and Coloureds, infants
account for over 35% and under fives
for more than 90% of certified
deaths. For Asians, infants account
for 44o/o of deaths, but only 80% are

Measles in SA: III

Table I. Age Specific Mortality Rate per f 00 000 Population
(Certified Mortality, I9B5)

Table II. Percentage of Certified Measles' Deaths under I and 5
years of age for each population group

For the African Population Data is onlv available from 1979 to 1986. This
data is therefore reported in two 4 years goups, Ig79 l9B2 and 1983 1986.
NA:NOT AVAILABLE

under-S years of age. For Whites the
infant share of mortality has been
stable at 30o/o anduo to 22o/o of all
deaths occur after t6e age of 5 years
(Table II).Infant share of mortality
in all non-white population groups
seems to be on the increase, although
this is statistically significant only for
Coloureds (1968 1986) (r:0,649,
p:0,002) .

The significant increase in Coloured
infant share of measles mortality has
been accompanied by a significant
decrease in mortality share of
children I to 4 years old (1968 to
f 986) (the trends of the two age
groups differ significantly, p(0,00 I ).

The only statistically significant trend
for Asians has been a decreasins
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share of the mortalitv in the I to 4
years age group (1968 1986)
(r:0,640, p:0,002) and for Blacks
an increase in the mortality share in
the 5 to 9 years age group (1979 to
1986, r :0,821, p:0,010) (1980
1986, r:0,778, p:0,038).

For Whites of 20 years and older
there is a statistically significant
decrease after 1980 (r:0,832,
p:0,017).

Summary
In summarv. measles occurs at
younger ages for Blacks and for the
urbanised, particularly those in
overcrowded shanty conditions and
in areas where vaccination coverase is
poor.

It seems that age trcnds, as reflected
in hospital admission figures, are
conflicting. Some areas, particularly
the rapidly urbanising, eg Cape
Town. report a decreasing age at
infection with measles. Other areas,
in this case those with high
vaccinarion coverage. report precisely
tne reverse.

The morbidity and mortality trends

... Measles in SA: III

are consistent with the lower socio-
economic status of the Blacks and
Coloureds, an intermediary situation
for the Asians and the best socio-
economic indicators for the Whites.

What is apparenr from comparing
disease notification data with death
certification data is that infants, and
to a lesser extent under fives have a
mortality load far in excess of their
share ofthe disease load (Table III).

The age-specific share of mortality
trends vary between population
groups.

CFRs and age specific mortality rates
are highest in infants.

We must remember that all data is
defective in terms of
underascertainment and in terms of
underestimate s of some of the
denominators. When we consider
gradients between population
groupings, we must not forget that
underlying them are also gradients in
data quality, with the highest at risk
having the worst quality data set.
Therefore the differentials we are
looking at  are min imum est imates
rather than orecise values.

Table III. Proportion of Cases and Deaths, in each population
group, that are either less than I or less than 5 years ofage.
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Interpretation of the Morbidity
- Mortality Data
The importance of age at infection as
a determinant of measles severity and
mortality is not easy to interpret.a3a6
Data from other countries suggest
that CFR are higher in population
groups with higher mean age at
infection.os On the other hand, age-
specific CFR point to the fact that
CFR are much higher in the younger
infant. AJso, as vaccination increases
the mean age at infection increases
and thc CFR decreases.

A possible explanation for this
conflicting information is as follows:
in unvaccinated (or  low vaccinat ion
coverage) populations, particularly in

Urbanised children set infected
at a younger age thai rural
children

rural settlements, higher mean age at
infection is more likely to be
associated with an epidemic pattern
of the disease. Here the presence of
the virus in the community is short
lived but in high concentration. All
those susceptible, independently of
age, are infected, frequently with
multiole cases in the same household.
The high dose of infection is I ikely to
result in more severe infection with a
high overall CFR, particularly in the
young. In contrast, in the endemic
situation, mosdy in large, densely
populated, urban areas, measles
occurs the year round. As there are
no epidemics, the measles vims is at a
constant low level. Siblings tend to be
infected in different years and there is
no accumulation of susceptibles in
the older ages. So, younger children



are infected with a lower infective
dose, but still with a high CFR,
although lor,r'er than that in the
epidemic situation, wherc inter alia,
multiple household cases may
increase mortaliry.'6 This explanation
is still largely speculative.

To be able to advance a losical
explanation of what is hap[cning at
communitv level in SA we need to

Infant share of mortaliry in all
non-white groups is on the
lncrease

know the mean age at infection, thc
overall CFR and age specific CF\
the vaccination coverage and the
endemic or epidemic nature of the
disease. We are not aware of any
single community in SA where all of
these indices are known.

Race is also not a known determinant
of measles incidence and severity.
There is no reason to believe that the
genetic factors associated with
severiq/' l'rave a distribution amongst
the diffcrent population groups such
that they make a difference to the
epidemiology of the disease. Rathe r,
race as a proxy or socro-economrc
circumstance, the nature of the
settlement (urban or rural),
household size and, vaccination
coverage could be the main factors
interacting to determine age at
lmecilon.

Furthermore, the epidemiological
patterns present today in less
devcloped countries are similar to
those in more industrialized
countries in earlier times. These
patterns started to change in the

... Measles in SA: III

morc developed countries with socio-
economic ch-angent uo and changed
radically with the introduction of
vaccination.5t

Thus, racial differences in SA are
taken as a reflection ofdifferent
socio-economic realities. We suggest
that age at infection seems to be a
dubious direct determinant of
severity. Examination of the measles
data in relation to differentials of
urbanisation supports (but does not
nccessarily prove), this interpretation.

IJrbanisation

Urbanisation reDresents all the
processes ofsocial change in the
urban environment. The relationship
between urbanisation and measles, is
not a simple one. Whites have a lower
incidence of notifications and lower
CFR than both Asians, who are more
urbanised, and Coloureds and Blacks,
who are less urbanised. Also I(ettles'

analysis of notifications in the
Western Cape shows that the more
urbanised Blacks have a higher
incidence and background rate of
notifications and more frecuent
measles peaks than the leasi
urbanised." This work is consistent
with data that showed that measles
incidence was highest in urban blacks
and lowest in rural Blacks.o' In Black
urban areas the mean age at infection
is lower than in Black rural
residents.s' The limited data available
also suggests that hospital case
fatality rates are higher for urban
Black residents.s3

Srhat seems an obvious conclusion is
that, in SA, urbanisation under poor
socio-economic conditions is
associated with a higher incidence of
measles at a younger age and with a
higher fatality rate. The reverse seems
to apply to urbanisation under good
socto-economlc conc[nons.
Therefore, the operative factor in the

Table IV. Notified Incidence per
with known vaccination coveraqe

100 000 Population in Areas
for measles.
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Table V. Vaccination Coverage with the third dose of DWT and
with the first dose of Measles.

q\4'I 3 *r@"S' i;ii.' ft"" gaEnsrEffiorqage

@-. T ffiX*i
;

Ift@u, ;
fuveiCge ?

-Measles % ;
Coveia$e j

, ffinaw 
iffi;1
rn*ffi

:1e8eft  I

:ffi;;:'Me j
Dw fuV'ts; tdK qggqual t EStovMe

Gehr

E;H
ri&€
-;q
I"S

,
Getu

r**fu-
i %e

wil'

itE

\
:,::.-.

R

K;
:; s6%

Kffi
s6**rw
63%

\ : : : : : : : :  : : : : : : : : : : : : : : : t

) +ssa,

K
e
:::::::::::=

F

epidemiology of measles and.
urbarusatlon rs soclo-economlc stafl,ls.

Socio-Economic Status

Socio-economic data is not available
on notification forms. Still. it is well
known that in SA race is closely
related to socio-economic starus,
overcrowding, degree of urbanisation

and accessibility to health care.
Therefore, using race as a proxlt for
socio-economic status, it is apparent
that in SA the poorest, least
urbanised, most overcrowded group
with the least access to health care, ie
Blacks, have the highest incidence of
and CFR for measles.

This was illustrated durine the
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l9B2 1983 measles epidemic in Port
Elizabeth when B8o/o of notifications
and 9lo/o of deaths were in the Blacks
who accounted for only 50% ofthe
population. This was in comparison
to only lolo of cases and 0,370 of
deaths amongst \44rites who
comprised 260/o of the population.
The areas most affected were the
most deprived socio-economically,
with the most overcrowdine and
worst housing.28

In Cape Town the overall notification
rate for 1986 was 60 per 100000,
but for Blacks it was 178. Seventy five
per cent (75o/o) of cases admitted
with complicated acute measles to the
City Hospital were Blacks from the
Peninsula.'e

Health workers from Durban
reported an average of 9,43 persons
per Black household with measles,
while the overall average for Blacks in
SA is 5,94 and for S4rites, 3,62.54
Notification data demonstrates that
in the population groups with an

Overcrowding in poor urban
areas the reason for high rates
of severe measles in RSA

average household size greater than 5
(Asians, Blacks and Coloureds) the
risk of measles infection amongst the
under ones is 3 to 6 times that of
older children.'4. Eighty per cent
(80o/o) of cases of measles studied in

lohannesburg-Benoni in 1988 stayed
in houses with a crowding index of
more than 2,5 persons per sleeping
foom,tT

It is true that under poor socio-
economic conditions, when measles is



more common anct severe. Droteln-
energy malnutr i t ion is  a lso-morc
prevalent. As discussed before,
prote in-energy malr rurr i r ion is  now
believed to be a confounder in the
model that explains the epidemiology
of measles. What is apparent from the
literature, and SA data is compatible
u.ith such literature, is that healy
dose of infection seems to be the
main determinant of measles severitv.
Ir is also suggesred rhat the dose of
infection is most commonly related
to the degree of overcrowding in thc
community, particularly
overcrowdins of children. The

... Measles in SA: III

overcrowding in the poor urban areas
with poor housing and and
ventilation would then contribute to
a hish dose of infection with the

Age at infection not really a
direct determinant of severiry

measles vinrs and be the reason behind
high rates of severe measles in SA.

In SA the ooor and urbanised blacks

would be, because of overcrowding
and poor ventilation, the group at
higher risk for high dose of infection.
This risk could be successfully
counteracted by high vaccination
rates but the urban poor, particularly
the Black urban poor. are also a
politically deprivtd group with
neglected provision of health care.

Health Care Provision

Health care is an imoorrant
modelling factor of measles
morbidity and mortality. It is
discussed under 3 headinss: health

!$]f.,..,,r-:iir



care facilities as a source of measles to
the community; vaccination against
measles: and care of the child with
measles.

Health care facilities as sources
of infection to the community
An irony is that the development of
clinics and hospitals, has brought
susceptible children into contact with
measles cases. Thus, health care
facilities have become imponant
vectors in the spread of measles in
other developing countriesss5t and in
SA.2e3r'32'5e'6o Wittenberg in a survey
of LII new measles admissions found
that 59 (537o) had attended a clinic
or hospital 15 to 7 days before the
onset of illness.3' Reynolds reported
that21o/o of all cases of life
threatening measles in Cape Town
acquired the disease in hospital or in
outpatients.3t A survey of measles
admissions to the City Hospital for
Infectious Diseases over a 3-month
period again identifies that 20 (32o/o)
of 6I admissions had a contact with a
health care facility in the I0-14 days
preceding the onset of measles.'e

The prognosis of hospital acquired
measles is particularly severe.su'st
Observations of children with measles,
some of them dating back to the past
century, relate severity of measles
infection to history ofor concurrent
occurrence ofother disease or respira-
tory tract infection.an The poorer prog-
nosis of hospital acquired infection
could be related to this phenomenon.

The above facts resulted in
recommendations to Drotect with
vaccinationto's" or imrirunoglobulin,se
children coming in contact with
health facilities. The public health
imoortance of such m€asures became
recently apparent during a survey of
health facilities in the western Cape.60

... Measles in SA: III

Preventive health care:
vaccination against measle s

Vaccination is essential to the control
of measles. We already mentioned the
falling incidence and CFR of measles
in areas with successful vaccination
campaigns. In SA there are vast areas
in the homelands. in the "white" farm

No obvious reason to shift age
of vaccination to 6 months

areas and in peri-urban squatter
camps where health care is absent or,
where preventive care is not
aggressively promoted. Table IV
reviews data from areas where we do
have morbidity and or mortality data
and data on vaccination coverage. It
is apparent that, with the exception
of Malamulele in Gazankulu,6t
vaccination coverage above 707o, is
associated with lower incidence of
measles.a''6'"o

The data from Malamulele6'can be
explained in 6 ways: it could be a
reflection of the methodology used;
high vaccination coverage in children
between 12 and 23 months of age
but much lower in older children
with outbreaks of disease in older
children; cold chain failure with
concomitant failure to imoart
immunity to children; abo-ve average
notification services when compared
with other areas although this is
unlikely; the prevalence ofpoor
environmental and socio-economic
conditions in Malamulele with
extreme clustering of children not
vaccinated, allowing for outbreaks of
disease in the presence ofhigh
vaccination coverage; lastly, high

density housing, would be associated
with the occurrence of measles before
they had the oppornrnity to be
vaccinated.

Also apparent from the existing
vaccination surveys are data that show
that usually the coverage figure with
measles vaccine is not higher than for
D\4/T'338 40'61 42'aezz (TabIe V). There is
therefore no operational advantage in
recent recommendations to shift the
age of vaccination to 6 months of
^ -^ 74.79

Clinical care of the sick child
with measles

The treatment of measles has been up
to now ofa supportive nature. In
uncomplicated measles the emphasis
has been on control ofpyrexia,
nutritional support and hygiene.so
The development of complicated
measles has always been followed by
treatment soecific to the
complications. Morley has, for more
than 20 years, advocated the use of
vitamin A supplementation in areas
known to be deficient in this
nutrient, to prevent the blinding
complications of measles.8o

More recently there has been
tremendous interest in the use of
vitamin A to reduce moftality.sr'82 On
the basis of a small randomized
control trial,83 which did not achieve
statistical significance for any ofits
findings, the WFIO has been
promoting the use of vitamin A
supplementation to reduce mortality
in areas with CFRs equal or in excess
of lo/o.8r,82 This recommendation, first
mentioned and ignored inl932,8a
has not been followed in SA.

A more recent randomized control
trial in Cape Town found strong
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