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EPIDEMIOLOGY OF SCARLET FEVER
The greater prevalence of scarlet fever last autumn has
led to some quickening of interest in an infection which
the younger generation of medical men regard as among
the milder of childhood fevers. Those whose memories
go beyond the turn of the century, however, learned to
have a wholesome respect for scarlet fever, and, despite
an 85% reduction in fatality during the past 50 years,
they still wonder if the virulent form of the infection will
return. The occurrence of rather serious outbreaks of
scarlet fever in certain parts of Rumania from 1934 to
1938 led to a fear that the severity of the disease was, in
fact, on the upgrade, and encouraged the International
Health Division of the Rockefeller Foundation to send an
American team of workers to study its epidemiology in
that country. The studies were centred round the town
of Jassy, and the populations of four villages 3 to 34 miles
distant from the town were chosen for intensive investiga-
tion. A public health nurse was resident in each village
and visited every household over a month, while a medical
member of the team visited the village at least twice a
week. Once a month about 10% of the village population
had their throats swabbed; a Dick test was done on all
available inhabitants once a year, and blood for anti-
streptolysin tests was taken from all contacts and patients
with streptococcal infectiom Haemolytic streptococci
isolated from throat swabs were tested for Lancefield
group, and, if Group A, were further examined for Griffith
type. During the 34- years of the study, interrupted by
the war, scarlet fever broke out in only one of the four
villages. The observations on this outbreak linked with
the great mass of interesting data from the four centres
have shed fresh light on the epidemiology of streptococcal
infection in general and scarlet fever in particular.'
The occurrence of scarlet fever in epidemic form is deter-

mined by a variety of factors-e.g., environmental condi-
tions, the nature and prevalence of the infecting organism,
and the distribution and resistance of the host-population.
Some of the components are measurable; others are not.
Of environmental factors, climate and season are both
important, for the disease is unknown in the Tropics, and
its incidence has a rough relation to the latitude of a
country; though why the tropical peoples should be
unhappy br.eeding-grounds for the streptococcus is still
unknown. Seasonally, scarlet fever is a disease of late
autumn or early winter, rising steeply in September and
October to reach its peak in November or December.
This seasonal increase has no relation to the occurrence
of respiratory catarrhal infections, but seems to be closely
linked with the reassembly of schools. Preceding the

1 Schwentker, F. F.. Janney, 3. H.. and Gordon, J. E., Amzer. J. Hyg.,
19413. 38, 27.

seasonal wave of clinical infection goes a corresponding
rise in the streptococcal carrier rate, as Straker and her
colleagues2 noted- for London, and as the American
workers have confirmed in Rumania. This antecedent
carrier wave has been noted in other epidemic infections,
such as cerebrospinal fever and lobar pneumonia, and
where there is a large variety of serological types of the
infecting organism (as with the pneumococcus and strepto-
coccus) it affects particularly the epidemic strain. Griffith3
noted this same fact of a particular strain of haemolytiq
streptococcus suddenly assuming epidemic propensities in
a boarding school, but so far no explanation has been
given for the phenomenon. An increased carrier rate of
the epidemic strain is not always followed by an outbreak
of clinical infection. Other points about streptococcal
carriers that emerge from the Rumanian studies are that
those under 20 years of age are more likely to be carriers
than older people, and that, although Dick-positive and
Dick-negative children are equally likely to be carriers,
Dick-positive adults are about 50% more likely to harbour
the streptococcus than are Dick-negative adults. This last
point may give some encouragement to the immunization
of nursing staff against scarlet fever.
No one would now deny that the haemolytic strepto-

coccus is causally related to scarlet fever, but that there
is no special scarlatinal streptococcus perhaps still needs
to be emphasized. The American workers collected scar-
latinal strains from many countries and found a great
variety of serological types among them, with, as a rule,
one or two predominant in each country. Thus, Type 1
was most common in Denmark, Hungary, Italy, Portugal,
Turkey, China, and Scotland; Type 2 in Norway; Type 3
in Germany; Type 6 in Finland; Type 10 in Rumania,
Bulgaria, and Greece; and Type 17 in Latvia and Australia.
The types of streptococcus causing scarlet fever are also
commonly found in other streptococcal infections, though
these are disease-producing streptococci which are in-
capable of causing scarlet fever. Both scarlatinal and
non-scarlatinal types are also found among symptomless
carriers, and the number of cases of scarlet fever with
which a particular strain of haemolytic streptococcus is
associated will depend on the degree of dispersal of that
strain throughout the community.
Turning to the host, the American observers believe that

susceptibility to scarlet fever depends on two factors-
an antibacterial and an antitoxic resistance. The Dick
test, which measures immunity to the erythrogenic toxin
of the streptococcus, is ordinarily regarded as the test of
susceptibility to scarlet fever, and it is true that infection
rarely occurs in Dick-negative persons. But in Rumania
44% of Dick-positive persons who became infected with
the epidemic scarlatinal strain failed to develop any clinical
illness, and the authors postulate an antibacterial immunity
which presumably protected the individuals against a local
throat invasion by the streptococcus. Instances of medical
and nursing staff developing scarlet fever after 10 years
or more intimate contact with the disease spring to mind.
Evidence of infection with the streptococcus as shown
by a rise in antistreptolysin titre occurred not only in

2 Straker, E. A., Hill, A. B., and Lovell, R., Rep. Minist!y Hlthi., London,
1939. No. 90.

3 Epidemics in Schools, Spec. Rep. Ser. M.R.C. No. 227, London, 1938.

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.1.4333.118 on 22 January 1944. D
ow

nloaded from
 

http://www.bmj.com/


JAN. 22, 1944 INFANT MORTALITY IN SCOTLAND MEDBRIT JOURNAL 119

clinically infected persons but also in apparently symptom-
less carriers, and even in those from whom no strepto-
coccus was isolated. Failure to recover the streptococcus
by throat-swab culture does not, of course, preclude its
presence, as it may be deep in the tonsillar crypts.
Summing up, and keeping in mind the many variables,

we may suppose that the result for the host of contact with
a scarlatinal streptococcus will depend on whether he does
or does not possess antibacterial and antitoxic immunity.
If he has antibacterial immunity he may either throw off
the streptococcus or become a symptomless carrier; if he
has antitoxic but no antibacterial immunity he gets tonsil-
litis; if he has neither he develops scarlet fever.

INFANT MORTALITY IN SCOTLAND
The infant death rate in Scotland is greater than in
England and Wales, any British Dominion, or the U.S.A.,
and higher than in the majority of the countries in Western
Europe. This adverse position is due to the slower improve-
ment that has been effected in the rate for Scotland than
in other countries. The decrease in infant mortality began
in several countries some years before the rate started to
decline in Great Britain. Since 1896-1900, when the infant
mortality in Scotland was 130 and th3t of England and
Wales 156, there has been a steady decline, and in 1936-40
the rates had fallen to 76 and 55 respectively. A much
greater improvement during this period was shown by
Holland, where the rate fell from 151 to 37. An inquiry
into the possible factors which determined the high level
of Scotland's infant mortality has been instituted by the
Department of Health for Scotland.' The report has four
main sections: the mortality of live-born infants, stillbirths,
the feeding of mothers and infants, the medical services.
When a comparison is made with England and Wales a

large part of the excess mortality in Scotland is found to
be contributed by infants aged 1-12 months. The death
rate under 1 month (neonatal mortality rate) during
1936-40 was 37 in Scotland and 29 in England and Wales,
and for 1-12 months it was 39 and 26. The rates for both
countries were very high when compared with New Zealand
and Australia, where the rates were 23 and 27 for under
1 month and only 10 and 12 for 1-12 months. The
infant mortality rate for geographical divisions varies con-
siderably. The highest rate in Great Britain during the
quinquennium 1934-8 was that for West Central Scotland
with a figure of 88, while fairly low values were found in
the Highlands and Islands. The difference between the
mortality of cities and rural districts in Scotland, 86/65, was
larger than in England and Wales, 65/50. The experience
of Scotland is dominated by that of the city of Glasgow,
where over a quarter of the total births of the country are
registered. This city has the largest infant mortality of all
the cities of Great Britain : during 1934-8 it was 99; the
second largest rate was Sunderland, 80. Edinburgh, with
a rate of 66, compared favourably with cities in England
and Wales. During the first month of life the chief causes
of death are prematurity, congenital debility, malforma-

1 Infant Mortality in Scotland. H.M. Stationery Office. (is. 3d.)

tions, and injuries at birth, while during the succeeding
months half of the deaths are due to infections. The high
infant mortality in Scotland is largely due to a smaller
reduction under this heading than has been effected in
other countries. Among the factors associated with a high
infant mortality the report considers climate, economic and
environmental conditions, birth rate, and illegitimacy. The
severe winter of the industrial central area may have an
adverse effect on child life, but in general there is no
evidence that there is an association between infant mor-
tality and climate. Norway and Sweden have mortalities
considerably below that of Scotland. There appears to
be some relation between mortality at ages 1-12 months
and overcrowding and unemployment when the twenty-
four large burghs of Scotland are considered, but the asso-
ciation is not large. Glasgow had the highest rate, but nine
of the other burghs had a bigger overcrowding index, and
five had a greater proportion of the insured population
unemployed. Dumfries, with a very low overcrowding
and unemployed index, had the third largest rate. In
England and Wales there is an inverse relation between
infant mortality and social class; though data are not
available, this is probably true for Scotland. No large-
scale inquiry has been held, but the available evidence
shows -that infant mortality is correlated with th2 birth ra!c.
A high birth rate is associated with very early and very
late child-bearing and rapidity of breeding-factors that
have been shown to have an adverse effect on the chance
of surviving the first year of life. Babies are generally
infected by their elder brethren of school age, and the later
ranks of births have a higher mortality from infectious
diseases than the first. *A minor factor in determining
infant mortality is the size of the illegitimate birth rate.

The illegitimate mortality is considerably higher than the
legitimate: in 1940 the rates were 120 and 76 in Scotland
and 82 and 55 in England and Wales. The percentage of
illegitimate births was 6 in Scotland and 4 in England and
Wales.

Stillbirths have been registered in Scotland only since
1939, and so far as comparisons can be made there is an
excess similar in proportion to that found for mortality
during the first month of life. The stillbirth rate tends to

be high in the areas where infant mortality is high, but
the correlation is probably not large. In the four cities
Glasgow, Edinburgh, Dundee, and Aberdeen, during
1939-42 the infant mortality was 95, 64, 77, 74, and the
stillbirth rate was 44, 39, 46, 36. No national statistics
are yet available for stillbirths by occupation or social
class, but small-scale investigations have indicated that
possibly the working class have a higher rate than the
highest income groups. The returns for England and
Wales show that the stillbirth rates are greatest among the
first births for all ages of mother, and the rates increase
with age of mother and parity after the second birth. The
cause of death was unknown or ill defined in one-third of
the Scottish stillbirths, but 40% of the total stillbirths
could be attributed to hazards of birth and 60% to abnor-
malities pre-existing in the mothers. During 1938-42 the
stillbirth rate in Aberdeen hospitals was 30 per 1,000 births;
only 20% were due to hazards of birth, while 80% were
due to pre-existing conditions. This small-scale observa-
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