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Abstract: Yaws, a neglected tropical disease, is targeted for eradication by 2020 through 

large-scale mass-treatment programs of endemic communities. A key determinant for the 

success of the eradication campaign is good understanding of the disease epidemiology. We 

did a review of historical trends and new information from endemic countries, with the aim of 

assessing the state of knowledge on yaws disease burden. Transmission of yaws is now present 

in Africa, Asia, and the South Pacific. At least 12 countries are known to harbor yaws cases 

and 21 to 42 million people live in endemic areas. Between 2008 and 2012 more than 300,000 

new cases were reported to the World Health Organization. Yaws presented high geographi-

cal variation within a country or region, high seasonality for incidence of active disease, and 

evidence that low standards of hygiene predispose to suffering of the disease. Key data issues 

include low levels of reporting, potential misdiagnosis, and scarce documentation on prevalence 

of asymptomatic infections. Currently available data most likely underestimates the magnitude 

of the disease burden. More effort is needed in order to refine accuracy of data currently being 

reported. A better characterization of the epidemiology of yaws globally is likely to positively 

impact on planning and implementation of yaws eradication.
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Introduction
Yaws is a neglected tropical disease caused by Treponema pallidum subspecies 

pertenue. This bacterium causes a chronic relapsing nonvenereal treponematosis 

characterized by highly contagious primary and secondary cutaneous lesions and non-

contagious tertiary destructive lesions of the bones. The infection may become latent 

at any time and remain asymptomatic for several years with only serologic evidence of 

infection. In about 10% of cases, late reactivation leads to bone lesions, deformities, 

and disability. Yaws is usually diagnosed clinically, but the diagnosis is difficult and 

requires serological confirmation.1

The World Health Organization (WHO) aims to eradicate yaws by 2020 through 

adoption of the Morges strategy, which consists of initial mass treatment of endemic 

communities followed by surveys every 6 months to actively detect and treat remain-

ing cases and their contacts.2 The use of a single oral dose of azithromycin3 has made 

mass treatment more feasible and is currently recommended in areas where yaws is 

prevalent. One of the key determinants for the success of the eradication campaign is 

good understanding of the disease epidemiology, particularly its geographic distribu-

tion and risk factors.

Correspondence: Oriol Mitjà 
Department of Community Health, Lihir 
Medical Center Post Office Box 34, Lihir 
Island, NIP, Papua New Guinea 
Tel +34 6197 41277 
Fax +675 986 4288 
Email oriolmitja@hotmail.com

C
lin

ic
al

 E
pi

de
m

io
lo

gy
 d

ow
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/
F

or
 p

er
so

na
l u

se
 o

nl
y.

http://www.dovepress.com/permissions.php
http://creativecommons.org/licenses/by-nc/3.0/
www.dovepress.com
www.dovepress.com
www.dovepress.com
http://dx.doi.org/10.2147/CLEP.S44553
mailto:oriolmitja@hotmail.com


Clinical Epidemiology 2014:6submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

120

Kazadi et al

The aim of this review is to provide a better characteriza-

tion of yaws epidemiology worldwide based on an analysis 

of historical trends and some of the new information from 

endemic countries. Key issues related to yaws epidemiology, 

and gaps in knowledge about location of cases and their 

implications for yaws eradication, are also discussed.

Risk factors for yaws
Yaws has been known to affect populations living between the 

Tropic of Cancer and the Tropic of Capricorn where warm, 

humid, and moist climates provide favorable environments 

for the infection to spread. Yaws flourishes best in countries 

with the mean annual isotherm of 27°C and over. The disease 

does not thrive in colder climates or in climates where there 

are extremes of temperature. Despite ample opportunities for 

it to be carried from the tropics to more temperate climates, 

this infection has not given rise to infectivity.4

The highest incidence of yaws within the tropics appears 

to be intimately bound to a heavy rainfall. In general, the high 

incidence of yaws occurs in areas where the average rainfall is 

above 1,300 mm per year. Also, yaws has a clear seasonality and 

the number of cases tends to increase during the rainy seasons.4 

A high rainfall usually entails higher occurrence of typical yaws 

cases; this is made up of an increase in new cases or reinfections, 

and of a higher relapse-rate of old cases. Of note, Saunders et al5 

reported striking differences in the lesions during the wet and dry 

seasons. In the rainy season a greater proportion of cases showed 

open infectious lesions and papillomatous frambesides. During 

the dry season, they noticed that the eruptions are frequently 

drier, scalier, and of maculopapular type.

Yaws cases appear to affect mostly to children between 

2 and 15 years old, who are also considered as the reservoir 

for infections.6 It appears that rather more males than females 

suffer from the disease, which is most usually acquired after a 

cut or abrasion in the lower legs. The explanation is that boys 

are more active than girls and therefore suffer more traumas. 

It is considered that transmission occurs through direct skin 

contact with a fluid from an infected lesion. Children born 

to mothers affected with yaws are generally unaffected and 

most of the evidence seems to indicate that the disease is not 

acquired congenitally.

The disease is one that primarily attacks rural communities, 

particularly those in poor economic circumstances and with 

low standards of hygiene, with incidence declining as social 

and economic status rise. In addition, in such rural settings, 

there usually are extensive areas of vegetation (bush), which 

increases the chances of injury to legs and feet and, therefore, 

liability of infection.

Historical data
In 1948, when WHO was established, endemic treponema-

toses were among the major public health problems that 

the new agency had to deal with. A review of the historical 

and current literature7 from 1950 to 2013 indicates that at 

least 90 countries have reported yaws (Table 1; Figure 1).8 

It was estimated that there were, globally, between 50 and 

150 million cases of active yaws in the early 1950s. The 

countries in which the disease was prevalent in South America 

included Venezuela, Bolivia, Colombia, Ecuador, and Brazil. 

The heaviest burden of yaws in this part of the world was 

in Haiti and other Caribbean Islands. Passing to Africa, the 

disease was highly prevalent in most countries of the west 

coast as well as in Uganda, Mozambique, and Madagascar.9 

In the 1950s, about 20 African countries reported more than 

10,000 cases per annum each, and four countries more than 

100,000 cases each including Côte d’Ivoire, Gold Coast 

(Ghana), Cameroon, and the Belgian Congo. In Asia, it was 

very common in Thailand and Indochina (ie, Cambodia, Laos 

and Malaysia), and it was also found in some districts of 

India and China. Finally, yaws was also present in the South 

Pacific, including the north of Australia, and was highest in 

incidence in the smaller islands, being a problem in Papua 

New Guinea and the Solomon Islands. 

The World Health Assembly adopted resolution 

WHA2.3610 in 1949 to support control of this disease. The 

initial WHO-assisted pilot projects11 to introduce penicillin 

in mass treatment campaigns in Bosnia, Haiti, Indonesia, 

the Philippines, and Thailand were rapid and remarkably 

successful. The spectacular results achieved with single-

dose treatment helped to reinforce community cooperation 

in the campaigns. Between 1952 and 1964, WHO and the 

United Nations Children’s Fund supported mass treatment 

Table 1 Status of yaws endemic countries according to 
WHO, 2013

WHO region Endemic 
(status known  
2013)*

Previously  
endemic (status  
unknown 2013)

Total

African 8 32 40
Americas 1 27 28
Southeast Asia 2 9 11
Western Pacific 3 8 11
Total 14 76 90

Notes: *12 endemic countries: Benin, Cameroon, Central African Republic, 
Republic of the Congo, Côte d’Ivoire, Democratic Republic of the Congo, Ghana, 
Togo, Indonesia, Papua New Guinea, Solomon Islands, and Vanuatu; two countries 
certified elimination: India, Ecuador. Adapted with permission from Global Health 
Observatory Data Repository: Yaws [webpage on the Internet]. Geneva: World 
Health Organization; 2013. Available from: http://apps.who.int/gho/data/node.main.
NTDYAWS?lang=en.8
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campaigns using injectable penicillin in 46 of the 90 coun-

tries known to be endemic. About 300 million people were 

screened and over 50 million cases and contacts were treated. 

By the end of the campaign, the global burden of cases of 

endemic treponematoses was estimated to be reduced by 95% 

to a mere 2.5 million cases.6

Figure 1 illustrates how the yaws map shrank after the 

1950s campaign (color-shaded countries) compared to the 

precampaign period (gray-shaded countries). Whether this is 

a true reflection of the actual yaws epidemiology or burden 

may be questionable. However, the endemic areas of the 

1950s may provide the basis for previously endemic countries 

to determine yaws status for the purpose of planning the new 

eradication efforts. Countries may be classified into one of 

three possible categories: 1) yaws is still present; 2) yaws is 

absent; or 3) the status of yaws is uncertain.

Little activity was undertaken from the late 1960s to the 

early 1990s, and formal reporting of yaws from a number of 

countries to WHO stopped. The Organization also did not 

have any formal system to verify interruption of transmission 

and certify countries. Only 14 countries kept yaws activities 

on their public health agendas and, of these countries, two 

(Ecuador12 and India13) reported interrupting transmission of 

the disease in 2003; albeit formal verification by WHO is still 

pending. The other 12 known endemic countries (Benin, Cam-

eroon, Central African Republic, Republic of the Congo, Côte 

d’Ivoire, Democratic Republic of the Congo, Ghana, Togo, 

Indonesia, Papua New Guinea, Solomon Islands, and Vanu-

atu) need technical assistance and resources to eradicate the 

disease. The current status of the remaining 76 countries that 

were endemic in the 1950s should also be reestablished.

Remapping the disease
Between 21 and 42 million people are estimated to live in 

tropical areas where yaws is endemic. There is robust evi-

dence that at least three WHO regions have yaws transmis-

sion and that there are at least 12 yaws endemic countries 

(Table 1). Global estimates are unclear, but, from 2008 to 

2012 more than 300,000 new cases were reported to WHO.2 

Due to a series of factors, including poor disease surveillance, 

low level of reporting, difficulties in diagnosis, and incon-

sistence in the comparative analyses, the true incidence and 

impact of yaws is uncertain and likely significantly higher 

than currently reported.

Importantly, scarce published data are available; during 

the past 20 years only about 26 papers have been published 

on yaws epidemiology14–40 and some of these papers deal 

with small numbers of cases. Published data on scientific 

interrupted transmission

Previously endemic countries (current status unknown)

Non-endemic countries

Not applicable Not reported 

<1,000

1,000–9,999

Number of reported cases, 2012
>10,000

Figure 1 Distribution of yaws worldwide 2012.
Notes: Figure shows the most recent data from routine surveillance in yaws endemic countries (colour-shaded) compared with the global distribution in 1950 (gray-shaded).
Reproduced from http://www.who.int/yaws/epidemiology/en/ with permission of the World Health Organization.
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journals are insufficient to provide information on the extent 

and nature of the yaws problem worldwide. WHO convened 

a consultation on yaws in March 2012 and the summary 

report of the meeting serves as additional information for 

this epidemiological update.2

Below, we summarize data of published studies on 

systematic surveillance of populations with yaws. We 

extracted data on prevalence of yaws lesions based on 

dermatological examination with or without serological 

confirmation and estimated 95% confidence intervals (CIs) 

for prevalence rates. We also report data on incidence based 

on the number of yaws cases reported by country to WHO 

and published in the Global Observatory Data Repository. 

We present data by WHO region.

Yaws in the WHO African region
Although the full extent of yaws is not known in the African 

region, seven countries reported cases of yaws to WHO in 

2012 – Benin, Cameroon, Central African Republic, Congo, 

Côte d’Ivoire, Ghana, and Togo – and one in 2008: Demo-

cratic Republic of the Congo (Table 2). Ghana appears to be 

the most endemic country, reporting more than 20,000 cases 

annually from 2007 to 2010 (Figure 2). Another hot spot of 

yaws in Africa is the tropical forest inhabited by the indige-

nous populations (Pygmies) along the Congo, Cameroon, and 

Central African Republic borders. At least, three countries 

have ongoing national programs to fight yaws  – Ghana, 

Cameroon, and Congo – and report yaws using the national 

health information system (Figure 2).

Surveys carried out in Ghana in 2008 showed a national 

clinical prevalence of yaws lesions at 0.68%; however, preva-

lence in some rural communities was as high as 20%.2 The 

general trend of case notification in Ghana showed a substan-

tial decline in the number of cases over time (from 35,200 in 

2009 to 9,300 in 2012; Figure 2).8 All ten regions of Ghana 

report yaws annually, but the Eastern, Central, Western, Volta, 

and Ashanti regions are the most affected places. From the 

routine reporting, only 19 out of the 170 districts have not 

reported yaws from 2008 to 2011. The metropolitan cities of 

Accra and Kumasi are not seeing yaws and most districts in 

the Northern Region have not been submitting reports.

In Cameroon, the result of the 1950s mass-treatment 

campaigns had reduced to an extent that everyone thought 

there was no longer yaws in the country. Unfortunately, in 

2007 and 2008, there were outbreaks of yaws among the 

indigenous populations in the Lomié health district. In gen-

eral, the indigenous populations live in poor areas with little 

or no access to health care and schooling. They are migrant 

populations who live in the forest. This prompted the Ministry 

of Health to include yaws into the leprosy, leishmaniasis, 

and Buruli ulcer control program in 2009. Further activities 

carried out in 2010 identified 789 suspected cases of yaws.  

Today, all health districts are considered to be endemic; how-

ever, the great majority of the cases are reported from the East 

Table 2 Countries with available information on yaws, 2008–2012

Country Number of casesa Prevalence of yaws lesions in cross-sectional surveys

Year of report Number Year of survey Sample size/district Prevalence, %  
(95% CI)

Africa
  Benin 2012 11 2013 900 (Toffo, Ze, Allada)c 1.1 (0.8–1.3)
  Cameroon 2012 16 2012 1,075 (Lomie) 9 (7.5–10.9)
  Central African Republic 2012 230 2012 2,030 (Lobaye)d 11.3 (10.2–12.8)
  Republic of the Congo 2012 197 2013 6,215 (Bétou, Enyelle) 2.9 (2.6–3.4)
  Côte d’Ivoire 2012 2,864 2007 2,182 0.5 (0.28–0.90)
 � Democratic Republic of the Congo 2008 383 2012 1,176 (Wasolo) 4.7 (3.7–6.1)
  Ghana 2012 9,356 2008 ND 0.68 (NA)
  Togo 2012 5 1994 ND 0.23 (NA)
South East Asia
 I ndonesia 2012 3,476 1991 37,000 (Sumatra) 0.31 (0.26–0.37)
  Timor Lesteb NA ND 2010 1,535 (Oe-cusse) 0.39 (0.18–0.85)
Pacific
  Papua New Guinea 2012 17,560 2001 227 (Port Moresby) 14.5 (10.5–19.7)
  Solomon Islands 2012 12,372 2007 ND 0.4 (NA)
 V anuatu 2012 1,718 1989 20,200 (Tanna) 2.3 (2.1–2.5)

Notes: aNumber of cases of yaws more recently reported by country; adapted with permission from http://www.who.int/yaws/epidemiology/en/; bcountry where yaws is known 
to be endemic but with no incidence data available between 2008 and 2012; cAyelo G, personal communication, 2013; dBoua B, personal communication, 2013. Data from 
WHO,2 Global Health Observatory Data Repository: Yaws,8 Coldiron et al,14 Manirakiza et al,15 Edorh et al,21 Akogun et al,23 Backhouse et al,28 Mitjà et al,31 de Noray et al.36

Abbreviations: CI, confidence interval; NA, not applicable; ND, no data.
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Republic of the Congo and the Republic of the Congo, is also 

inhabited by indigenous populations.15 Previous serological  

surveys performed in 1978 in the same areas showed that 

78%–86% of children had sera positive for Treponema, suggest-

ing massive endemicity of T. pallidum pertenue infection.16,17 

Another serological survey in 1992 reported 20% reactive serol-

ogy prevalence rates in Lovaye.18 In 1993, Louis et al reported 

that indigenous populations in Central African Republic were 

still infected with yaws, and they emphasized the risk for the 

spreading of the disease among settled communities because of 

the trend of these people to abandon their nomadic life style.19

Presently, efforts are being made to assess the level of 

endemicity of clinical and serological yaws in the com-

munities and to map the populations in some other African 

countries. In 2012, Côte d’Ivoire notified 2,864 cases 

originating from 60% of the health districts; Touré et al had 

reported that active yaws prevalence in Côte d’Ivoire was 

0.5% (95% CI: 0.28–0.90) in 2007 based on available hospital 

statistics and a cross section investigation.20 In Benin, a cross 

sectional study carried out in 2012 in schoolchildren of the 

Toffo, Allada, and Ze health districts found prevalences of 

yaws skin lesions of 1.1% (95% CI: 0.8–1.3) and reactive 

serology of 2.4% (95% CI: 1.6–3.7) (G Ayelo, personal 

communication, March 2013). In Togo, only 15 yaws cases 

were notified in the south of the country in 2010; though, in 

1994, Edorh et al reported about 5,000 annual yaws cases 

among children.21 In Democratic Republic of the Congo, 
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Figure 2 Trends in number of yaws cases in three African countries and four countries in South-East Asia/Western Pacific.
Note: Data from World Health Organization.8

Region. In 2012, a survey to determine the current prevalence 

of yaws lesions in the Lomié health district showed that yaws 

remains highly endemic among Baka indigenous populations 

as well as Bantu communities, with a prevalence rate of yaws 

lesions of 9% (95% CI: 7.5–10.9).2

In the Republic of the Congo, there are three endemic 

regions – Lékoumou, Likouala, and Sangha – but at least 16 

of 84 districts nationwide report yaws cases annually. The 

most affected group of the population is the indigenous 

people (Babengas) who live in the humid forested region of 

Likouala. These regions are contiguous with the endemic foci in 

Cameroon where the indigenous population live. Coldiron et al 

conducted a screening and treatment program in two districts 

of Likouala region (Bétou and Enyellé) in 2013.14 The program 

reached some 6,000 children and identified 485 clinical cases 

with yaws-like ulcers. 183 subjects had confirmed reactive 

serology, representing a 2.9% (95% CI: 2.6–3.4) prevalence 

of clinical yaws.

The yaws control program in Central African Republic 

was reestablished in 2012. Recent evidence of surveys indi-

cate that the underlying prevalence of T. pallidum infection 

in the communities of southwest Central African Republic 

(Lobaye and Sangha) may be very high with 11% (95% CI: 

10.2–12.8) of schoolchildren with yaws skin lesions and 

85% (95% CI: 82.5–88.1) prevalence of reactive serology 

(active and latent) (B Boua, personal communication, March 

2013). This region, close to the borders of the Democratic 
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a community-based survey identified an overall prevalence 

of yaws skin lesions of 4.7% (95% CI: 3.7–6.1) in the Wasolo 

health zone, Equator province in 2012.22 In Sierra Leone, 93 

cases were reported in 2003 in remote rural communities  

of Bombali and Port Loko districts in the northern region, 

though there has been no survey done on yaws and no updated 

surveillance data is available at this stage.

A yaws outbreak was reported in northeastern Nigeria 

in 1998 by Akogun,23 despite the official position that yaws 

had been eradicated in Nigeria. A more recent study by 

Nnoruka, however, failed to identify any yaws-affected indi-

viduals among 2,871 consecutive patients at the dermatology 

clinic of the University of Nigeria in Enugu (approximately 

500 miles from the more rural area of Garkida, where 

Akogun23 conducted his research).24 In this study, however, 

most of the patients were adults, diagnosis was based on 

the patient’s history and physical examination, and no tests 

to specifically identify treponemes or treponemal infection 

were performed.24

Yaws in the WHO Southeast Asia region
In the Southeast Asia region, Indonesia reported 3,476 cases 

in 2012,2 and no official data are available from Timor-Leste, 

although this is known to be a country where yaws remains 

endemic (Table 2). Little information on yaws after the 

1960s is available from other countries in the region such 

as Cambodia, Laos, Malaysia and the Philippines that were 

previously endemic. A significant reduction of prevalence 

to near elimination was found in these countries during 

resurveys in the 1960s and later in the 1980s, suggesting 

that yaws’ disappearance could be expected. The estimated 

incidence in Timor Leste ranges from 500 to 1,000 cases 

per year and the disease has been reported from at least 6 

of 13 districts in recent years.41 In 2010 a cross sectional 

survey in four districts in Timor-Leste showed a prevalence 

of yaws lesions in children and adults of 0.39% (95% CI: 

0.18–0.85). In Indonesia, the incident number of cases 

detected from 2001–2011 has varied significantly over 

time (Figure 2). The general trend showed an increase up to 

8,907 cases in 2007, when the number of cases reached the 

highest level reported. Thereafter, in 2008, the number of 

cases diminished significantly to 6,083, and has continued 

to decrease in 2010, 2011, and 2012 with 6,128, 5,319, and 

3,746 cases per annum, respectively (Figure 2). Sixty-eight 

(14%) of the 497 districts of Indonesia report yaws; most 

cases are found in the eastern part of Indonesia. A hot-spot 

for yaws is the province of Nusa Tenggara Timur, consisting 

of 566 islands, where 2,800 cases were reported in 2012 

(C Widaningrum, personal communication, March 2013). 

Other endemic provinces are South East Sulewasi, Papua 

and Maluku. There are no recent seroprevalence published 

studies about yaws in Indonesia, except for a study carried 

out in West Sumatra in 1991 that concluded that prevalence 

of yaws lesions was 0.3% (95% CI: 0.26–0.37).28 Indonesia 

has targeted elimination of yaws by 2017 (following global 

target) using active and passive case detection and prompt 

treatment; some of the major problems faced by the program 

include the difficulty of reaching endemic communities scat-

tered over many small islands.

Great success was achieved in India, where no cases of 

yaws have been reported since 2003 and elimination was 

officially declared on September 19, 2006.13 This success 

is the result of an active government-backed elimination 

program launched in 1996 and based on active case finding 

with treatment of infectious and latent cases and contacts 

with benzathine penicillin. In India, toward the final stage 

of the campaign, a cash reward system was established to 

encourage voluntary reporting of any suspected case. The 

successful Indian elimination campaign showed the world 

that yaws prevalence in a defined area can be brought to 

zero through deliberate efforts and demonstrated that yaws 

eradication (ie, the reduction to zero of yaws prevalence on a 

global scale) is an attainable goal if sufficient resources and 

political commitment are available.

Yaws in the WHO Western Pacific region
Prior to the 1950s campaigns, there was a high burden of yaws 

in the Western Pacific region.42 Following mass treatment, 

however, the number of reported cases declined significantly 

to the point that yaws was considered eliminated in most 

areas.29 Since the late 1970s, however, reports of suspected 

cases of yaws from several areas of Papua New Guinea,30,31 

the Solomon Islands,32,33 and Vanuatu34–36 have appeared 

frequently in the literature, suggesting that elimination was 

not achieved. Yaws is not a notifiable disease in the region 

but, in 2012, Papua New Guinea reported 17,560 yaws cases, 

followed by the Solomon Islands, 12,372 cases, and Vanuatu, 

1,718 cases (Table 2).

In Papua New Guinea, prevalence of yaws lesions in 

the most recently carried out studies range between 4% 

(95% CI: 2.8–6.0) in Karkar islands in 199028 and 15% (95% 

CI: 10.5–19.7) in the peri-urban settlements of Port Moresby 

in 2001.30 Hospital-based incidence estimates are among the 

highest rates in the world (2.5% per year). Systematic national 

records on yaws have been available since 2000, showing that 

transmission is active and currently occurring in most parts 
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of Papua New Guinea. There are accounts of yaws in all the 

coastal areas and in some inland lowland areas (ie Simbu 

Province). The government has reported over 20,000 cases 

per year during the last 5 years. The most affected provinces 

are the New Ireland Province, East and West New Britain 

(which reported more than 5,000 cases each in 2011), and, to 

a lesser extent, Northern province, Madang, and West Sepik. 

The Papua New Guinean government is now interested in 

reactivating intensified yaws control activities (W Houinei, 

personal communication, March 2013).

In the Solomon Islands, between 1998 and 2012, all ten 

provinces reported cases of yaws detected among patients 

attending primary health care facilities. The absolute num-

ber of cases in 2012 was estimated to exceed 12,000; more 

than 4,000 being diagnosed in the Western Province. The 

incidence rates have fluctuated in the past 10 years, but have 

shown a downward trend from a peak rate of 65 cases per  

1,000 per year, reaching its lowest point in 2012 (23 cases 

per 1,000 per year).2 The incidence rate is high in Makira 

and Guadalcanal, and low in Isabel and Choiseul.

In Vanuatu, 2,197 cases of yaws were reported in 2011 

and 2,154 in 2012.8 The highest endemicity is found in the 

Provinces of Tafea and Sanma (F Taleo, oral communication, 

March 2013). Despite repeated mass treatments carried out in 

these provinces, clinical cases continue to be reported. Cases 

are commonly found in clusters on certain islands of Tafea 

(ie,Tanna Island) and Sanma (ie, Santo Island) provinces. 

A serological and clinical survey using a cluster sampling 

method was conducted in 2008 to assess the endemicity of 

yaws on Tanna island. Among 306 individuals from whom 

blood samples were taken, 95 (31%, 95% CI: 26.1–36.4) were 

positive for rapid plasma reagin and/or rapid diagnostic test 

for syphilis.34 These results were similar to those reported by 

de Noray et al in 2001 in the Santo Island, were a prevalence 

of reactive serology of 20.9 (95% CI: 16.5–26.1) was found.36 

Data from other areas of the South Pacific are very limited. 

Surveys conducted in the 1950s–60s showed a varying degree 

of yaws endemicity in the region with a high prevalence found 

in Fiji. However, passive surveillance continued in these 

areas, and a very small number of cases were reported over 

the next few decades. A recent survey in Wallis and Futuna 

(Polynesia) found only one adult with skin lesions consistent 

with yaws. The authors suggest that yaws has not resurged 

in these islands.43 

In Australia, the most recent information is from 1972, 

reporting a serological survey in the aboriginal population 

of the Northern Territory. The authors concluded that while 

no case of active yaws was found, the prevalence of syphilis 

reactive serology varied from 3.4% to 58% indicating that 

yaws and probably venereal syphilis were present.44

Yaws in the WHO region of the Americas
There is scarce recent information on the epidemiological 

situation of yaws in the WHO region of the Americas where, 

since 1977, this disease has no longer been identified as a 

public health problem.45 Yaws incidence had been very low 

since 1970 with small foci remaining in Ecuador, Suriname, 

Guyana, Colombia, and some islands of the Caribbean.45 

Importantly, it is not known whether a lack of reported cases is 

the result of true disease elimination or lack of surveillance.

In Ecuador, a survey in the northern region of Esmeraldas 

documented a prevalence of active yaws of 16.5% (95% CI: 

14.9–18.3) in 1988.42 A continuous long-term community-

based surveillance program was therefore put in place focus-

ing on yaws as one of the sentinel diseases. The successful 

results of this intervention were consistently reported in a 

second survey in 1993, showing a reduction in the prevalence 

of clinical cases to 1.4% (95% CI: 0.88–2.3).40 In Ecuador no 

yaws cases were identified between 1993 and 1998; therefore, 

the disease is also regarded as being eliminated.12 In Guyana, 

following the implementation of a control program in 2000, 

a resurvey conducted the following year showed a drop in 

prevalence of yaws skin lesions from precampaign 5.1% (95% 

CI: 3.9–6.6) to postcampaign 1.6% (95% CI: 0.08–0.3).38

Characterizing epidemiology  
of yaws: key issues, challenges,  
and implications for yaws  
eradication program
Low completeness and timeliness  
of reporting
One of the key challenges facing yaws eradication today 

is the lack of clear understanding of the disease burden 

and distribution. Several conditions contribute to this situa-

tion, namely: 1) yaws is not a notifiable disease, so countries 

do not need to report to WHO; 2) the assessment of incidence 

at a national level relies on reports being submitted to the 

National Health Information System – therefore, underre-

porting may have a major impact on incidence estimation; 

and 3) figures of incidences are largely based upon returns 

of attendances at clinics and rural dispensaries. In many such 

establishments, the standards of diagnosis are low and do 

not have serologic methods to confirm a clinical suspicion. 

Often, diagnosis is based upon clinical observation only, so 

misdiagnosis may undermine the actual estimate of disease 
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burden. Also, this would not account for the many patients 

who are in the latent stage. All in all, current figures on yaws 

incidence can be used only as a rough indication.

We have previously argued that inadequate information 

about the location of cases constitutes in itself an unan-

swered research question on yaws. The most recent figures 

reported to WHO sum up about 100,000 new cases8 of yaws 

yearly, but cases reported are incomplete and very limited, 

so we are nowhere near the full extent of the problem. The 

resurgence of the disease and recent developments using a 

single dose of oral azithromycin have renewed optimism 

that eradication can be achieved through a comprehensive 

large-scale treatment strategy. To eradicate yaws, there is 

a need to intervene everywhere that the disease occurs, no 

matter how remotely located or difficult to access. Further 

mapping of populations in which yaws is known or suspected 

to be endemic should be considered a priority in the yaws 

eradication agenda.

Hard-to-reach populations and migration
Difficult-to-reach populations add to the complexities 

already facing the international community in ensuring that 

those affected are effectively reached. Residual transmission 

in some yaws-eliminating countries might be concentrated 

in a few hard-to-reach populations. Delivery of services to 

these hot spots can be challenging because their identities 

vary by setting and their members often face substantial 

barriers to health care access. Hard-to-reach populations, 

including ethnic or political minority groups, are typically 

impoverished and mobile, often driven to more remote 

areas by marginalization, safety concerns, and economic 

opportunities.

One of the hot spots for yaws in Africa is the humid for-

ested region in the borders between Cameroon, Central African 

Republic, Democratic Republic of the Congo, and Republic 

of the Congo. This area is inhabited by indigenous popula-

tions who live in poor areas with little or no access to health 

care. Recent serological (Boua B, personal communication, 

March, 2013) surveys have reported serological prevalence 

rates between 20% and 86% in these communities. There are 

several challenges in bringing health care to the indigenous 

populations: 1) difficulty of access to the communities;  

2) high cost of medical missions to their communities; 3) lack 

of health services to integrate activities; and 4) unhygienic 

and crowded living conditions in deep humid forest, which 

is favorable for yaws. Equitable access to yaws prevention 

and treatment should be addressed early in the eradication 

effort.

Migration and imported yaws is the other major threat 

to achievement and maintenance of elimination, with great-

est risk for countries neighboring high-endemic areas. With 

the ever-increasing movement of people, more instances of 

yaws reintroduction to yaws-eliminating areas need to be 

anticipated for development of appropriate surveillance and 

response systems.

Serological cross-reactivity  
of syphilis and yaws
The infection with one T. pallidum subspecies does not pro-

tect against infection with another. Thus, it is quite possible 

that syphilis and yaws could exist in the same community. 

Several studies have reported the presence of syphilis in some 

countries where yaws is endemic (eg, Papua New Guinea),46,47 

and, in a number of countries of West Africa, high prevalence 

rates for syphilis have been found in pregnant women based 

on rapid treponemal tests.48 In the past syphilis was generally 

considered to be more prevalent in large towns, where yaws 

is usually absent. The wearing of more clothing by children, 

and perhaps less crowded conditions at night might be con-

tributory factors. Moreover, the two diseases affect different 

age-groups. Yaws is usually contracted in childhood and 

infectious lesions are infrequent after the age of 30 years.

Nevertheless, the possibility that in some areas yaws and 

syphilis are both being actively transmitted serves as a note of 

caution. Current serological tests are unable to discriminate 

among the agents of the human treponematoses. The coex-

istence of venereal and nonvenereal treponemal infections 

might affect the accuracy of epidemiological surveillance.

Conclusion
Yaws, a disease once again targeted for eradication after the 

1950s–1960s WHO–United Nations Children’s Fund spon-

sored campaign, is now being reported in at least 12 countries 

in tropical areas of Africa, Southeast Asia, and the Pacific. Yet 

its epidemiology is not yet fully understood. The extent of the 

yaws burden remains unclear due to various factors, including 

low completeness/timeliness of reporting, the inconsistent 

reporting of cases across countries because of the status of 

non-notifiable disease, misdiagnosis, and lack of accuracy 

of data. Moreover, the fact that the disease affects mostly 

remote communities, migrant groups, and minority groups 

with difficult or no access to health care (with the ensuing 

underreporting) as well as the cross-seroreactivity between 

yaws and syphilis further impacts the validity of population 

estimates of the disease prevalence among others. More effort 

is needed in order to refine accuracy of data currently being 
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reported. A better characterization of the epidemiology of 

yaws globally is likely to positively impact the planning and 

implementation of yaws eradication.
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