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During the past ten years probably only about 25 papers have been
published on yaws in Africa; many of these deal with one or two cases or
with treatment of a few patients and their clinical observation for a few
weeks only. Since these were inadequate to provide the material necessary
for the preparation of this paper, a questionnaire (see Annex 1, page 174)
was prepared and translated into French, Portuguese, and Spanish. Copies
were distributed throughout Africa in August and September 1951, with
a covering letter explaining that its purpose was to obtain data for the
presentation of this paper to the Symposium. A considerable number of
replies have been received (see Annex 2, page 175). It was intended that this
paper should be an up-to-date summary of the present extent and nature
of the yaws problem in Africa. Alas, as Shakespeare hints, how far can
expectation outrun achievement ! Unless otherwise indicated, the data
given in this paper are based upon the replies to the questionnaire from
the authorities listed in Annex 2.

INCIDENCE OF YAWS

Geographical Incidence

The northern limit of yaws is probably fixed by the arid conditions of
the Sahara. On the west coast, yaws occurs as far north as Senegal, being
localized at Casamance on the coast except for a few foci along the River
Senegal, but a few cases are reported each year from Mauritania, which
lies to the north (200N). Yaws is rare in the northern areas of French Sudan,
French Niger, and Haute-Volta and occurs in south Chad only. Proceeding
eastwards, we find the incidence of yaws is low until 150N. (south of Lake
Chad), or even lOON. (in the Anglo-Egyptian Sudan), is approached. At
Ethiopia the boundary falls southward to Kenya, then proceeds eastwards
at about 5ON. to the coast (see fig. 1, which is based upon table II).
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130 C. J. HACKETT

FIG. 1. MAP SHOWING YAWS INCIDENCE IN AFRICA, 1948-50, IN PERCENTAGES
OF ALL CASES OF MORBIDITY

A. Angola
A-ES. Anglo-Egyptian Sudan

(southern part)
4Ba. Basutoland
,Be. Bechuanaland
BC. Belgian Congo
BS. British Somaliland
C. Chad
Ca. Cabinda
Cl. Comoro Islands
D. Dahomey
-Er. Eritrea
.Et. Ethlopla
FC. French Congo
FCa French Cameroons
FG. French Guinea

FN. French Niger
FSo. French Somaliland
FSu. French Sudan
G. Gabon
Ga. Gambia
GC. Gold Coast
HV. Haute-Volta
IC. Ivory Coast
J. Johannesburg
K. Kenya
L. Liberia
Li. Libya
M. Mauritania
Ma. Madagascar
Mo. Mozambiquie
N. Nigeria

NR. Northern Rhodesia
Ny. Nyasaland
PG. Portubuese Guinea
S. Somalia
Se. Senegal
SG. Spanish Guinea
SL. Sierra Leone
SR. Southern Rhodesia
Sw. Swaziland
T. Tanganyika
To. Togo
U. Uganda
UC. Ubangi-Shari
SA. Union of South Africa
Z. Zanzibar
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The southern boundary runs through Portuguese West Africa (Angola),
above Bechuanaland, and through Southern Rhodesia, although the inci-
dence of yaws in the south-eastern parts of these last two countries is com-
plicated by the presence of both venereal syphilis and endemic syphilis
(locally called " njovera ").24, 31, 32 The east coast is reached in Portuguese
East Africa (Mozambique). The southern limit can thus be estimated to fall
somewhere above 200S., although high incidences of yaws would not be
expected until farther north at about 150S.-to the north of the town of
Mozambique, especially along the Zambesi River. The incidence of yaws
in Madagascar is low, while on the Comoro Islands it is high.

There is a possible relationship between the occurrence of yaws, as shown
in fig. 1, and the average annual rainfall. The full region of incidence of
yaws is found in the area that receives more than 20 inches (500 mm) of
rain per annum and the area of higher incidence approximates to the area
of 40-80 inches (1,000-2,000 mm) of rainfall.21 These equatorial areas
have two rainy seasons each year. The total yaws area lies within that part
of Africa in which the average annual temperature does not fall below
68°F (200C). Thus the yaws area is moist and warm. The density of
population ranges from 1 to 16 per square mile (0.3-6 per km2), with areas
where it reaches 128 per square mile (48 per km2).

Statements that yaws was not endemic were received from British
Somaliland, Eritrea, Ethiopia, Libya, and the Portuguese islands of Sao
Tome and Principe in the Gulf of Guinea. Farther south, yaws was reported
not to be endemic in Basutoland, Bechuanaland, Swaziland, and the Union
of South Africa. No mention is made, in the annual reports of the Medical
and Health Departments, of the incidence of yaws in Mauritius in 1949,
or in the Seychelles in 1946. Yaws is also not endemic in French Somaliland.

Since the material available is rather scattered, it will be dealt with
throughout this paper under the various headings of Annex 1, in alpha-
betical order of countries.

Relation of Incidence to Climate, Geological Status, Altitude, Vegetation,
and Population Density

Anglo-Egyptian Sudan

Yaws occurs practically only in the three southern provinces-Upper
Nile, Equatoria, and Bahr el Ghazal-where 31,700 cases of yaws were
treated in 1950 out of a population at risk of 2.1 million.

Angola

Incidence is highest in the warm, humid forest districts such as Benguela,
Congo, and Cabinda. Yaws is almost absent in the high plateau where the
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climate is temperate such as in Bie, Huila, and Malange. Where populations
are dense, public and personal hygiene are poor and yaws is prevalent.

Belgian Congo

Yaws is most prevalent in the following provinces: Equator (Coquil-
hatville), East (Stanleyville), Kivu (Leopoldville), and in Ruanda-Urundi.
In other areas it is infrequent or absent. Yaws incidence appears to have
no relation to climate though some doctors think that yaws is more pre-
valent in hot, moist forest areas. Van Nitsen 25 states that yaws is most
prevalent along the Congo River, then between 20N. and 1°S. to 260E.,
thence east to the Great Lakes, and south to 90S.

French Cameroons

Yaws is most frequent in coastal and forest areas.

Gambia

Yaws is endemic in all areas, " but it is not apparently as prevalent as in
the coastal and forest regions in other West African Territories ".a There
is a dry season from mid-November to mid-March; during the remainder
of the year the climate resembles that of other parts of the West African
coast. The coastal temperature varies between 60°F and l00°F (160C and
380C), and in the interior the temperature varies between 60°F and 110°F
(160C and 430C). The annual rainfall is extremely variable and ranges
between 30 and 60 inches (760 and 1,520 mm).

Gold Coast

Yaws is endemic in the central, the north-eastern, and the north-western
areas. In the north-eastern area (Dagomba), an incidence of 30.9% of
36,271 persons examined was found in 1948. In the north-western areas,
incidences range from 1.7% to 14.9%. In general, the incidence is higher
in drier areas and in the more primitive regions. It was, however, observed
that the incidence varied from village to village in an apparently unexplained
manner. A wealthy village, within easy reach of Nkoranza where treatment
was available, had a yaws incidence of 23 %, while in a comparatively poor
and remote village, in which treatment was not available, the incidence was
0.3 %. It appeared that the incidence was not highest where the density
of population-based upon figures given in the Atlas of the Gold Coast
(5th edition)-was greatest. There was no apparent relation to rainfall,
but most areas where yaws occurred were in the savanna rather than the
forest type of country.

a All quotations for which no specific reference is given are taken from the replies to the questionnaire
sent out by the author. - ED.
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Yaws also occurs in the southern districts, as is shown in the report
of the survey of Colbourne et al.6

The Gold Coast reply wisely states that " to assess, with any degree of
accuracy, the relative importance in the epidemiology of yaws of the various
factors, rainfall, climate, etc., it would be necessary to compare areas alike
in all respects save the factor under consideration ". It is doubtful whether
this has ever been done in Africa.

Kenya

Yaws is endemic on the coast and in Central and Nyanza Provinces, and
is associated with close settlement and high population density.

Mozambique

Yaws is " like the palm trees which flourish in the warmer, more humid
coastal areas ". It is more frequent where vegetation is dense.

Nigeria

Yaws is most frequent in dense populations where there is little variation
in temperature, where the humidity is fairly high, and where the average
rainfall is 45-90 inches (1,150-2,280 mm). It occurs at all altitudes and in
all types of country between heavy forest and dense savanna. Yaws at one
time occurred throughout the south-eastern areas and in parts of the north.
It is at present most frequent in the south-eastern part of the country and
in the British Cameroons. Simpson 30 states that, other things being equal,
the flat fertile country with much vegetation would be expected to have
more yaws than the less fertile dry areas. AtWum in the British Cameroons,
where he worked, the altitude was 4,000 feet (1,200 m).

Northern Rhodesia

Yaws is prevalent in the Zambesi valley and in the north-west of the
territory near the Belgian Congo border. No relationship to rainfall has
been noted. Yaws probably occurs not only in the valleys, which are about
2,000 feet (600 m) above sea-level, but also in the plateau areas at 4,000-
5,000 feet (1,200-1,500 m).

Nyasaland

Yaws appears to be confined largely to the lower-lying areas along the
shore of Lake Nyasa and along the Shire River which flows south from the
southern end of Lake Nyasa to join the Zambesi. In these areas the popula-
tion is " very dense in relation to that of the high ground to the west ".
Population densities for the provinces range from 27 to 83 per square mile

133



C. J. HACKETT

(10-32 per km2) from north to south. Karonga at the north end of the
Lake is 1,600 feet (490 m) above sea-level and Port Herald at the southern
end of the territory is 190 feet (58 m).

The mean annual temperature ranges from 75.20F to 78.30F (24.00-
25.70C) and the average annual rainfall from 30 to 52 inches (760-1,320 mm).
The relatively intense cultivation is mainly rice and cotton.

Portuguese Guinea

Yaws is endemic throughout the territory. The climate is of the coastal
equatorial type with the rainy season from May to November and an average
annual rainfall of 2,230 mm (87 inches).

The incidence of yaws is highest in the coastal areas, where the vegetation
and water are more abundant, the population density is highest- 14 per km2
(36 per square mile)-and the occupation is chiefly the cultivation of rice,
in contrast with a lower incidence in the interior, where the vegetation is
more open (savanna), the density of population is lower-minimum of
6 per km2 (15 per square mile)-and the population is of a more developed
civilization.

Sierra Leone

Incidence is highest in the north, which is more hilly, hotter, drier, and
more thinly populated than elsewhere. Harding 15 was unable to correlate
yaws incidence with vegetation, soil, or altitude.

Somalia

Simmons et al.29 state that yaws occurs in the Shibeli valley between
Bulad, in Ethiopia, and Bulo Burti, and in villages along large rivers; it is
rare elsewhere.

Southern Rhodesia

Yaws is endemic in the north of the territory along the Zambesi River
where the population density must be at least 100 per square mile (38 per
km2) in the small endemic area. This area is 1,000-2,000 feet (300-600 m)
above sea-level and is hot and dry for most of the year.

Yaws may also be endemic in the south-eastern area, which is 2,500-
4,000 feet (750-1,200 m) above sea-level and is well watered with an annual
rainfall of 25-35 inches (630-890 mm). Humidity is low in the dry winter.
Here, however, the picture appears to be complicated by the existence of
endemic non-venereal syphilis (" njovera').31 32 Since yaws is said not
to be present in the adjacent Bechuanaland and Union of South Africa, it
may well be absent from this part of Southern Rhodesia. Endemic syphilis
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is present in the former and in Swaziland 24 and may perhaps be present in
the latter.

Spanish Guinea

In the islands included in these territories yaws is probably not endemic.
The most important island is Fernando Po. In Rio Muni, on the mainland,
the temperature and humidity do not vary much throughout the year.
" It does not appear that the degree of endemicity has any relation to the
climate, which is the same in the island territories, where yaws is rarely
observed." The population is largely settled along the main lines of com-
munication and the general population density is 9 per km2 (23 per square
mile).

Tanganyika

At present yaws is most frequent in the western areas along Lake
Tanganyika and in the Southern Province.

Uganda

No part of Uganda is free from yaws. Europeans, Asians, Africans in
Government employment under medical supervision, and upper-class
Africans whose families do not associate with infectious patients do not
contract yaws. The incidence of yaws is highest in the north-western and
south-western parts of the territory. The geographical factors influencing
the incidence in Uganda are obscure. High incidence has been found in
areas at 2,000 feet (600 m) above sea-level (East Madi) and at 6,000 feet
(1,800 m) (Kigezi) with mean annual temperatures ranging from 780F
(25.60C) to 610F (16.1C). An analysis of meteorological data showed no
correlation between yaws and annual rainfall, days of rain, mean tempera-
ture, relative humidity, cloud, or thunderstorms. The physical and geological
status of districts with the highest yaws incidence ranged from drying
alluvial swamp on a tilted peneplain (Lango) to hilly country on both
sedimentary and volcanic rocks (Kigezi). In Kigezi the population density
is 200 per square mile (77 per km2), the highest in the country, while in
Lango it is 57 per square mile (22 per kM2), which is below the average.

Seasonal Incidence

In most countries no data on seasonal incidence were available. In
eastern Sierra Leone, Hardingl5 observed that the incidence of secondary
skin lesions and plantar lesions was higher in the wet season than in the
dry season and gave the following table (see table I).
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TABLE I. PERCENTAGE SEASONAL INCIDENCE * OF CERTAIN YAWS LESIONS -
SIERRA LEONE

Wet season Dry season Wet season

Type of lesion
October- December- February- April- June- August-
November January March May July September

Infectious lesions 4.4 2.1 1.2 3.3 2.4 4.6

Active non-infec-
tious plantar le-
sions ** 16.4 11.9 6.9 7.8 8.4 11.6

* Based upon monthly examinations of an untreated community of 1,400 persons for one year
** Marked lesions with pain

He stressed the importance of recognizing this marked seasonal incidence
in assessing the findings of surveys in relation to anti-yaws campaigns.
In the area in which he was working, the period of heavy rainfall was
from June to October, but storms commenced in March and continued
into November. The average annual rainfall is 90-95 inches (2,300-
2,400 mm). The mean annual temperature was 75°F (23.90C) and the mean
annual relative humidity was 83 %. Other observations of Harding showed
that most of the secondary lesions seen in the wet season were relapses
of earlier infections, since there were neither enough children born each
year nor enough primary lesions to allow otherwise. In British West
Africa, Findlay8 says that primary and secondary yaws are more frequent
in the rainy season than at any other time. Simpson 80 in the southern
British Cameroons recorded an increased yaws-incidence in the wet season.
This he attributed to confinement in houses. The annual rainfall was
100 inches (2,500 mm).

Angola. It is thought that in Angola the incidence of yaws is highest
in the hot rainy season of October to March.

Belgian Congo. In Mayumbe, Belgian Congo, although there are
definite hot wet seasons (November to May) and cool dry seasons (June
to October), there is no seasonal incidence of yaws.

Mozambique. In Mozambique the incidence is highest during the warm
rainy season from October to March.

Numerical Incidence

This may best be dealt with by arranging countries from east to west
across the continent in belts of 100 latitude starting in the north at about
200N. and proceeding south to 200S. (see table II).

136



EXTENT AND NATURE OF YAWS PROBLEM: AFRICA 137

TABLE 11. YAWS IN RELATION TO POPULATION AND GENERAL MORBIDITY
IN A NUMBER OF AFRICAN COUNTRIES AND TERRITORIES*

Number of cases Proportion
CountryorDate of Pouaingnrl of yaws

Counttry or observa- Populations) yw genralit to general
triobnseiva (tm'usands)(thousands) obd oridty

Latitude 200N. - 100N.
Mauritania 1948 0.76 0.1 104 0.12
Senegal 1948 1.89 3.2 2,002 0.15
Gambia 1949 0.25 4.9 83 6.0
Portuguese Guinea b 1940 0.32 - - 4.5 b
French Guinea 1948 2.15 32.9 635 5.2
French Sudan 1948 3.0 7.6 876 0.8
Niger 1948 1.85 0.2 201 0.1
Haute-Volta 1948 3.24 17.6 500 3.4
Chad 1948 1.43 4.2 264 1.5

Totals - 14.9 70.7 4,665 1.5

Latitude 1OON. - 00
Sierre Leone 1949 1.85 7.4 248 2.9
Liberia b - about2 - - -

Ivory Coast 1948 2.1 107.3 1,270 8.4
Gold Coast 1948 4.5 143.8 796 18.3
Togo (French Admi-

nistration) 1948 0.76 74.5 804 9.3
Dahomey (French
Administration) 1948 1.4 20.8 463 4.4

Nigeria b 1950 19.0 30.0 ? 1,522 1.9 ?
French Congo 1948 0.74 25.2 505 5.0
Spanish Guinea (Rio
Muni) 1950 0.2 7.4 47 15.0

Cameroons (French
Administration) 1948 2.34 146.7 1,343 11.0

Gabon 1948 0.41 32.9 339 9.7
Ubangi-Shari 1948 0.83 33.7 496 6.6
Anglo-Egyptian
Sudan (3 southern
provinces only) 1950 2.1 31.7 707 4.5

Uganda 1950 4.8 24.5 997 2.5
Somalia b 1947 1.75 about 0.5 - -

Totals - 44.8 686.4 9,537 7.2

Latitude 00 - 1OOS.
Belgian Congo 1950 10.9 244.5 2,315 10.8
Ruanda-Urundi 1950 - 124.2 - -

Kenya (Africans only) 1949 5.4 10.5 1,059 1.0
Tanganyika 1949 7.0 61.8 1,064 5.8
Zanzibar 1950 0.3 5.4 85 6.3

Totals - 23.6 446.4 4,523 7.1 c

Latitude IOOS. - 200S.
Angola 1950 4.1 7.4 225 3.3
Cabinda 1950 0.05 1.1 10 11.0
Northern Rhodesia 1950 1.8 0.1 151 0.06
Southern Rhodesia 1949 2.0 0.4 422 0.01
Nyasaland 1950 2.4 2.8 410 0.68
Mozambique 1950 5.7 62.8 981 6.6
Madagascar 1948 4.0 31.8 3,278 0.97
Comoro Islands 1948 0.2 15.2 160 8.5

Totals - 20.3 121.6 5,637 2.1

Grandtotals200N.-200S. - 103.6 1,325.1 24,362 449 c

* The figures in this table are based upon hospital admissions and outpatient or dispensary
attendances. Except where otherwise specified, they are drawn from annual medical reports of
the countries concerned.They represent cases treated and cannot, in many instances, be regarded
as giving more than an indication of the incidence.

a Figures for French possessions were supplied by M6decin-General Inspecteur Jeansotte,
Directeur du Service de Sante de la France dOutre- mer.

b Simmons et al. 29

c The figure of 124,200 cases of yaws for Ruanda-Urundi has been disregarded in the calcula-
tion of these percentages.
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From table II it will be seen that, if any value can be placed on the
figures, there seem to be two areas, 100 north and 100 south of the equator,
which have populations of 44.8 million and 23.6 million respectively,
and a total number of cases treated for all causes of 9.5 million and 4.5 mil-
lion respectively, of which 7.2% and 7.1 % were diagnosed as yaws. The
northern limit of yaws is about 200N. and the southern about 200S., and
in the areas between these and lOON. and lOOS. the yaws incidence is only
1.5% and 2.1 % respectively. In the whole of the area, between 200N. and
200S., the total population is about 103 million, and, of the 24 million
cases of sickness reported, over one million were diagnosed as yaws, which
is about 5 % of the total sick or about 1 % of the total population. That is
the best, though not very accurate, estimate that can be made of the
incidence of yaws in Africa in recent years.

in most territories from which data were available, numerical incidence
varied widely. In the Belgian Congo, the incidence in endemic areas
ranges from 7% to 22% of the whole population, but in other areas it is
less than 1 %. Yaws is prevalent among the pygmies. In the Gold Coast,
the incidence of yaws among persons examined ranged from 1.7% in the
Banda-Sampa area (1950) to 30.9% of 36,271 persons in Dagomba (1948),
but the whole of the territory has not yet been surveyed. In a small village,
Kwansakrom, 60 miles north ofAccra, the sera from 57% of the 255 inhabi-
tants were Kahn-positive.6 Since no syphilis was observed, it was thought
that these results were due to yaws. Of those 255, 195 (76 %) had a history
and 98 (38 %) had clinical signs of yaws. In Spanish Guinea, the incidence
of yaws in the total populations of nine districts ranged from 3% to 12.8 %,
and in all patients from 7.5 % to 28.9%. In Liberia, Simmons et al.29
state that the incidence in the coastal plains ranges from 3% to 12% and
in the mountainous areas from 70% to 80 %. At Ganta, among a somewhat
selected dispensary attendance of 6,291, Harley 16 diagnosed 89% as suffer-
ing from yaws.

In the south-east of Sierra Leone, where an anti-yaws campaign has
been active for 10 years, the incidence of infectious and non-infectious
yaws is 0.5 % and 3 % respectively. In the north, the corresponding figures
are 20% and 30%.

In Uganda, the incidence among outpatients varied from 2% to 3.8%
in parts of Buganda Province, from 1.5% to 8.7% in parts of Eastern
Province, and from 10% to 17.5% in areas of Northern and Western Pro-
vinces. In a yaws survey in Lango in 1949-50, the following incidences
were found: primary lesions, 0.01 %; secondary lesions, 0.9 %; and total
infected persons, 12%. In the West Nile (Northern Province), it was
found during trypanosomiasis surveys that 0.2% of persons had infectious
yaws lesions. Sera collected in 1939 from 100 consecutive male Lango
prisoners, between the ages of 18 and 35 years, gave the following Kahn
reactions: "I
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Reaction Number

4+ 46
3+ 21
2+ 14
1+ 2

7
negative 10

Ninety-four of these persons gave a history of having had yaws in the
past. The 6 who denied having had yaws were under 25 years of age;
the sera from 2 of these were Kahn 4+, from two others Kahn 3+, and
from the remainder negative.

The " inverse " relationship between yaws and syphilis (20.9% and
1.1 % respectively) in Lira (Lango) in Northern Province and between syphilis
and yaws (17.5% and 1.6% respectively) in Masaka in Buganda Province
has been discussed elsewhere.11 These findings were based upon out-
patient attendances. At Lira the patients with syphilis did not belong to
the local tribe (Lango) and the yaws patients at Masaka were immigrants
from Ruandi-Urundi. Davies 7 has suggested that there may have been
confusion of syphilis and yaws at the beginning of this century when the
" outbreak of syphilis " was recognized in Buganda.22 He says that recently
endemic yaws has been recognized in Buganda, where at one time syphilis
was thought to occur to the exclusion of yaws.

In Tanganyika in 1950, 52,400 patients were treated. Since records
have been kept (1921), the greatest number of yaws patients treated in one
year was 137,000 in 1930.

In Angola, the incidence of yaws in the total population in 1950 was
0.17%.

It is of interest that, in 1948, in the French Cameroons, out of 146,757
cases of yaws, 6 were Europeans; and in Madagascar, out of 31,840 cases
of yaws, 7 were Europeans. Van Nitsen 25 records 5 cases of yaws among
Europeans in the Belgian Congo, and two further cases were reported in
1949. The occurrence of yaws in Europeans in Witwatersrand Mines at
Johannesburg will be dealt with later (see page 159).

Incidence by Age and by Sex

Anglo-Egyptian Sudan

Most cases are seen in children, aged 5-15 years, but secondary lesions
are seen in adults. Females are more often infected than males.

Angola

Yaws is most frequent in children and adolescents and is slightly more
frequent in females than males.
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Belgian Congo

In Mayumbe, out of 1,500 patients treated for yaws in all stages,
72% were children, 17% were women, and 11% were men; there was no
difference in the sex incidence in children or in tertiary lesions in adults,
but secondary lesions in adults were most frequent in women because of
their contacts with children. In Mayumbe, primary lesions are most
frequent between the ages of 6 months and 10 years, typical secondary
lesions between 6 months and 15 years, and plantar and palmar lesions
after 6 years of age (although more frequent in adults); tertiary lesions are
most frequent in adolescents and adults. Van Nitsen 25 says yaws is most
frequent in children and adolescents.

British West Africa

Findlay 8 states that primary yaws is rare in patients under 18 months
of age and that most infections occur between the ages of 2 and 5 years,
declining gradually as puberty is approached. Among women in the early
twenties there is a rise in incidence due to infections from their own children.

French Guinea

Children from 2 to 5 years of age are most frequently affected.

Gambia

The sex distribution is approximately equal.

Gold Coast

Secondary yaws is often seen in adults. The distribution among males
and females is according to a ratio 1: 1.03 or less, but Colbourne et al.6
found more males than females infected; they thought this was because
the women and girls wore more clothes.

Kenya

Primary and secondary lesions are seen in children, and tertiary and
plantar lesions in adults, The sex distribution is equal.

Liberia

Anigstein 1 found among 9,493 adults, 2,553 (26 %) with " tertiary
symptoms " and thought the true incidence would be " undoubtedly much
higher
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Mozambique

Primary lesions are more frequent in children and in women. Secondary
and tertiary lesions are observed in adults as well as in children and adoles-
cents. Serological reactions are positive in about 30°% of adults. Yaws
incidence in boys and girls is equal. Yaws was observed more in women
than in men, but more women than men were examined.

Nigeria

Primary lesions occur in infants and children, typical secondary lesions
in children and adolescents, and palmar and plantar lesions in older adoles-
cents and in adults. There are, however, wide variations in these age inci-
dences. Sex incidence is equal.

Nyasaland

No details are available. Women and children were more frequently
infected than men.

Portuguese Guinea

Children comprise two-thirds of the total cases of yaws. Secondary
lesions are most frequent, and tertiary lesions are most often seen in adoles-
cents. The sexes are equally affected.

Sierra Leone

Harding,'5 working in the eastern districts of the territory, stresses the
frequency of the non-infectious plantar yaws, which in some areas comprised
80% to 90% of the total yaws cases and was never below 40 %. He regards
these as late secondary lesions, but in his table their high incidence in the
age-group 20-39 years might suggest that some of these lesions are tertiary.
Table IIL is taken from Harding,'5 who says of it

" This Table reveals two features of interest. Firstly, primary and secondary framboesio-
mata occur chiefly in the age period 0 to 9; granulomatous plantar yaws, however, is
about equally common in the age groups 5 to 9 and 10 to 19; while the highest incidence
of non-infectious yaws occurs in the later age group 20 to 39. This suggests a natural
evolution of yaws lesions: first the primary infection soon followed by a secondary
eruption during the first decade; this is succeeded by infectious plantar yaws which
persists into the second decade though in this decade framboesiomata tend to die out;
next follows non-infectious plantar yaws which reaches its highest incidence in the third
and fourth decades; after the fourth decade yaws lesions tend gradually to disappear.
In other words, yaws is a disease of slow evolution in this country, and broadly speaking
runs through its various overlapping primary and secondary stages over a period of
40 years or so.

10
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" Secondly, infectious yaws is relatively uncommon after the age of 30. The data
from which the Table [table III] was compiled showed that 96.9 per cent of the infectious
lesions occurred in people aged under 30, and 99.4 per cent in people under 40 years."

TABLE IlIl. INCIDENCE * OF VARIOUS TYPES OF PRIMARY AND SECONDARY
YAWS LESIONS IN GBANE CHIEFDOM, SIERRA LEONE

Type of infection

Primary yaws

Secondary framboesiomata

Granulomatous plantar
lesions

Infectious lesions
(all types)

Non-infectious plantar
lesions

Yaws lesions (all types)

O-'

1.1

4.1

0.~

Percentage incidence by age-groups (years) Incidence
at

4 5-9 10-19 20-29 30-39 40-49 50-59 60 and (% )
over (0

16 2.8 0.56 0.19 0.0 0.0 0.0 0.0 0.68

6 3.6 1.25 0.31 0.44 0.0 0.0 0.0 1.6

3.8 3.03 0.86 0.3 0.2 0.0 0.0 1.3

in.n

0.9 2.8

7.6 13.0

4.84 1.36 0.74

8.5 11.1 11.2

13.3 12.5 11.9

0.18

7.8

8.0

0.0 0.0 3.58

5.9 1.4 7.1

5.9 1.4 10.7

* Expressed as percentages of people affected in each age-group of a population of 4,500
examined during the wet season

From inquiry of 400 people with a history of yaws, Harding 15 found
that 35.5 % had been infected by about 5 years of age, and 89.1 % by the
age of 15; thus only 10.9% had become infected after 15 years of age, and
most of those were women infected by their children. He found no certain
cases of reinfection.

Southern Rhodesia

Only a few secondary lesions are seen in adults.

Spanish Guinea

Most infections occur between the ages of 7 and 11 years, and the most
frequent lesions are the primary and the secondary; the latter are rare in
adults. The sexes are about equally infected.

Uganda

During the yaws survey in Lango in 1949, the figures shown in table IV
were obtained.

l-
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TABLE IV. AGE-INCIDENCE OF YAWS PER 1,000 OF TOTAL POPULATION -
LANGO SURVEY, 1949

Percentage incidence by age-groups (years)
Stage of yaws

0-5 6-14 15-20 20 and over

Primary 0.3 0.1 0.03 0.02

Secondary 5.2 7.6 5.4 2.0

Tertiary 0.3 1.6 4.8 6.7

Total 5.8 9.3 10.2 8.7

Palmar and plantar lesions accounted for 70% of adult cases. Palmar
lesions were more frequent in women, but plantar lesions were equally
frequent in men and women.

Yaws incidence among outpatients was higher in females than in males
for the period 1940-9, whereas the reverse was found for Lira (Lango) for
the period 1928-36.11 However, many other factors besides illness may
determine whether peasant patients present themselves for treatment.

It has been reported earlier 10 that in 152 patients in the secondary stage
the primary lesion had occurred in 69% by an estimated age of 5 years or
less, in 86% by 10 years, and in only 10% after the age of 15 years. Scars
of the primary lesions were seen in 40% of these patients. Of 119 tertiary
cases, 20% were 10 years of age or less, and 60% were over 15 years of age.

GENERAL CLINICAL PICTURE

In all countries the clinical features of the disease were said to conform
to those usually accepted. In most countries it was thought that other
conditions did not influence the course of the disease. There were either
no records or no evidence of the occurrence of cardiac, ocular, or central-
nervous-system lesions, or of congenital acquisition.

Anglo-Egyptian Sudan

Primary lesions are very infrequent, but tertiary lesions are frequent.
Palmar and plantar lesions occur in the secondary stage. Goundou and
gangosa are infrequent.

Angola

The general clinical picture is that of standard descriptions. Goundou
and gangosa are infrequent, perhaps because most patients undergo full
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treatment; these lesions are a relic of the past. Malnutrition, debilitating
conditions, and bacterial and parasitic infections create a predisposition to
yaws. It is said that the occurrence of congenital yaws is possible but has
not been observed. However, it is stated that yaws is known to be one of the
most common factors in miscarriage between the second and seventh
months of pregnancy. The Africans are aware of the advantages of prophy-
lactic treatment with bismuth salts during the first months of pregnancy.

Belgian Congo

In Mayumbe, the most frequent sites of primary lesions are the soles ofthe
feet, the ankles, knees, thighs, and genitals. Granulomatous palmar and
plantar lesions are frequent. Palmar and plantar lesions, considered to be
tertiary, are frequent in adults and are nearly always the only lesions present.
Less than 10 % oflesions are tertiary. Goundou is not seen but gangosa occurs.
In babies and children painful polydactylitis, and in older children bone
and joint pains, may precede the secondary eruption. Where yaws trans-
mission is ceasing, only plantar and tertiary lesions are seen. Van Nitsen 25
says the evolution of yaws is capricious, and it is sometimes difficult to
maintain its division into three stages. Of 21 primary lesions, 8 occurred
on the lower limbs, 4 on the genitals, and 3 on the face. In 1919, he was the
first to recognize tertiary yaws lesions in the Belgian Congo; such lesions
consist of ulcers and plantar and bone lesions. In 1930-1, out of 1,447 cases
of yaws in the south-west part of the Congo, 8% were in the primary stage,
75% in the secondary, and 17% in the tertiary. Plantar lesions are more
frequent than palmar lesions; both may occur in the secondary or tertiary
stages. Of 53 patients with plantar lesions, 33 had had secondary yaws
20-23 months before and in another tertiary lesions were also present.
Van Nitsen states that it is often difficult to differentiate secondary from
tertiary plantar lesions; in both there may be hyperkeratosis and fissuring.
Gangosa is more frequent than goundou.

British West Africa

Findlay 8 says it is difficult to differentiate late secondary from early
tertiary bone lesions. Gummatous osteitis and periostitis develop more
rapidly and acutely than in British East Africa, with severe pain and
sometimes fever. Trauma may precipitate yaws periostitis. Ulceration of
bone lesions occurs. Crab yaws with hyperkeratosis is most frequent in the
rains and may follow trauma. The soles are more frequently involved
than the palms. In Burma, during the second World War, when some
West African troops did some heavy walking without boots " a veritable
epidemic of yaws feet occurred ". Ganglia were frequent among African
soldiers. Yaws was the most frequent cause of rejection of recruits and the
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major cause that led to the invaliding of Africans from the army. Gangosa
occurs in savanna and in forest regions.

French Cameroons

Hallenberger I' has published a well-illustrated clinical description of
yaws as he observed it nearly 40 years ago.

French West Africa

Bone lesions and palmar and plantar lesions occur mostly in adults.
It was in the Ivory Coast that Botreau-Roussel 4 studied goundou.

Gambia

Dr. D. A. Smith of the Department of Human Nutrition, London
School of Hygiene and Tropical Medicine, says (personal communication,
1952) that in the Central and Western Districts of the Gambia, where he
has worked for some time, he and his colleagues have noticed that although
secondary and tertiary yaws lesions are numerous, primary lesions are
extremely infrequent. It is possible that this disease was endemic syphilis
rather than yaws.

Gold Coast

Findlay 8 says that out of 100 consecutive primary lesions, 57 occurred
on the buttocks, perineum, or thighs, 16 on the face, 11 on the ankle or
knee, and most of the remainder on the upper limbs. He suggests that the
primary lesions generally occur in parts of the body that are in contact with
the ground when the patient is sitting. Tertiary lesions are frequent. Palmar
and plantar lesions occur. Goundou and gangosa occur infrequently as a
rule, but on the border of the Ivory Coast the former is frequent. Findlay 8
says that in the forest region of the Gold Coast, and in the Ivory Coast,
goundou occurs in 1% of the population.

He also reports that in the village of Takpo, near Wa, at the end of the
dry season in May 1945, 3.8 % of 233 children under the age of puberty
showed clinical evidence of nutritional deficiency, while 14.8% of 47
children of the same age-group with primary or secondary yaws showed
marked signs of deficiency.

Kenya

The most frequent site of primary lesions is the face. Tertiary lesions
are very frequent in untreated cases. Plantar lesions are frequent, but palmar
lesions are not often seen. Goundou and gangosa occur infrequently.
Malnutrition, malaria, etc., aggravate the symptoms of yaws.
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Liberia

Harley 16 says that, in the hill country of the interior, latent disease is
very prevalent and that yaws is somewhat more severe in the late stages and
more varied in its manifestations than elsewhere. From a statistical study
of 5,597 cases of yaws attending the Ganta Dispensary, he regarded the
following as the seven cardinal symptoms of yaws of value in clinical
diagnosis:

(1) enlarged epitrochlear glands;
(2) rheumatic pains;
(3) granulomata and ulcers;
(4) periostitis and gross bone-changes;
(5) planto-palmar dermatitis, including crab yaws;
(6) nail changes;
(7) joint lesions.

He observed a tendency for symptoms to be grouped into clinical types as
follows:

1. Secondary granulomata with epitrochlear glandular enlargement,
usually in children: 1.6% of yaws cases.

2. Latent yaws with epitrochlear glandular enlargement and rheumatic
pains: 10.6 %.

3. Chronic, partly latent, infection, with planto-palmar dermatitis
associated with epitrochlear glandular enlargement and nail changes,
sometimes with rheumatic pain: 15%.

4. Severe general infection, with bone and joint lesions, epitrochlear
glandular enlargement and rheumatic pain, the last being the outstanding
symptom: 24.4 %.

5. General severe infection in which ulceration is the outstanding
symptom, with epitrochlear glandular enlargement and sometimes with
bone or joint lesions; pain is not frequent: 17.6%.

6. Infrequent types such as gangosa and goundou.
The nail changes and joint lesions are not described.

Mozambique

Primary lesions occur most frequently on the face, buttocks, thighs,
trunk, and legs, but primary and secondary lesions are frequently seen
on the genitalia. Palmar and plantar lesions are frequent but tertiary lesions
are less so. Gangosa is more frequent than goundou. The characteristics
of the disease are so constant in the territory that it is invariably noticed
by the population, who can say with certainty whether or not there
are yaws patients in the district. Malnutrition, malaria, ankylostomiasis,
and other infections may influence the progress of the disease; it has been
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observed that concurrent treatment of these conditions accelerates the cure
of yaws. Ocular lesions are frequent in yaws. No cardiac or central-
nervous-system lesions have been reported nor have cases of congenital
yaws, but " we are ourselves quite sure that Treponema pertenue must
behave in the same way as T. pallidum ".

Nigeria

Primary lesions are found on the face, trunk, arms, and legs, in that
order of frequency. Tertiary lesions have decreased in frequency in the
past 20 years. Palmar and plantar lesions are frequent in both the secondary
and tertiary stages but far more frequent in the latter.

Findlay 8 says that in Ogoja and Okigwi, in southern Nigeria, 75% of
recruits for the army were rejected, chiefly because of yaws; these included
plantar lesions and chronic bone-lesions, ulcers, and tissue-paper scars
on the legs. Goundou and gangosa are now most infrequent. Jelliffe 19
has described one form of late tertiary palmar lesions as " ghoul hand ".
Jelliffe & Humphreys 20 call attention to changes on the soles of African
soldiers which they think are due not to yaws but probably to injury.

Simpson 30 reported mucous-membrane lesions on the palate, uvula,
and tonsil in 3.2% of 720 cases, with frequent resultant scarring. He
regards the following as tertiary lesions : ulceration often ending in con-
tractures, rhagades, and microstomia; dry fissured and desquamating
plantar and palmar lesions (granulomatous lesions of the soles were not
seen); osteitis; and periostitis, although his illustrations include bone
lesions of the secondary stage. Sabre-tibia was not seen. Gangosa was
more frequent than goundou. Ganglia occurred.

Nyasaland

The most frequent site of primary lesions is the face. Tertiary lesions
are " most commonly seen ". Palmar and plantar lesions are seen in the
tertiary stage, but goundou and gangosa are not frequent. Crab yaws
is frequent. Juxta-articular nodules and sabre-tibia occur. Dupuytren-
like contractions of the hand are often seen.

Portuguese Guinea

The most frequent sites of the primary lesions are the upper limb,
lower limb, and face, in that order; but they may also occur on the head,
trunk, margin of the anus, neck, heart, abdomen, and scrotum. Tertiary
lesions are less frequent than secondary lesions and probably constitute
6 %-7 % of all cases. Secondary lesions are very frequent. Tertiary lesions
comprise osteitis, bony deformities such as sabre-tibia and spina ventosa,
gangosa, plantar keratosis, and chronic ulcers. Palmar and plantar lesions
are not very frequent. Gangosa is more frequent than goundou.
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Sierra Leone

Tertiary lesions are not frequent and, in general, the clinical features
conform to those usually accepted. Harding '5 reports that 87% of
400 people with a history of yaws stated that the primary lesion occurred
on the leg at, or below, the knee, and that this was confirmed in most cases
by the finding of the scar of the primary lesion.

Southern Rhodesia

Primary lesions often occur on the face and neck. Tertiary lesions are
occasionally seen in older people. Palmar and plantar lesions are not
frequently reported, but it is suggested locally that they may not be
recognized as such. Goundou and gangosa are infrequent.

Spanish Guinea

The most frequent sites of the primary lesions are the face, thighs, and
buttocks. Tertiary lesions are rare, the primary and secondary being the
most frequent; patients seek treatment early in the disease. Plantar lesions
are more frequent than palmar lesions especially in the secondary stage.
Goundou and gangosa are practically unknown. The only clinical feature
that may be especially noted is " rheumatism" (" el reumatismo ") which
attacks many patients after the disappearance of the lesions.

Uganda

Personal experience suggests that primary lesions are most frequent
on the leg. There is some difference of opinion in classifying lesions as late
secondary or tertiary. The results of tertiary lesions are frequently seen
in areas where infectious yaws is not frequent. After treatment in Lango,
northern Uganda, it seems that in the secondary stage typical secondary
lesions, often a relapse eruption, may appear in phalangeal flexures,
followed by a wet exfoliation which responds well to treatment. In the
tertiary stage, dry palmar and plantar desquamation with deep cracks,
resistant to treatment, may persist for years. However, a wide range of
secondary and tertiary palmar and plantar lesions have been reported in
Lango,10 including all those illustrated by Baermann 2 as having been
observed in Java. Gross goundou was not frequently seen, but minor
degrees of goundou were observed in 15% of 152 secondary cases with
bone lesions. Gangosa was not frequent, but many bone lesions were
observed.12 Ganglia of the wrist and hydrarthrosis were observed in both
the secondary and tertiary stages, and a number of less characteristic
secondary skin lesions occurred.10 Secondary lesions on the buccal
mucosa were also found in 6% of the same 152 secondary cases. The micro-
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scopical appearance of these lesions was identical with that of typical
secondary skin lesions.9

IMPORTANCE OF YAWS TO THE COMMUNITY

Anglo-Egyptian Sudan

Yaws is not an important disease in the country as a whole, although
where it occurs it is an important cause of suffering.

Angola

Yaws lesions are relatively painless and patients do not show great
suffering. Miscarriage is frequent and often causes sterility or death of
the mother. Trypanosomiasis, malaria, and intestinal parasites are all
more important than yaws.

Belgian Congo

In Mayumbe, yaws is a notable cause of suffering but causes little
economic loss as it occurs mostly in children. Other venereal diseases,
malaria, respiratory diseases, and phagedenic ulcer are more important
than yaws. Trypanosomiasis has practically disappeared from Mayumbe.
Van Nitsen 25 says, however, that yaws is one of the great scourges of the
African in the Belgian Congo, and in highly endemic areas is responsible
for more suffering and misery than all the other diseases put together.
Elsewhere, plantar lesions, and the deformities resulting from tertiary
lesions, often cause considerable incapacity. In 1938 more cases of yaws
were treated than of any other disease.

Comoro Islands

Phagedenic ulcer is the most frequent cause of morbidity, yaws is the
second, and malaria the third.

Gambia

Yaws is probably of relatively little importance as a cause of economic
loss. Malaria, trypanosomiasis, and leprosy are more important diseases.

Gold Coast

Probably, where yaws is prevalent, deformity and bodily suffering are
frequent. Where yaws incidence is high, economic loss from reduction in
man-power is noticed. Yaws is regarded as one of the most prevalent
and important diseases, but malaria may be more important.
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Dr. G. F. T. Saunders regards the suffering from yaws as very great
and includes rheumatic pains in children, and chronic " rheumatism ",
ulcers, and deformities in adults. He regards yaws as a constant drain
on the economic resources of a community. In one area, after mass treat-
ment, there was a reduction in tertiary yaws, and it was said that the chief
had less difficulty in getting work done at periods of intensive farm-work;
the population attributed this to the effects of the anti-yaws campaign.

Kenya

Yaws is regarded as a great cause of suffering and of economic loss.
Tropical ulcer, malnutrition, tuberculosis, and pneumonia are, however,
some of the diseases of greater economic importance than yaws.

Mozambique

" Yaws is considered as a venereal disease and consequently shameful
and the patient is obliged, voluntarily, to shun his family and neigh-
bours and to hide himself in the bush instead of seeking treatment in the
Health Service Clinics." Hence, gangosa, serious mutilations, and advanced
bone-lesions are frequent and cause incapacity. " Out in the bush we
found legions of unfortunate people, dragging out their miserable existence,
incapable of any social contribution, a complete economic loss, who could
have been saved for the most part with a little more propaganda and
assistance."

Leprosy (5 %), bilharziasis (80 %-90 %), intestinal infections (especially
ankylostomiasis), tuberculosis, malaria, and trypanosomiasis, are all more
important than yaws.

Nigeria

Yaws was a great cause of suffering and interfered with work, but it
is much less important now. Malaria is the most important disease in the
country; many others, especially meningococcal meningitis and variola,
in epidemics, are much more important than yaws. Helminthiasis is ubi-
quitous and causes much sickness. In the northern areas, dracontiasis is
very important.

Simpson30 reports that 14.3% of persons over 20 years of age com-
plained of rheumatic-like pains which he attributed to yaws. He states
that the local Africans believe that an extensive secondary eruption is not
followed by later yaws lesions.

Northern Rhodesia

Yaws is not an important disease except in the Zambesi Valley.
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Nyasaland

Bilharziasis, malaria, and venereal diseases are more important than
yaws.

Portuguese Guinea

Yaws is not, in general, a cause of suffering except when extensive
secondary lesions or deformities are present. It is not considered an impor-
tant cause of economic loss, since children are the chief sufferers. Malaria,
trypanosomiasis, respiratory infections (especially tuberculosis), and helmin-
thiasis (especially ankylostomiasis, filariasis, and bilharziasis) are more
important than yaws.

Sierra Leone

Plantar lesions are frequent and, if severe, cause suffering and interfere
with work. Elephantiasis and leprosy are less frequent but cause greater
incapacity. Gonorrhoea causes considerable suffering.

Southern Rhodesia

Yaws is not a very important or disabling disease. Malaria, bilharziasis,
and tuberculosis are more important.

Spanish Guinea

Yaws is not a great cause either of suffering or ofeconomic loss, since it
mainly affects children. Trypanosomiasis, leprosy, malaria, and anky-
lostomiasis are more important than yaws.

Tanganyika

In endemic areas, the bony deformities and crippled feet and hands
make yaws a serious disease, lower the general efficiency of labour, and
may be a primary contributory cause of the alleged shortage of the manual
labour required for food production.

Uganda

Bone pain, ulceration, and deformities are important causes of suffer-
ing. Yaws causes a significant loss of agricultural labour. In the Lango
survey (1949), it was found that about a third of the yaws patients had
tertiary lesions, and these presumably interfered with their activity. The
anti-yaws campaign in Lango in 1949-50 cost the African local govern-
ment about 8% of its revenue, and attendance for treatment resulted in
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the loss of perhaps 6 working days for a tenth of the population. In the
country as a whole, yaws is less important than the following two groups:
(1) diseases of the skin, cellular tissue, bones, and organs of locomotion;
(2) injuries resulting from violence. In Lango, coughs, colds, and trauma
were the only causes of outpatient attendance more frequent than yaws.'

STATUS OF COMMUNITIES IN WHICH YAWS IS ENDEMIC

Anglo-Egyptian Sudan

Yaws occurs in the southern part in Nilotic peoples of poor social
development, economic condition, and hygienic status. Their main occupa-
tion is pastoral. The areas are usually very isolated, but medical facilities
and schools are rapidly increasing.

Angola

Yaws is more frequent where the hygienic status is low.

Belgian Congo

In Mayumbe, social and economic conditions are good and the chief
activities are agricultural. Caloric intake is adequate, but that of protein
is deficient. Housing and hygiene are poor and children are ill-clad. Treat-
ment is available every 25 km at rural dispensaries. There are schools
in many villages and in all missions. In the Belgian Congo, it is widely
thought that indigenous beliefs and practices have little influence on the
incidence of yaws but that poor hygienic standards affect it considerably.
Improved standards of living are associated with a decrease in yaws.
Van Nitsen 25 says that yaws in this country is a disease associated with
poor living-conditions.

Gambia

Yaws occurs in peasant farming communities consisting of small villages.
Overcrowding is frequent, sanitation is primitive, and hygiene poor. Cash
incomes are low, and nutrition is at subsistence level. No yaws areas are
particularly isolated and treatment is available at clinics within 5 to 10 miles
(8-16 km) of all villages. Schools do not exist in all districts but the number
is increasing.

Gold Coast

No study has been made of this aspect, but at Kpandu in British Togo-
land-a wealthy cocoa-growing area with many schools, reasonably good
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hospital and dispensary facilities, and good communications-there was
a yaws incidence in 1949 of 20.6%, while at Dagomba in the north-east-
an underdeveloped area with a lower standard of living, fewer medical
facilities, few schools, and poor communications-there was a yaws inci-
dence of 30.9% in 1948. Dr. G. F. T. Saunders says that yaws occurs in
the forest kingdom of Ashanti and the Sudanic kingdoms of the Northern
Territories, all of which are highly organized. It was, however, also pre-
valent in the Lawra district (north-west) where development had been
slow. In 1928 it was believed in Lawra that the disease had been introduced
fairly recently from Kumasi in the Ashanti kingdom. The 1950 survey
of Lawra disclosed an incidence of yaws of only 1.7% of 72,070 persons
examined. In Ashanti, which is wealthy and where yaws is endemic, the
houses and people are clean, but there is much refuse in the vicinity. In
the Northern Territories, villages are usually rather dirty. The main occupa-
tions in yaws areas are agricultural.

Kenya
In yaws areas, the social development is primitive, economic con-

ditions and hygienic status are low, and the occupation is agriculture.
Endemic areas are not isolated, and treatment facilities are accessible
except in the Tana River district. Schools exist in all areas.

Mozambique
Yaws is most prevalent among people who are socially and economically

underdeveloped and are remote from more developed centres. In these
areas hygiene is poor and schools are few. In addition to the many health
offices (delegacias de sauide) throughout the territory, innumerable "health
service posts ", both fixed and mobile, are being started. These posts
are staffed by personnel from the regions they serve, who have been trained
in central hospitals. The mobile units visit communities on days when
the tribal authorities have assembled all yaws patients.

Nigeria
Yaws communities are usually still in the close family-group stage of

development. Their economic condition is variable but usually poor,
their hygienic status is invariably low, and their occupation is agricultural.
The present yaws areas are usually rather isolated. However, there are
now few areas where treatment is not available within a range of 20 miles
(32 km). The presence of schools is directly related to the economic
condition of the community. In Wum, in the Bamenda District of the
British Cameroons, Simpson 30 found that 23 out of 36 primary lesions
occurred on the buttocks, genitalia, or perineum. This he attributed to
the practice of the children to sit naked, huddled round fires in the huts.
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Portuguese Guinea

Yaws is endemic in areas of poor social development, economic con-
ditions, and hygienic status. Agriculture, especially rice-growing, is the
chief occupation. Yaws areas are 30-60 km (18-37 miles) from " civilized "
centres. Treatment is readily accessible throughout the territory, and in
some rural areas rudimentary schools already exist.

Sierra Leone

Yaws is more frequent in less-advanced village communities, who
practise polygamy and live mainly in single-roomed mud huts. These
people are largely self-supporting but poor. Their main activities are rice-
growing and palm-fruit collecting. A few areas of high yaws-incidence
may be as much as 30 miles (48 km) from a road but most are within 10 miles
(16 km). The standard of hygiene in rural areas is very poor. Only a
small proportion of the population lives within 8 miles (13 km) of a per-
manent treatment-centre. Schools are not frequent in yaws areas. Harding 15
reported a higher yaws-incidence in primitive tribes with poorly developed
social and hygienic status.

Southern Rhodesia

In the Zambesi Valley the social system is well organized but living
conditions and hygiene are below those of the rest of the country. Agri-
culture is the main occupation, but many males seek employment in mines.
The Zambesi area is isolated by 150 miles (240 km) of poor dry-weather
road from the nearest clinic at Gokwe. Medical attention is restricted
to a six weeks' patrol each August if a medical officer is available; there
was none in 1951. The most southern possible focus (Port Victoria) is
well provided with 3 hospitals, 20 clinics, and 8 missions; many schools
also exist there, while there are few, if any, in the Zambesi area.

Spanish Guinea

The most important activities are the timber industry and the cultiva-
tion of coffee and cocoa. Yaws areas are relatively isolated but com-
munications are fairly good. Although living conditions are crowded, the
people are clean and bathe daily. They are usually poorly clad. Treat-
ment facilities are relatively good, and there are schools in each district
capital and also in rural settlements.

Uganda
The population of areas where the yaws incidence is highest are, in

some respects, among the most underdeveloped in the country. They have
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been in contact with Europeans for a fairly short period, before which
they were relatively isolated and little influenced by the African kingdoms
of Bunyoro and Buganda. Their economic development lags behind that
of the rest of the country, partly because of the difficulty of transport to
the relatively inaccessible districts. Their occupations are almost entirely
agricultural, such as the production of cotton and oil seeds. All areas
provide labour for other districts in Uganda. The northern areas are
isolated by the Nile, Lake Albert, and the extensive swamps associated
with Lake Kioga. The mountainous character of Kigezi (in the south-
west) tends to restrict free intercourse. Differences in tribe, language,
and race exist between the northern and the southern yaws areas and
between these and areas where yaws is absent or of much lower incidence.
Hygiene in yaws areas is primitive in many ways, although the people
are personally clean; improvement is, however, taking place. Medical
facilities are readily available and few persons are more than 10 miles (16 km)
from medical assistance. Roads are good and district ambulances can reach
most places. Although there are government and mission schools scattered
throughout the country, they are less numerous in yaws areas.

THE USUAL MEANS OF TRANSMISSION

No systematic investigations had been carried out anywhere on trans-
mission or on the incubation period of yaws.

Anglo-Egyptian Sudan

Contact is the main cause of infection and is demonstrated in child-
to-mother infections. Flies probably play a part in transmission as the
endemic-yaws areas are cattle areas where flies are abundant.

Angola

Yaws is highly contagious; flies, direct contact, and sexual relations
are the most frequent means of transmission.

Belgian Congo

Transmission is by direct contact, usually child-to-child; the crowding
of naked children in huts at night is probably important.25 Van Nitsen
is satisfied that domestic flies are able to transmit the disease, and it is
possible that some biting insects may occasionally do so.
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British Cameroons

Simpson " states that species of Musca are abundant but it is not
known whether they assist in the transmission of yaws. The practice among
the Bamenda of sending children away from their parents to be brought
up by relatives has demonstrated that healthy children joining infected
ones have never developed yaws within less than 3 weeks.

Gambia

No special knowledge is available, but transmission by ffies, it is thought,
may well be an important factor.

Kenya

" Transmission is thought to be associated with flies and dirt."

Mozambique

Yaws is usually "transmitted by direct contagion in which sexual
contact also plays an important part ". Certain blood-sucking insects,
such as bugs and flies, may play a part.

Northern Rhodesia

Transmission is by direct contact.

Portuguese Guinea

It is generally accepted that transmission is by contact with infectious
patients. Flies do not appear to be important.

Sierra Leone

Harding 15 states that in the area where he worked there was no evidence
that insects played any part in transmission and flies were not usually
numerous. He significantly says:

" Yaws is in fact in Sierra Leone a house disease, and new cases commonly become
infected from other children in the same family or sleeping in the same hut, and all the
evidence points to direct contact as the mode of spread."

These huts were about 8 feet (2.5 m) in diameter and housed 4-5 persons. 14

Spanish Guinea

Transmission is by direct contact. The domestic fly can have but little
influence in transmission since it is infrequent throughout the country.
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Uganda

Direct skin contact is thought to be the usual means of transmission,
facilitated by scanty clothing, primitive housing, and close contact between
members of a family. Personal cleanliness is often limited by inadequate
water-supplies. Flies are often seen clustered on ulcers or at conjunctival
discharges, but no evidence is available concerning the transmission of
yaws by flies.

PRESENCE OF SYPHILIS IN YAWS COMMUNITIES

Anglo-Egyptian Sudan

Hewer,17 in a clinical study of 250 cases of yaws and syphilis among
negroid races in southern Sudan, found cutaneous manifestations so protean
that differentiation of the two diseases was impossible. Hewer 18 says
that he observed " a gradual gradation between the types encountered in
the south and those in the north, where the disease, especially round
Khartoum, was frankly venereal syphilis". In the north, neurological
signs were found. He noted no histological differences between yaws and
syphilitic lesions and thinks that clinical differences are due to differences
in race and not in causal organisms. Bloss, however, states that syphilis is
present in the yaws areas but that it affects different age-groups. Bloss a

says that yaws is more frequent among the pastoral Nilotic tribes, who
may be regarded as " blood and milk" eaters, than among the agrarian
Zande, who are vegetarians.

Belgian Congo

Syphilis occurs in Mayumbe but is less frequent than gonorrhoea.
Syphilis and yaws are not frequent in the same community. Yaws appears
to give some protection against syphilis. In 1950 in the Belgian Congo,
244,570 cases of yaws and 95,770 cases of syphilis were found. Van Nitsen 25
says that most doctors in this country feel that yaws and syphilis are two
diseases. He quotes some other workers in the Belgian Congo who have
reported a few yaws patients who have contracted syphilis. In areas where
yaws has long been endemic, syphilis has been introduced more recently.

Gambia

No reliable information is available, but there is a general impression
that syphilis is more frequent in the chief seaport, Bathurst, and yaws
in other communities.

11
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Gold Coast

No accurate information is available on the incidence of syphilis in
yaws areas, although syphilis is known to occur in other parts, particularly
along the coast. Dr. G. F. T. Saunders's experience suggests that syphilis
was practically absent in yaws areas.

Kenya

Syphilis and yaws are present in all areas. Bejel is thought to be widely
present in Northern Frontier District. Carman 5 has reported a case of
simultaneous yaws and primary syphilis in an African; the syphilitic mani-
festation occurred eight months after the primary yaws and during a
relapse of secondary-yaws skin lesions.

Mozambique

Syphilis is present throughout the territory; it is more prevalent in
some areas than in others. This is also observed in yaws. " There does not
appear to be any relationship between the two diseases."

Nigeria

Syphilis is comparatively frequent in the seaports and in the dry northern
areas; Findlay 8 says that, in the latter, yaws is " relatively uncommon ".
Simpson 30 in the British Cameroons thought that yaws and syphilis were
different diseases, and the local Africans had no doubt that they were.
Yaws had been present from time immemorial, but syphilis was a new
disease.

Portuguese Guinea

Syphilis occurs in Africans both in districts where yaws is endemic
and in those where it is absent. It is less frequent than yaws, although
patients with primary syphilis and exuberant local manifestations are
seen. Syphilis occurs chiefly in relation to " civilization ".

Southern Rhodesia

There is no evidence that syphilis is present in the yaws area of the
Zambesi Valley. However, syphilis and " njovera " both occur in the
south-eastern Fort Victoria districts where it is uncertain whether yaws
is endemic. This is discussed by Willcox 31, 32 who also observed " njovera ",
or endemic non-venereal syphilis, in Zambesi valley patients in the north-
west.
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Spanish Guinea

Syphilis occurs throughout the country, but is less frequent than in
any European country. It is not thought that there is any relationship
between yaws and syphilis, as occasionally only a short time after a patient
has been cured of yaws a hard chancre may be contracted. However, in
Nieffang, where the yaws incidence was highest in 1950 (12.8 % of the popu-
lation, and 28.9% of all patients), syphilis was more frequent than else-
where. It is thought that special conditions might be present there which
influence the virulence of the treponemes.

Uganda

Syphilis and yaws are present in all districts in differing ratios. Probably
if sufficiently small, circumscribed communities were studied, it would
be found that one disease alone was present in any one community.
Hackett 11 reported that the causes of outpatient attendances (annual
average 14,700) at Lira (Lango) from 1928 to 1936 were 30% for yaws and
1.1% for syphilis, while outpatient attendances (annual average 16,207)
at Masaka from 1930 to 1938 were 1.6% for yaws and 17.5% for syphilis. At
these clinics it was noted that at Lira syphilis occurred almost entirely
in the immigrant population, while at Masaka that was true for yaws.
At Lira there were large numbers of children with characteristic secondary-
yaws skin lesions; few genital lesions in young adults were seen. At Masaka
there were many young men with genital lesions and young women with
papular eruptions; few patients with secondary yaws were seen.

OUTBREAKS OF YAWS IN WITWATERSRAND MINES,
UNION OF SOUTH AFRICA

Robinson Deep Outbreaks

Scott 27 reported the occurrence of 338 cases of yaws in the Turf Shaft,
Robinson Deep Mine, Johannesburg, in 1931. Occasional cases of yaws
had been diagnosed by the mine medical officer between 1915 and 1925.
From 1925 to 1931, with a change of medical officer, such cases were
diagnosed and treated as syphilis. Of the first 254 cases in Africans in 1931,
162 lived in the Turf Compound and 92 in the Main Compound (see fig. 2).
Although Africans who worked in the Chris Shaft lived in the Main Com-
pound, only 8 cases of yaws occurred among them and none among sur-
face workers. This indication that infection occurred underground in the
mine was further supported by the fact that 7 European miners had been
infected with yaws during the previous 18 months, while no cases had
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FIG. 2. DISTRIBUTION OF FIRST 254 CASES OF YAWS IN AFRICAN MINERS,
ROBINSON DEEP MINE, UNION OF SOUTH AFRICA, 1931
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occurred in related mines where conditions were similar. It is stressed
that the surface of the ground in this area is 6,000 feet (1,800 m) above
sea-level, with cold nights, while by day the miners were working at 1,000-
2,000 feet (300-600 m) below sea-level, bathed in perspiration, with atmo-
spheric temperatures of 880-92°F (31.10-33.30C) dry-bulb and 870-91°F
(30.60-32.80C) wet-bulb (see fig. 3). Scott 27 had water, slime, and rats
examined for T. pertenue without success.

The observation of the course of the outbreak was made easy by a
requirement of the Miners' Phthisis Act of the Union of South Africa
that every African miner must be weighed naked once each month. Most
patients when recognized or when they reported sick already had well-
developed secondary skin lesions. Thus, the time from the appearance
of the primary lesion to the development of the secondary eruption must
have been under 4 weeks. Most primary lesions developed in small wounds
or abrasions, and two developed in recent vaccination scars. They occurred
on all parts of the body except the feet and ankles, which were covered
by boots extending well up the calf. In a few cases no primary lesion was
recognized.

Despite all sanitary measures on the surface, the incidence of yaws
rose from 11 patients in January 1931 to 57 in October, with a total of 338
for the year out of a population at risk of about 3,000 Africans.

Of 111 patients treated with 0.2-0.75 g of neoarsphenamine twice weekly
and 2 ml of Bicreol (0.15 g of bismuth per ml) once weekly for 4 weeks,
the sera from 63 were examined 1-10 months later (average: 7 months),
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and 44 (70%) gave negative FIG. 3. SCHEME OF TURF SHAFT,and 44(70%)gave ngativeROBINSON DEEP MINE, 1931
or doubtful Wassermann reac-
tions. Of 254 patients receiv-
ing this treatment, 15 % had

Ground level
clinical relapses within 3 weeks Grun leve
to 7 months (average : 3-4
months) after treatment. Sixty-
one patients were given 0.45 g
of neoarsphenamine and 0.19 g
(3 grains) of intramuscular 6,000 fee
bismuth sodium tartrate each 6,0800 m)
twice weekly for an average
of four injections of each.
The sera from 6 taken 2-6
months later were all Wasser-
mann-negative. No relapses Sea level
occurred in 55 patients observed - - - - -
1-9 months after treatment. 1,000- 2, 000 feet

Three or four weekly intra- (300 - 600 m)
muscular injections of 0.19 g ___________
(3 grains) of bismuth sodium
tartrate were followed by 32% WHO 2.54
of relapses out of 50 patients

Temperatures wet bulb 870-91°F (30.60-32.80C)
in 2 weeks to 4 months. Two dry bulb 880-92oF (31.1o-33.30C)
hundred and four patients were
treated with 0.19 g (3 grains)
of bismuth sodium tartrate twice weekly for six injections; 3 developed
stomatitis; 40 (20%) relapsed in 1-6 months (average: 3-5 months).
Of 18 patients who received this treatment, the sera from 4 were
Wassermann-negative and in 3 the reactions were doubtful (duration
of observation not reported). A number of other chemotherapeutic courses
was tried.

Scott 28 reviews this outbreak and what happened afterwards. He notes
that there was no seasonal incidence, which is what would be expected since
the climate at 6,000-8,000 feet (1,800-2,400 m) underground would be
largely unaffected by surface conditions. In 1933, the distribution of the
Africans was changed (see fig. 4), so that those working underground in
the two shafts lived in separate compounds. During 1934-7, of the 239 cases
of yaws treated, 193 were from the Turf Shaft and 46 from the Chris. Two
patients with granulomatous plantar yaws lesions and one with hyper-
keratotic plantar yaws lesions were seen. Scott 28 thinks that transmis-
sion was by close bodily contact, most probably while going to and from
the working site in the three-deck elevator cages, each deck of which would
hold 20-30 Africans in close bodily contact. Treatment consisted of three
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FIG. 4. DISTRIBUTION OF 239 CASES OF YAWS IN AFRICAN MINERS,
ROBINSON DEEP MINE, 1934.7
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injections each of 0.45 g of neoarsphenamine and 0.19 g of bismuth sodium
tartrate at 4- to 5-day intervals. No relapses occurred, but the period of
observation is not recorded.

Springs Mines Outbreak

A more recent outbreak of yaws, on which no data have so far been
published, occurred in the Springs Mines, Witwatersrand, in 1942, when
67 cases were diagnosed in Africans, compared with 0-6 annually in the
following 8 years. During the same period, 50-100 cases of syphilis were
diagnosed annually in Africans from the same community, the size of which
ranged from 9,000 to 11,500 people. Thirty-two cases of yaws were
recognized in African miners on the Rand Gold Mines between 1946 and
1950 among an African labour force of about 300,000. The following
account of the outbreak is based upon reports by Dr. H. H. Wright, who
has kindly given permission for its publication.

In 1942, the average number of Africans employed in the Springs
Mines was 11,227; they were recruited from southern Africa, and about
1,000 were from tropical areas. They were housed in two compounds
2% miles (4.5 km) apart, known as North and South Compounds. The
compound rooms each housed 20-40 Africans. Sleeping accommoda-
tion consisted of concrete bunks jutting from the walls. The Africans
mixed freely in many parts of their compound.
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In February 1942, three
European miners were diag-
nosed as suffering from syphi-
lis; this they claimed they must
have contracted from Africans
on the mine. On investiga-
tion several Africans with
rashes were found working in
No. 4 Shaft where conditions
were very hot and humid at
7,000 feet (2,100 m) below
ground surface or 1,700 feet
(520 m) below sea-level (see
fig. 5).

Records of climatic con-
ditions at the place of work
for 1942 are not available, but
in 1945, after thorough ven-
tilation had been established,
together with an improve-
ment in conditions, the tem-
perature, according to the
wet-bulb thermometer, ranged
from 90.50F to 94.50F (32.50-
34.70C) and, according to the
dry-bulb, from 95.50F to IOOOF

FIG. 5. SCHEME OF No. 4 SHAFT, SPRINGS
MINES, UNION OF SOUTH AFRICA, 1942

Temperatures: wet bulb 90.50-94.5oF (32.50-34.70C);
dry bulb 95.90-100OF (35.5O-37.8oC)

(35.3-37.80C). The outbreak was well established when it was recognized,
since both Europeans and Africans regarded the rashes as due to the heat
and at first disregarded them. Miners while working wore only boots and
shorts. Going to and from the working places they travelled in cages or

skips in direct skin-contact with each other. Africans from No. 4 Shaft were

housed at the South Compound together with others from No. 3 Shaft.
These two groups mixed freely in the compound, but infection was

practically limited to miners from three contiguous sections of No. 4 Shaft.
Of the 4,900 Africans housed at South Compound, approximately 2,300
worked underground in No. 4 Shaft, and of these approximately 400 worked
in the affected section of the mine (see fig. 6).

No history or evidence of genital sores was obtained, but it was said
that a skin lesion which failed to heal and developed into a " sore " was often
the start of the disease. The three European patients were also working
in the affected section of No. 4 Shaft; 38 Europeans were at risk. Medical
inspection of all Africans working in the affected area disclosed several
extragenital primary sores, in the serum from which treponemes " morpho-
logically resembling T. pallidum " were found. After review of the circum-

i 0o Ground level

5,370 feet
(1,630 m)

Sea level

1,700 feet
(520 n )

............. .................... _ _
I.......... ....
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FIG. 6. DISTRIBUTION OF CASES OF YAWS IN SPRINGS MINES, 1942

stances, it was concluded that it was an outbreak of yaws. The infection
was probably brought in by an African from a more tropical country.

All Africans from the affected area were, medically examined naked
every 14 days, and this was continued for 4 months after the last was

discovered. In addition to this examination, a general watch for any skin
eruption was maintained at all possible points. Most cases were recognized
at the fortnightly examinations. All yaws patients were isolated and treated
in the mine hospital until non-infective. Compound rooms from which
patients came were disinfected and the room contents fumigated. The
outbreak was confined to No. 4 Shaft and the South Compound. The
transfer of some Africans from No. 4 Shaft to other working places led to
occasional cases among underground workers in other parts of the mine,
for example, in No. 3 Shaft ; and one case occurred in a surface worker at
the North Compound who had previously worked in the affected sections
of No. 4 Shaft.

The primary lesions occurred on all parts of the body except the feet
and ankles, which were protected by boots. The distribution of primary
lesions in 55 consecutive patients is shown in the following tabulation:

Localization

Scalp
Face

Upper arm
Elbow
Forearm

Number
of lesions

4

8
11
14

Localization

Back
Elsewhere on trunk

Thigh
Knee
Leg

Number
of lesions

9
5

1

1
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COMPOUND

4.5 klm 2'. niles

SOUTH
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Transmission appeared to be by direct skin-contact and infection of
some minor skin-lesion. The method of drilling by the machine boy assisted
by the spanner boy supplying extra purchase (see fig. 7) probably explains
the high incidence on the upper limbs and back. This method of drilling
is no longer in use.

FIG. 7. POSITION OF AFRICAN MINERS AT WORK IN No. 4 SHAFT,
SPRINGS MINES, 1942, ILLUSTRATING THE CLOSE BODILY CONTACT

Roughly the first half of the descent to the working site is vertical and
is made in double-deck cages, each deck holding 25 men; the remainder
is made in skips down an incline or on foot. A skip holds 8 miners. In
fig. 8, the front of a skip is seen, but about 2 feet (60 cm) of it are hidden
below the platform; two of the 8 miners are also hidden from view.

European miners usually strip to the waist after leaving the cages.
Europeans travel in the cages and skips at the same time as Africans,
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FIG. 8. AFRICAN MINERS DESCENDING IN SKIP

although at specified times the cage is reserved for Europeans. Thus direct
skin-contact is possible in the skips. However, the position of the miners
(see fig. 7) would appear to explain the distribution of the primary lesions
noted above. The clothes worn are minimal, but the head and shins are
protected. No factors above ground appeared important. It was thought
that the time between the development of the primary lesion and the appear-
ance of the secondary eruption was perhaps as short as two weeks. The
occurrence of 67 cases from February to December 1942, despite vigorous
control measures, among a population at risk of approximately 400 Africans,
gives an incidence of 17%.

Treatment consisted of a 6-week course of weekly injections of neo-
arsphenamine (0.45 g, 0.6 g, 0.6 g, 0.75 g, 0.75 g, 0.9 g) and weekly intra-
muscular injections of 1 ml of Bisglucol (0.2 g of metallic bismuth per ml).
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The Wassermann reaction was positive in sera from all cases before treat-
ment. Response was rapid. Sera from 28 patients, 3 months after treatment,
were Wassermann-negative in 26 cases, doubtful in one, and positive in one;
and out of 12 patients examined after 6 months, 10 were negative. The
two patients with positive reactions included the earlier positive patient
and another whose Wassermann reaction was negative 4 months after
treatment for secondary yaws; 3 months later, the reaction of this patient
was strongly positive and a primary chancre of about " 4 weeks' duration "
was present on his penis. This is an interesting " natural " experiment
in which accurate data are known concerning the infections of yaws and
syphilis, the treatment given for the yaws, and the reversal of the Wasser-
mann reaction. Only one case of clinical relapse-the patient with the
positive Wassermann reaction 3 months after treatment-was observed
up to 5 months after treatment; but adequate observation was limited by
movement of the Africans at the termination of their contracts.

The outbreak, recognized in February 1942, started to abate in June,
as a result of the measures taken, but the last case did not occur until 24 May
1943. Only 22 cases of yaws occurred in Springs Mines in the 8 years
following 1942; the number of Africans employed annually was between
9,000 and 13,000.

It is of interest to note that Lister 23 reports the results of Wassermann
reactions carried out on the sera from 1,200 Africans, from seven tribes,
who had been passed for service in the mines; 13.4% gave strongly positive
reactions (+ +), 1.6% positive (+), 2.8 % doubtful (±), and 82.2% negative.
A more recent serological survey by O'Malley & Wilson 26 of 1,000 unse-
lected Bantu in Cape Town gave 7.40% positive, 5.8 % doubtful, and 86.8 %
negative Wassermann reactions. These findings would probably indicate
populations susceptible to yaws.

In both these outbreaks of yaws in mines it is probable that the infection
was introduced into the community by relapsing secondary cases. Trans-
mission under the conditions being discussed almost certainly depended
upon only two sets of circumstances once infection was present; these were
warm, humid conditions and direct infectious contact with minor skin
injuries.

During both these outbreaks ofyaws, syphilis was also diagnosed in other
African miners. Both Scott 27 and Dr. Wright report that some cases of yaws
were diagnosed as syphilis before the outbreak was recognized. However,
the recognition of the generalized secondary eruption of yaws is straight-
forward and the diagnosis is further confirmed by the illustrations in
Scott.27 These outbreaks are very interesting and provide much that one
would like in a planned experiment from the point of view of epidemio-
logy, symptomatology, treatment, and prevention. Should another such
outbreak occur, it would offer an excellent opportunity for an intensive
specialized study.
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Table V, based upon data from Dr. H. H. Wright, gives possible con-
tacts and the dates of admission to hospital of 21 of the 22 cases of yaws
that occurred in African miners in the Springs Mines from 1943 to 1950, and
the intervals since each was engaged for work.

TABLE V. DATA ON CASES OF YAWS OCCURRING AMONG AFRICAN MINERS
IN SPRINGS MINES - 193-50

Interval
between

Date engagement
Year Case Tribe Shaft admitted Possible relationship admissionn o. to hospital taomhsita

(to nearest
week)

4

3

4

3

4

4

4

4

4

4

4

4

6

6

6

18 February

5 March

19 April

23 April

3 May

3 April

2 May

17 July

6 December

12 December

27 December

25 January

25 January

13 February

13 February

28 March

28 March

2 April

3 May

8 June

15 February

* At an adjacent mine

Case nos. 12and 13admitted
6 weeks after Case no. 10

Case nos. 14and 15admitted
7 weeks after Case no. 11

Casenos. 16and 17admitted
6 weeks after Case nos. 14

and 15

Case no. 19 admitted 7
weeks after Case no. 18
Case no. 20 admitted 6.7
weeks after Case no. 19

23

22

18

20

22

90

22

192

44

160

127

52

54

22

31

29

35

22

23

25

34

If 6-7 weeks from the time of infection are allowed for the development
and recognition of the secondary eruption, then 8 of the above-mentioned.

1943

1944

1945

1946

1948*

1950

Pondo

Shangaan

Xosa

Swazi

Xosa

Musutu

Zulu

Xosa

Xosa

Xosa

Xosa

Swazi

Nyasa

Tanganyika

Tanganyika

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21
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21 cases could have been infected from previously recognized cases. Only
cases where infective contact was highly probable have been noted. All,
except case nos. 18-20, which occurred in a different section, occurred in
No. 4 Shaft and in the area affected in 1942. Case no. 5 was a relapse of
primary yaws with secondary skin lesions diagnosed and treated 26 weeks
earlier. Case nos. 10-17 were all diagnosed while still in the primary stage.
This interval of 6-7 weeks is not readily accounted for unless the incubation
period of yaws is about 4-5 weeks, since medical inspections were held at
intervals of 2 weeks. Since the other 13 patients do not appear to be thus
related, the time that had passed between their employment and admission
to hospital may give some indication of the latent secondary stage of yaws
which they showed. These times ranged from 22 to 192 weeks. It must be
stressed that these must remain very loose assumptions until further sup-
porting evidence is available.

DISCUSSION

In attempting to assess the extent and nature of the yaws problem in
Africa, one must accept, in addition to the linguistic and geographical
difficulties, the fact that accurate knowledge of any aspect of the subject
is not available from all countries where yaws is endemic. Figures of
incidences, except those from surveys, are largely based upon returns of
attendances at clinics and rural dispensaries. In many such establishments
an attendance is recorded every time a patient seeks treatment. How-
ever, since at most such establishments the standard of diagnosis is much
the same and records are kept in the same way, the figures may be com-
parable among themselves. These figures, however, do not necessarily
have any close relationship to the incidence of yaws in the community
and can be used only as a rough indication. In Lango, Uganda, the incidence
found on survey (1949) was 12%, while that for outpatients at the main
district hospital at Lira (average 1940-9) was 17.5%. Diagnosis in both
was based upon clinical observation, so that no account could be taken of
the many patients who were in the latent secondary or latent tertiary
stages. In the same area1' in 1939, positive Kahn-reactions were found
in over 84% of 100 consecutive male prisoners, only 6 of whom denied
having had yaws. At this time the average annual outpatient attendance
for yaws at the Lira hospital was 20%. This shows the difficulties that
may arise if one tries to get more out of these figures than they are worth.

From figures available, it appears that between lOON. and lOOS. dwells
a population of 68.4 million, among whom 14 million sick attendances are
recorded annually, of which 7.2% are for yaws. There are two further smaller
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zones, north and south of this area, in which the total population is 36 mil-
lion, each zone with about 5 million annual sick attendances, and 1.5 %
and 2.1 % of sick attendances respectively for yaws. These zones extend
away from the warm, humid, tropical area, with an average temperature
above 200C (680F) and an average annual rainfall above 500mm (20 inches),
and are limited by more arid areas. It is of particular interest that in Kenya
bejel is reported to occur on the northern frontier, in Southern Rhodesia
" njovera " is reported, in Bechuanaland endemic syphilis is reported,
and in Gambia secondary and tertiary lesions, presumed to be yaws, are
frequent but primary lesions are extremely rare. This is suggestive that a
non-venereal endemic syphilis may occur in these climatic fringe areas.
It is also said that, in the Anglo-Egyptian Sudan, primary lesions are
very infrequent but tertiary lesions are frequent, and that, while yaws
occurs in the south, venereal syphilis has displaced it in the north. The
picture here is not very clear, but these possible treponematosis gradations
offer an interesting opportunity for investigation from many points of
view.

In the area of Africa in which yaws is endemic, the total population
is about 103 million, the total annual sick attendance is 24 million
(about 23 %), and yaws attendance is 1.32 million, that is, about 5%
of the total sick attendance or about 1% of the total population. These
figures can be safely regarded as underestimates. Probably not more than
5 to 10 Europeans a year contract yaws in Africa.

Within each country the incidence of yaws usually varies widely; there
may be areas in which yaws is present and syphilis is absent and vice
versa.

Yaws is usually contracted in childhood, and secondary lesions are
most frequent in children and adolescents; tertiary lesions are most frequent
after puberty. Infectious lesions are infrequent after the age of 30 years.
There may be some overlapping of these types of lesions as regards
time, but if the proliferative non-destructive character of secondary
lesions and the destruction of tertiary lesions are accepted, one need not
abandon this classification, which is useful since it recognizes infectious
and potentially infectious patients. The use of the term " non-infectious
yaws" by a careful worker such as the late Dr. R. D. Harding was an
honest acknowledgement that he found it impossible to differentiate
tertiary from some non-infectious secondary lesions. The greatest difficulty
concerns the palmar and plantar lesions, which in some parts of Africa
may comprise up to 70% or more of all yaws lesions, with the highest
incidence between the ages of 20 and 39 years. This is an aspect of yaws
which has scarcely been touched since the excellent paper by Baermann,2
although such lesions are responsible for considerable suffering and economic
loss in some areas.
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More should be known of the significance of the proportional incidences
of primary, secondary, and tertiary yaws lesions in relation to any treat-
ment a community has received. A high incidence of tertiary lesions with
few primary and secondary ones might indicate a stage in the effective
control of infectious yaws. Throughout Africa the incidence of secondary
lesions in adults is low, which would be expected in a disease that is of
long standing and is usually contracted in childhood.

The incidence of primary, secondary, and tertiary lesions found in
surveys in Lango among a population of 268,600 persons was 0.1 %, 4.9%,
and 4.5 % respectively. In Sierra Leone, the incidence of primary yaws
was 0.68 %, of secondary framboesiomata and granulomatous plantar
yaws was 2.90%, and of non-infectious plantar yaws was 7.1 %; no record
was made of the tertiary lesions.

There is no evidence in Africa that yaws causes cardiac, ocular, or
central-nervous-system lesions.

In the Gold Coast and British Cameroons, it is reported that primary
lesions occur most frequently on the buttocks, perineum, and thighs;
in Nigeria, Kenya, Nyasaland, and Southern Rhodesia on the face; in
Portuguese Guinea on the upper limbs; and in Sierra Leone and Uganda
on the leg. The distribution of primary lesions on areas of skin contact
in African miners infected with yaws while working underground strongly
suggests that the primary lesions develop where infectious contact occurs.
Thus it may be surmised that where these lesions occur on the buttocks
the infection has come from sitting on the ground. Lesions on legs might
be associated with low vegetation or low-flying insects. Further study
is needed of this problem and of the time that T. pertenue can survive
away from the body on various substances under field conditions.

In some parts of Africa, surveys have confirmed that the incidence of
secondary yaws lesions is higher in wet than in dry seasons. This is largely
due to relapses of previous infections rather than to new infections. This
must be taken into account in assessing the significance of survey findings.
No study has yet been made of the time of appearance of secondary
relapses.

Because of the bone pains, palmar and plantar lesions, tertiary ulcers,
and crippling tertiary lesions, yaws is a serious cause of suffering in many
countries. Although Van Nitsen 25 has said that in highly endemic areas
in the Belgian Congo yaws is responsible for more suffering and misery
than all other diseases put together, this is not usually so when countries
as a whole are considered. Yaws may also cause economic loss to a com-
munity by its disabling effect on adults. Yaws is not an important cause
of death, either directly or indirectly, and in most countries there are several
other diseases of more general importance; among these are nutritional
deficiences, helminthiasis, and tuberculosis.
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Yaws, in most countries, occurs in relatively isolated, agricultural,
peasant populations living in underdeveloped conditions and usually
wearing few or no clothes in childhood. However, yaws is prevalent in the
Sudan in the pastoral Nilotic tribes and in the Gold Coast in the highly
organized Ashanti and northern Sudanic kingdoms. In Ashanti, high yaws-
incidences have been found in relatively wealthy communities with many
schools and reasonably good medical facilities. The investigation of these
unexpected incidences might provide some useful epidemiological data.

No investigations have been made in Africa on the transmission of yaws,
and there was no evidence of congenital acquisition. It was fairly widely
felt that direct contact of a healthy person with an infectious patient was
most important in transmission. Crowding of naked children in huts at
night was thought to be important to such an extent that Harding15 re-
garded yaws as a house disease in Sierra Leone. Although flies might
be able to assist in the transmission of yaws, there was no general feeling
that this was frequent or important.

Syphilis was generally considered a different disease from yaws. In
some areas it was said that yaws had been present for ages while syphilis
had only been introduced during the past century. Syphilis was more
prevalent in large towns, especially in ports, where yaws was usually absent.
The absence of yaws from large towns cannot be completely explained by
better and more hygienic living conditions, for these are not always present.
The wearing of more clothing by children, and perhaps less crowded condi-
tions at night, might be contributory factors. Cases have been seen where
syphilis has been contracted after yaws has been cured and even while
secondary-yaws skin lesions were still present. There are few, if any, areas
where yaws and syphilis are both being actively transmitted.

The outbreaks of yaws in African miners in South Africa in 1931 and
1942 are extremely interesting and deserve 'close study. Infection almost
certainly occurred only at the site of work, about 7,000 feet (2,100 m) below
the ground surface under hot, moist conditions, and practically never while
the miners were above ground, which was 6,000 feet (1,800 m) above
sea-level. The distribution of primary lesions in the later outbreak would
appear to be explained completely by the areas of skin contact between the
African miners while at work. In the earlier outbreak, primary lesions
occurred on all parts of the body except the feet and ankles, which were
covered; in a few patients no primary lesions were recognized. Probably
over 80% of these miners at risk had negative Wassermann-reactions.
During the first outbreak, all Africans were examined naked once each
month, and it was thought that 3 to 4 weeks elapsed between the appearance
of the primary lesions and the development of the secondary eruption; in
the second outbreak, all Africans were examined once every 14 days, so
that this period appeared to be less than two weeks. In both outbreaks,
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primary lesions developed in small wounds or abrasions, and a few Euro-
peans were also infected.

Although a few cases of yaws have in the past occurred in African miners
in South Africa, in these two years the numbers were greatly increased. It
might be stressed that great attention is paid to the health of these Africans
so that the chief factors concerned in the transmission of the disease were
the presence of the treponeme, a favourable climate, close bodily contact,
and skin injuries. There is no obvious reason why these should not also be
the most important factors in the transmission of yaws in all endemic areas.

From data relating to some infections in African miners, it is possible
that the period from the infection with the treponeme to the appearance of
the primary symptoms may be about 6 weeks, and that the latent secondary
stage in adults may last at least as long as 160 weeks. In the British Came-
roons, where children were taken into the houses of relatives to be brought
up, Simpson 30 states that yaws never appeared in the newcomers in less than
3 weeks.

It might be said, without exaggeration, that the knowledge of yaws in
Africa, and perhaps elsewhere too, has in many of its aspects not yet passed
the descriptive stage. In primitive communities, what medical knowledge
exists is possessed by all so that the patient's diagnosis of yaws is often
correct. However, the patient's story of the time relationship of the course
of his yaws is much less reliable, and it is unwise to generalize from such
evidence.

Where yaws is seen by medical men it is usually seen in " not single
spies but in battalions ". Its very abundance is its own undoing so far as
study is concerned, for the responsible medical practitioner usually has little
time to devote to critical investigation. Little work has been done in yaws
comparable in thoroughness to the recent studies of the epidemiology,
treatment, and prevention of malaria or of African trypanosomiasis. How
often have selected groups been studied as if they were random samples,
and how often is any form of control lacking ! Some specious general state-
ments have been published without any hint of the evidence upon which
they were based. There is urgent need for applying to the investigation of
yaws the scientific method, by men trained in it and free of therapeutic
responsibilities. For example, only one variable should be present in obser-
vations if conclusions based upon them are to be accurate and reliable, and
statistical assistance must be sought in the planning and interpretation of
all studies. Unless that is done there is grave risk that much money may be
needlessly spent in yaws control; or if, by some optimistic chance, control
with modern drugs proves much easier than control with the drugs of the
past and rapid eradication results, then much useful knowledge, which might
have been of value in the control of other diseases, may well be lost for ever.

12
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Annex 1

QUESTIONNAIRE ON YAWS: DISTRIBUTED IN AFRICA, AUGUST 1951

I. Incidence in localities where yaws is endemic
(I) Geographical incidence: relation of infection to

(a) climate (temperature, humidity, rainfall)
(b) geological status
(c) altitude
(d) vegetation
(e) population density

A map containing all the place names mnentioned in the reply should be attached.
(2) Seasonal incidence
(3) Numerical incidence:

(a) surveys as totals and as percentages of population
(b) clinic attendances at risk

(4) Age incidence:
(a) primary lesions
(b) typical secondary lesions In the absence of details, state whether
(c) palmar and plantar lesions ( secondary lesions occur often in adults
(d) tertiary lesions

(5) Sex incidence

H. General clinical picture of the disease
(1) What are the most frequent sites of primary lesions ?
(2) Are tertiary lesions frequent ?
(3) Are palmar and plantar lesions frequent in the secondary or tertiary stages ?
(4) Are goundou and gangosa frequent ?
(5) Do the clinical features of the disease conform to those usually accepted ?
(6) Are there any unusual clinical manifestations ?
(7) Do any other conditions, e.g., malnutrition, malaria, etc., influence the course

of the disease ?
(8) Have cardiac, ocular, or central-nervous-system lesions been observed ?
(9) Has congenital acquisition been observed ?

m. Importance of yaws to community
(1) as a cause of suffering
(2) as a cause of economic loss
(3) in relation to other diseases-i.e., what diseases are more important than

yaws ?

IV. Statu of communities in which yaws is endemic
(1) Social development
(2) Economic condition
(3) More important productive activities
(4) How isolated are the endemic-yaws areas ?
(5) What is the hygienic status of the community ?
(6) Accessibility of treatment facilities
(7) Presence of schools
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V. What is regarded as the usual means of transmission of yaws ?

(1) Have any investigations been carried out on this problem ?
(2) Is transmission by flies thought to be important ?
(3) What is the incubation period of yaws ?

VI. Is syphilis present in any yaws community ?
(1) Is syphilis present in other areas in the country ?
(2) What is regarded as the relationship of yaws to syphilis ?

VII. What papers on incidence and clinical manifestations of yaws in the country have
been published ?

Vm. Any other remarks

Annex 2

REPLIES TO THE QUESTIONNAIRE

Replies to the questionnaire (see Annex 1, page 174) were received in respect of the
following countries or territories from the persons or offices listed below:

ANGLO-EGYPTIAN SUDAN

ANGOLA

BASUTOLAND, BECHUANA-
LAND, AND SWAZILAND
PROTECTORATES

BELGIAN CONGO

BRITISH SOMALILAND

ERITREA

ETHIOPIA

FRENCH TERRITORIES

GAMBIA

GOLD COAST

Director of Medical Services, and Dr. J. F. E. Bloss,
Khartoum

Director of Health and Hygiene Services, and Dr. Antonio
Ferreira, Luanda

Statement from High Commissioner, Pretoria, that yaws
is not endemic

Dr. Thomas, Director-General of Medical Services, and
Dr. Kivits and Dr. Limbos, Leopoldville

Statement from Dr. G. Ashe, Acting Director of Medical
Services, Hargeisa, that yaws is not endemic

Statement from Professor G. Ferro-Luzzi, Asmara, January
1952, that yaws is not endemic

Statement from Professor R. J. Last, Royal College of
Surgeons, London, January 1952, that yaws is not endemic;
this was supported by Professor G. Ferro-Luzzi

Medecin-General Inspecteur Jeansotte, Directeur du
Service de Sante de la France d'Outre-Mer, supplied
statistical data relating to the incidence of yaws in French
possessions throughout the world, together with brief notes.

Dr. E. J. Bury, Director of Medical Services, Bathurst

Dr. R. L. Cheverton, Director of Medical Services, Dr. D_
Scott, and Dr. G. F. T. Saunders, Accra
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KENYA

LIBYA

MOZAMBIQUE

NIGERIA

NORTHERN RHODESIA

NYASALAND

PORTUGUESE GUINEA

SAo TOME' AND PRINCIPE

SIERRA LEONE

SOMALIA

SOUTHERN RIHODESIA

SPANISH GUINEA

TANGANYIKA

UGANDA

UNION OF SouTH AFRICA

Dr. A. J. Walker, Acting Director of Medical Services,
Nairobi

Statement from Dr. D. K. L. Lindsay, Tripoli, January
1952, that yaws is not endemic

Director of Health Services, and Professor Prates, Lourenro
Marques

Inspector of Medical Services, and Dr. C. Wilson

Director of Medical Services, and Dr. T. Evans, Lusaka

Dr. P. W. Dill-Russell, Acting Director of Medical Services,
Zomba

Professor F. S. da Cruz Ferreira, Institute of Tropical
Medicine, Lisbon

Statement by the Health Department that yaws is not
endemic

Dr. E. A. Renner, Director of Medical Services, Freetown

Statement from Professor G. Ferro-Luzzi that he thinks
that yaws is not endemic

Dr. D. M. Blair, Director of Preventive Services for
Security of Health, Causeway

Dr. Enrique Lalinde del Rio, Director of Colonial Health
Service, Santa Isabel

Director of Medical Services, and Dr. G. A. Macgregor,
Dar-es-Salaam

Dr. W. A. Wilson, Medical Department, Entebbe

Dr. H. le Riche, Director of Health and Chief Health
Officer for the Union; Dr. Orenstein, Chief Medical Officer,
Rand Mines Ltd; and Dr. H. H. Wright, Chief Medical
Officer, Springs Mines Ltd

In addition, assistance was received from Dr. Wilson Rae of the Colonial Office,
London, in respect of the United Kingdom territories, from Dr. Lionel Pedro Banha da
Silva, General Agent for Overseas, Lisbon, in respect of the Portuguese territories, and
from Dr. Jos6 A. Palanca, Director-General of Health, Madrid, in respect of the Spanish
territories.
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SUMMARY RtSUMt

In order to prepare this study, the author
distributed a questionnaire throughout
Africa in 1951; much of the material
contained in this paper is taken from the
numerous answers received from the
various health administrations.

From these data and from other sources,
it appears that yaws in Africa is most
prevalent in the zone 100 north and 100
south of the equator, but that it extends in
lower incidence north and south from that
zone towards the drier areas at about
200N. and 200S.

A section devoted to the relation of
yaws incidence to climate, geological
status, altitude, vegetation, and population
density, and prepared according to terri-
tories in alphabetical order, shows that
in general the incidence is highest in more
humid areas, where vegetation and water
are abundant and where the population
is relatively dense. That there are excep-
tions to this is clear from the information
on Sierra Leone, which states that the inci-
dence there is highest in the north, which
is more hilly, hotter, drier, and more
thinly populated. There is also evidence
to suggest that the incidence rises in the
hotter and wetter seasons. The numerical
incidence of the disease is indicated by
the fact that, in the zone 100 north and 100
south of the equator, 7.2% of all cases
treated by the medical authorities in recent
years were cases of yaws. The incidence
varies widely, however, from one territory
to another and even within one territory.

Yaws is usually contracted in childhood,
children up to the age of 10 years being
the most frequently affected, while tertiary
lesions are most frequent after puberty.

Avant d'entreprendre son etude, l'au-
teur avait envoye, en 1951, un question-
naire dans les diverses regions de l'Afrique.
Les nombreuses reponses des administra-
tions sanitaires lui ont fourni une partie
notable des informations que contient cet
article.

Les reponses reques et diverses indica-
tions puisees A d'autres sources font res-
sortir que le pian est particulierement
repandu en Afrique dans la zone comprise
entre 100 de latitude nord et 100 de lati-
tude sud. II sevit egalement, mais a un
moindre degre, au nord et au sud de cette
zone, jusque dans les r6gions plus seches
situees a environ 200 de part et d'autre de
l'equateur.
Dans une section traitant de l'influence

que le climat, les conditions geologiques,
l'altitude, la vegetation et la densite de la
population exercent sur la fr6quence de
la maladie, l'auteur passe en revue les
divers territoires dans l'ordre alphab&e
tique et souligne, d'une facon generale,
que le pian se rencontre surtout dans les
regions humides, caracterisees par une
vegetation abondante et une humidite
elevee, ainsi que par une population rela-
tivement dense. Cette regle comporte toute-
fois des exceptions, ainsi qu'il ressort des
chiffres concernant la Sierra Leone, ou la
maladie atteint surtout la zone septen-
trionale, qui est plus montagneuse, plus
chaude, plus seche que le reste du pays,
et ou la population est moins dense. Cer-
taines observations semblent aussi mon-
trer que le nombre de malades s'accroit
dans les saisons particulierement chaudes
et humides. L'importance numerique de
la maladie, ressort du fait que, dans la
zone comprise entre 100 de latitude nord
et 100 de latitude sud, 7,2% de tous les
malades soignes au cours des recentes
annees souffraient de pian. La frequence
varie toutefois beaucoup d'un territoire a
l'autre et jusqu'au sein d'une meme r6gion.
Le pian est d'habitude contracte au cours

de l'enfance et ce sont les enfants de moins
de 10 ans qui sont le plus souvent atteints,
tandis que les lesions tertiaires apparais-
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Infectious lesions are infrequent after the
age of 30. The distribution between the
sexes is approximately equal.

In all the countries considered, the
clinical features of yaws were said to con-
form to those usually accepted; and in
most it was thought that other conditions
did not influence the course of the disease.
There were either no records or no evi-
dence of the occurrence of cardiac, ocular,
or central-nervous-system lesions. Pri-
mary, secondary, and tertiary lesions all
occur with varying frequency, and palmar
and plantar lesions are frequent in the
secondary and tertiary stages.

A section dealing with the importance
of yaws to the community shows that yaws
is a cause of severe suffering and economic
loss in some endemic areas; in few coun-
tries, however, is it considered the most
important disease; malaria, trypanoso-
miasis, bilharziasis, respiratory diseases,
and intestinal disorders, among others,
are considered more important in certain
areas.

The disease is generally stated to be more
prevalent in relatively isolated areas of
poor social and economic development
where the hygiene is fairly primitive, and
where the occupation of the people is
largely agricultural.
No systematic investigations have been

carried out in Africa on the transmission
of yaws or on the incubation period, but
the opinion is fairly general that direct
contact is the most important means of
infection. A number of territories also
mentioned that flies might assist in trans-
mitting the disease. There is no evidence
of congenital acquisition, and few countries
mentioned sexual contact as a means of
spread.

It is felt in most countries that yaws and
syphilis are two different diseases, syphilis
generally being more prevalent in large
towns, especially ports, where yaws was

sent surtout apres la puberte. Les lesions
contagieuses s'observent rarement apres
l'age de 30 ans. Le nombre des malades
se repartit a peu pres egalement entre les
deux sexes.
Dans tous les pays etudies, le tableau

clinique du pian parait conforme au type
classique et, dans la plupart de ces terri-
toires, on estime que son evolution n'est
pas influencee par d'autres maladies. Au-
cune observation ancienne ou recente n'in-
dique la presence de lesions cardiaques,
oculaires ou du systeme nerveux central.
Les lesions primaires, secondaires et ter-
tiaires se rencontrent avec une frequence
variable et les stades secondaire et ter-
tiaire s'accompagnent souvent de lesions
palmaires et plantaires.
Une autre section de l'etude est consa-

cree a l'importance que le pian revet pour
la collectivite. L'auteur souligne que, dans
certaines regions d'endemicit6, cette mala-
die entraine de grandes souffrances et de
lourdes pertes economiques. Toutefois on
ne la considere comme le fleau le plus
important que dans un petit nombre de
territoires: le paludisme, la trypanoso-
miase, la bilharziose, les maladies respira-
toires et les troubles intestinaux, pour ne
citer que quelques exemples, sont tenus
pour plus graves dans certaines regions.
On s'accorde generalement a reconnaitre

que le pian prevaut surtout dans les regions
relativement isolees, ofu le developpement
economique et social est peu avance, les
conditions d'hygiene assez primitives et
la population essentiellement agricole.
On n'a pas fait, en Afrique, de recher-

ches systematiques sur le mode de trans-
mission du pian ou sur sa periode d'in-
cubation, mais selon l'opinion la plus
communement admise, la propagation
s'effectue principalement par contact di-
rect. Un certain nombre de territoires ont
mentionne les mouches comme susceptibles
de contribuer a la transmission de la
maladie. On n'a pas observe de cas d'in-
fection congenitale et la possibilite de con-
tagion par voie sexuelle n'est signalee que
par un petit nombre de pays.
On est d'avis, dans la plupart des pays,

que le pian et la syphilis constituent deux
maladies distinctes, la seconde etant plus
repandue dans les grandes villes, et specia-
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usually absent. While some territories
reported that yaws and syphilis did not
exist together in the same areas, others
stated the contrary; the author feels that
in Uganda, for instance, a study of small
communities would probably show that
one disease alone was present in any one
community.

The author then considers two out-
breaks of yaws in mines in the Union of
South Africa; the first in the Turf Shaft,
Robinson Deep Mine, in 1931, and the
second in Springs Mines in 1942. In the
former, of the first 254 African cases,
162 of the miners lived in the Turf Com-
pound and 92 in the Main Compound.
Although these 92 lived with other Africans
who worked in another shaft and with
surface workers, only 8 of the other
underground workers and none of the
surface workers developed yaws. This
indication that the infection occurred
underground is supported by the fact that
7 European miners working in the Turf
Shaft also became infected, while no cases
occurred among Europeans in other
shafts. The shaft was some 8,000 feet
(2,400 m) deep, with an atmospheric-
temperature range of approximately 870-
92°F (30.5-33.50C). Water, slime, and
rats were examined for Treponema per-
tenue without success. The interval from
the appearance of the primary lesions to
the secondary eruptions must have been
under 4 weeks, since all miners were
required to be weighed naked once a
month, and when yaws patients were
thus recognized they usually had well-
developed secondary lesions. These
occurred on all parts of the body except
the feet and ankles, which were covered
at work. The conclusion was drawn that
transmission was by close bodily contact
underground in the hot, humid atmosphere.

Despite the precautions taken, the
incidence of yaws rose considerably,
the total number of cases for 1931 amount-

lement dans les ports, alors que le pian y
est habituellement inconnu. La coexistence
possible du pian et de la syphilis dans une
meme region a ete admise par certains
pays, mais contestee par d'autres; l'auteur
estime, pour sa part, que l'etude d'une
collectivite restreinte, dans un territoire
comme l'Ouganda par exemple, amenerait
probablement a conclure que ces deux
maladies ne sevissent pas simultanement
dans une meme communaute.

L'auteur decrit ensuite deux epidemies
qui ont eclate dans les mines de l'Union
Sud-Africaine, l'une au Turf Shaft, Robin-
son Deep Mine, en 1931, l'autre aux
Springs Mines en 1942. Au cours de la pre-
miere epidemie, sur les 254 mineurs autoch-
tones atteints au debut, 162 logaient dans
le Turf Compound et 92 dans le Main
Compound. Avec les 92 mineurs du Main
Compound vivaient d'autres Africains tra-
vaillant dans un puits different, ainsi que
des ouvriers de surface; huit seulement des
mineurs de fond furent atteints et pas un
seul des ouvriers de surface ne contracta
le pian. L'infection s'etait donc propag6e
au fond de la mine, ce qui est corrobore par
le fait que 7 mineurs europeens occupes
dans le Turf Shaft furent egalement infec-
tes, alors qu'aucun cas de maladie n'a et
constate chez les Europ6ens affect6s a
d'autres puits. Le Turf Shaft a quelque
2.300 m6tres de profondeur et la temp6ra-
ture de l'air atmospherique atteint de 30,5
A 33,50C. On n'est pas parvenu A decouvrir
Treponemna pertenue dans l'eau, dans la
boue ou chez les rats. L'intervalle entre
l'apparition des lesions primaires et secon-
daires doit avoir ete de moins de quatre
semaines, car tous les mineurs sont oblig6s
de se faire peser devetus chaque mois, et
ceux d'entre eux chez qui le pian a ete
observe A l'occasion de ces pes6es presen-
taient habituellement des lesions secon-
daires caracterisees; ces lesions ont ete
observees sur toutes les parties du corps,
A l'exception du pied et de la cheville, qui
demeurent couverts pendant le travail. On
en a conclu que l'infection se transmet par
contact physique direct dans la chaleur
humide qui regne au fond de la mine.
En depit des precautions prises, l'epi-

demie s'accrut considerablement et le
nombre total de malades atteignit 338 en
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ing to 338. A number of chemothera-
peutic courses were tried, including
neoarsphenamine and intramuscular bis-
muth sodium tartrate injections; the
results obtained with the various courses

of therapy are discussed.
The second outbreak, in Springs Mines,

occurred in the very hot and humid
conditions of No. 4 Shaft some 7,000 feet
(2,100 m) below ground. The outbreak
was well established when it was recognized,
and fortnightly examinations were at
once held at which most new cases were
identified. All yaws patients were isolated
and treated until non-infective. The
transfer of some miners from No. 4 Shaft
led to occasional cases among underground
workers in other shafts, and one case
occurred in a surface worker who had
previously worked in No. 4 Shaft.

As in the first outbreak, the primary
lesions occurred on all parts of the body
except the feet and ankles, which were
protected. Transmission again appeared
to be by direct skin contact and infection
of some minor skin-lesion. In view of the
fortnightly examinations, it was thought
that the time between the appearance of
the primary lesion and the secondary
eruption was perhaps as short as 14 days.

The treatment schedules adopted in this
outbreak are also discussed in some
detail.
The author concludes that the following

four factors were needed for the trans-
mission of yaws among the African
miners: the presence of the treponeme,
a favourable climate, skin injuries, and
close bodily contact. He considers that
there is no obvious reason why the same
factors should not also be the most impor-
tant in all yaws-endemic areas.

In the concluding section, the author
briefly reviews the yaws situation in Africa.
From the answers received to the ques-
tionnaire, he suggests that endemic syphi-
lis may occur on the fringes of the yaws

zone and considers that the question might

1931. Plusieurs traitements chimiothera-
piques furent essayes, y compris I'admi-
nistration de neoarsphenamine et les in-
jections intramusculaires de tartrate de
bismuth et de sodium; I'auteur examine les
resultats obtenus avec ces medications.
La seconde epidemie, celle des Springs

Mines, a surgi dans F'atmosphere humide
et chaude du puits No 4, a quelque 2.150
metres de profondeur. L'epidemie etait
deja en plein developpement au moment
oui elle fut decouverte, et des examens
bimensuels, immediatement institues, per-
mirent de depister la plupart des nouveaux
malades. Tous les mineurs atteints du pian
furent isoles et traites jusqu'a disparition
de la contagiosite. Le deplacement d'un
certain nombre de mineurs du puits No 4
a provoque quelques cas isoles de maladie
chez les travailleurs du fond dans d'autres
puits; l'infection a et6 decelee en outre
chez un ouvrier de surface qui avait pre-
cedemment travaille dans le puis No 4.
Tout comme lors de la premiere epide-

mie, on a observe des lesions primaires
sur toutes les parties du corps, a 1'excep-
tion des pieds et des chevilles qui sont
proteges pendant le travail. Cette fois
encore, la contagion paraissant due A
des contacts cutan6s directs et a l'infec-
tion de l6g&res abrasions cutanees. Etant
donne que les mineurs etaient examines
tous les quinze jours, on a admis que i'in-
tervalle entre l'apparition de la lesion pri-
maire et de la lesion secondaire ne depas-
sait peut-etre pas deux semaines.

Les schemas de traitement appliques lors
de cette epidemie sont analyses de faqon
detaillee.

L'auteur conclut de ces observations que
les quatre facteurs suivants sont neces-
saires a la transmission de la maladie:
presence du treponeme, climat favorable,
traumatismes cutanes et contact phsyique
etroit. A son avis, il est extremement pro-
bable que les memes facteurs jouent un
r6le pr6ponderant dans toutes les regions
d'endemie pianique.
La derni&re partie de l'etude est consa-

cree a un bref apercu des conditions que
rencontre le pian en Afrique. Se basant
sur les reponses au questionnaire, l'auteur
indique que la syphilis endemique se ren-
contre parfois a la peripherie des territoires
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be made the subject of a useful study.
He also indicates that, in view of their
importance, palmar and plantar lesions
should be carefully investigated, and that
more should be known of the proportion
of yaws lesions at the various stages of
disease in relation to any treatment a
community has received. Further study
is also needed of the localization of lesions
and of their relation to vegetation and
insects, as well as of the time T. pertenue
can survive away from the body.

Considering the seasonal incidence of
yaws to be due to relapses rather than to
new infections, he points out that this
fact must be taken into account in assessing
the importance of survey findings.

Finally, he calls attention to the urgent
need for thorough scientific investigation
of yaws with the compilation of reliable
and comparable data in order both to
control the disease effectively and to pro-
vide valuable experience which could be
drawn upon in the control of other
diseases.

oui sevit le pian, et fait remarquer qu'il
pourrait etre judicieux d'etudier cette ques-
tion. I1 souligne egalement qu'il y aurait
lieu d'entreprendre des recherches appro-
fondies sur les lesions palmaires et plan-
taires en raison de leur importance, et qu'il
conviendrait de recueillir des donnees plus
completes sur la proportion des lesions
pianiques aux divers stades de la maladie
selon le traitement qui a ete applique dans
une collectivite donnee. I1 faudrait aussi
etudier plus a fond la localisation des
lesions et le r6le que la vegetation et les
insectes peuvent jouer a cet egard, ainsi
que la duree de survie de T. pertenue hors
de l'organisme humain.

Les variations saisonnieres de frequence
du pian sont dues, de l'avis de l'auteur,
a des recidives plut6t qu'a des infections
nouvelles, ce dont il importe de tenir
compte dans l'interpretation des resultats
des enquetes.

L'auteur insiste, pour terminer, sur la
necessite d'une etude scientifique du pian
qui s'accompagnerait de la reunion de
donnees suOres et comparables. Ces travaux,
non seulement permettraient de combattre
efficacement cette maladie, mais comnporte-
raient egalement des enseignements feconds
pour lutter contre d'autres maladies.
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