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Overview of presentation  
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Ç STI epidemiology: populations, transmission, determinants: 7 ς14
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33

0
8

_
X

X
X

_
M

M
3

BC

1700

1800

1900

2002

1500

2003

2003

1968

2003

... and, since BC, the STIs epidemic



44

SexuallyTransmitted Infections, STIs

There are about 30 STIsor disease syndromes that 
result from STIs
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STIs

Bacteria

Ç Gonorrhea (Neisseria gonorrhoeae)

Ç Chlamydia (Chlamydia trachomatis)

Ç Syphilis (Treponema pallidum)

Ç Chancroid (Haemophilus ducreyi)

Viruses

Ç Genital warts and cervicalτmainly--cancer (human 
papillomavirus)

Ç Genital herpes (herpes simplex virus)

Ç Hepatitis B (hepatitis B virus)

Parasites

Ç Trichomoniasis (Trichomonas vaginalis)

Ç Pubic lice (Phthirus pubis)



66

0
8

_
X

X
X

_
M

M
6

{ƛƴŎŜ ǘƘŜ улΩǎΥ IL±Σ ǘƘŜ ƴŜǿΣ ŘŜǾŀǎǘŀǘƛƴƎΣ {¢L



77

STI transmission dynamics at population level
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Rate of spread of STIs* 

Ro= bx c x D
b- mean probability of transmission per exposure 

C - mean rate of sexual partner change within the

population 

D - mean duration of infectiousness of the newly

infected persons 

If Ro < 1, the infection eventually disappears from the 

population!
* May RM, Anderson RM., Transmission dynamics of HIV infection, Nature. 1987 Mar 12-

18;326(6109):137-42.
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Average duration of infection for Chlamydiaand Neisseria
gonorrhoeae*

Infection Asymptomatic and not treated Symptomatic and treated

Male Female Male Female

Chlamydia 1.25 years 1.25 years 4 weeks 8 weeks

Neisseria gonorrhoeae 5 months 6 months 2 weeks 4 weeks 

Primary 1 month

Secondary 3 months 

Latent 3 years 

Tertiary 15 years

Average duration of infection for individuals

with Syphilis depending on stage in which they

are treated*

* World Health Organization. Prevalence and incidence of selected Sexually Transmitted Infections, Chlamydia, Neisseria

Gonorrhoeae, Syphilis and Trichomonas vaginalis: Methods and Results used by WHO to generate 2005 estimates. WHO,

Geneva 2010.
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Determinants of STIs epidemic* 
Microenvironment Macroenvironment

¶Biological ¶Cultural, Social and Economic

- gender - poverty

- age - gender inequality

- coexistance of other STIs - health seeking behaviours

- silent on sex issues

- pregnancy - stigma and discrimination

¶Immunological ¶Epidemiological

- STIs prevalence

¶Behavioural

- age at coital debut ¶Demographic

- multiple sexual partners - population age structure

- sexual practices: - sex ratio

- anal sex

- sex during menstruation ¶Political and structural

- male circumcision

- drug or alcohol use

ÅChapter 4 : « Global Epidemiology of Sexually Transmitted Infections »
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! Some STIs increase the risk of HIV transmission
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Studies on sexually transmitted infection as risk 
factor for HIV transmission*

Reference Study population
Sexually transmitted 

infection studied
Relative risk Odds ratio

Plummer, 1991 Female sex workers, Kenya Chlamydia 3.6

Laga, 1993 Female sex workers, Democratic 

Republic of the Congo

Chlamydia

Gonorrhoea

Trichomoniasis

3.6

4.8

1.9

Kassler, 1994 Heterosexual cohort, United

States of America

Gonorrhoea 2.5

Craib, 1995 Cohort of MSM, Canada Rectal gonorrhoea 3.18

Cameron, 1989 Heterosexual men, Kenya Mainly chancroid 4.7

Telzak, 1993 Heterosexual men, United States of America GUD, chancroid 3.0

Limpakarnjanarat, 1999 Female sex workers, Thailand Syphilis

GUD and herpes

3.7

2.0 ï2.4

Mbizvo, 1996 Antenatal care women, Zimbabwe GUD + PID 5.8

Bollinger, 1997 Sexually transmitted infection clinic

attendees, India

GUD 4.2

Stamm, 1988 MCM, United States of America Herpes, syphilis 3.3 ï8.5

Holmberg, 1988 MCM, United States of America Herpes 4.4

Darrow, 1987 MCM, United States of America Syphilis 1.5 ï2.2

World Health Organization. Global Strategy for the prevention and control of sexually transmitted infections: 

2006-2015. ISBN 9789241563475. Geneva  2007. 
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! Syphilis infection may increase the HIV viral load of co-

infected patients, and may increase the risk of mother-
to-child transmission of HIV*

* Victor Mwapasa et al, Maternal syphilis infection is associated with increased risk of mother-to-child 

transmission of HIV in Malawi, AIDS 2006, 20:1869-1877.
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HIVςSyphilis seroconcordance in pregnant women* 
- African Region -
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* Stoner BP, Schmid G, Guraiib M, Adam T, Broutet N, .Use of maternal syphilis seroprevalence data to 

estimate the global morbidity of congenital syphilis, oral presentation ISSTDR Congress 2005. 
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STI Global Burden

WHO approach to International STI "Surveillance"- Estimations

WHO did this in 1995, 

1999, 2005, 2008, 

and 2012

visit RHR at: http://www.who.int/reproductive-health/

visit WHO at: http://www.who.int

http://www.who.int/reproductive-health/
http://www.who.int/
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Estimated new cases of curable STIs 

(WHO; 2012)

357 million new cases of curable STIs in 2012: 
chlamydia, gonorrhea, syphilis, trichomoniasis 

Source:L. Newman et al. Global Estimates of the Prevalence and Incidence of Four Curable Sexually Transmitted Infections in 
2012 Based on Systematic Review and Global Reporting. PlosOne. December 2015. 
http://dx.doi.org/10.1371/journal.pone.0143304

http://dx.doi.org/10.1371/journal.pone.0143304
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Estimated prevalence (and 95%) of four 

curable STIs amongst adults (15-49 years) by 

WHO region, (WHO 2012)*

* Source: L. Newman et al. Global Estimates of the Prevalence and Incidence of Four Curable Sexually Transmitted Infections in 2012 Based on

Systematic Review and Global Reporting. PlosOne. December 2015. http://dx.doi.org/10.1371/journal.pone.0143304

http://dx.doi.org/10.1371/journal.pone.0143304
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Estimated prevalence by infection and World 

Bank classification. (WHO 2012)*

* Source: L. Newman et al. Global Estimates of the Prevalence and Incidence of Four Curable Sexually Transmitted Infections in 2012 Based on

Systematic Review and Global Reporting. PlosOne. December 2015. http://dx.doi.org/10.1371/journal.pone.0143304

Note: Estimates by World Bank classification are not identical to those by geographic region as three countries are not classified by World Bank

and were therefore excluded: Cook Islands, Niue, and Nauru.

http://dx.doi.org/10.1371/journal.pone.0143304


19

0
8

_
X

X
X

_
M

M
1

9

Estimated new cases (and 95% UI) of four 
curable STIs amongst adults (15-49 years) by 
WHO region, (WHO 2012)* 

* Source: L. Newman et al. Global Estimates of the Prevalence and Incidence of Four Curable Sexually Transmitted Infections in 2012 Based on

Systematic Review and Global Reporting. PlosOne. December 2015. http://dx.doi.org/10.1371/journal.pone.0143304

http://dx.doi.org/10.1371/journal.pone.0143304
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Estimated incidence (ó000) by infection and 

World Bank classification. (WHO 2012)*

* Source: L. Newman et al. Global Estimates of the Prevalence and Incidence of Four Curable Sexually Transmitted Infections in 2012 Based on

Systematic Review and Global Reporting. PlosOne. December 2015. http://dx.doi.org/10.1371/journal.pone.0143304

Note: Estimates by World Bank classification are not identical to those by geographic region as three countries are not classified by World Bank

and were therefore excluded: Cook Islands, Niue, and Nauru.

http://dx.doi.org/10.1371/journal.pone.0143304
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World Health Organization. Global Strategy for the prevention and control of sexually transmitted 
infections: 2006-2015. ISBN 9789241563475. Geneva  2007. 

! In pregnancy, untreated early syphilis will result in 

a stillbirth rate of 25%and be responsible for 14% of 
neonatal deathsςan overall perinatal mortality of 
about 40%. 
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Syphilis prevalence rates amongst pregnant women in 
Africa 

Country Prevalence Studied population Reference

Botswana 4,8 pregnant women attending ANC clinic Romoren M, et al., 2007

Democratic Republic of 

Congo
0 pregnant women attending ANC clinic Kinoshita-Moleka R, et al., 2008

Mozambique 4,7 pregnant women attending ANC clinic Lujan et al, 2008 

Nigeria 1,87
pregnant women attending ANC clinic 

for first visit 

Federal Ministry of Health, Nigeria: 

2005 National HIV/Syphillis

seroprevalence sentinel survey 

among pregnant women attending 

ANC clinics.  April 2006 

Tanzania 1,6
women attending one of 6 ANC clinics, 

15-49 y.o.
Yahya-Malima et al, 2008

Uganda 1,6

pregnant women attending booking visit 

at Entebbe district hospital, 

15-40 y.o.

Tann CJ et al, 2006 

Zambia 6,8
pregnant women attending ANC clinic, 

14-44 y.o.

Zambia antenatal clinic sentinel

surveillance report: 1994-2004. 

(2005).
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! Worldwide, up to 4000 newborn babiesbecome 

blind every year because of eye infections 
attributable to untreated maternal gonococcal and 
chlamydial infections.

World Health Organization. Global Strategy for the prevention and control of sexually 

transmitted infections: 2006-2015. ISBN 9789241563475. Geneva  2007. 
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Neisseria gonorrhoeae prevalence studies among 
pregnant women 
Country Prevalence Studied population Reference

Botswana 3 pregnant women attending one of 13 ANC clinics Romoren M, et al., 2007

China 0,8 pregnant women; 1st ANC visit Chen XS et al, 2006 

Democratic Republic 

of Congo
0,4 pregnant women attending ANC clinic

Kinoshita-Moleka R, et al., 

2008 

Fiji 1,7 ANC clinic attendees in Suva Cliffe SJ et al, 2008

Ghana 0,6
pregnant women attending ANC at Korle Bu 

teaching hospital
Apea-Kubi et al, 2004

Kenya 1,2 pregnant women attending ANC clinic Moses S et al, 2003

Lao 0,8
pregnant women (<20 weeks) at first visit  to 

Sethiathirath or MCH hospital
Thammalangsy S et al, 2006 

Mongolia 6,1 10 randomly selected ANC clinicals
Report from MOH Mongolia, 

2007

Mozambique 2,5 pregnant women attending ANC clinic Lujan et al, 2008

Nepal 2,3
Women who are 6 week postpartum with live 

birth residing in rural southeastern Nepal
Christian P et al, 2005

South Africa 8 pregnant women attending ANC clinic Sturm PDJ et al, 2004

Tonga 2,5 ANC clinic attendees attending central hospital Cliffe SJ et al, 2008

Zimbabwe 1,1 pregnant women attending ANC clinic Mbizvo EM et al, 2001
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Chlamydia prevalence studies among pregnant 
women 
Country Prevalence Population Reference

Botswana 8 13 ANC clinics Romoren M, et al., 2007

Brazil 9,4
ANC clinic - diverse emo and socio economic 

backgrounds, 11-47 y.o.

Brasil. Ministério da Saúde. 

Secretaria de Vigilância em Saúde. 

Programa Nacional de DST e Aids. 

2008

China 10,1 pregnant women; 1st ANC visit Chen XS et al, 2006

Fiji 29 ANC clinic attendees in Suva Cliffe SJ et al, 2008

Ghana 3
pregnant women attending ANC at Korle Bu 

teaching hospital
Apea-Kubi et al, 2004

Ireland 3,7
pregnant women - asymptomatic, 

15 ï50 y.o.
McMillan et al, 2006

Japan 3,7 pregnant women, 14-46 y.o. Shimano S et al, 2004

Lao 9,6
pregnant women (<20 weeks) at first visit to 

Sethiathirath or MCH hospital
Thammalangsy S et al, 2006

Mozambique 4,1 Pregnant women attending antenatal clinic Lujan et al, 2008
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! Untreated gonococcal and chlamydial infections in 

women will result in pelvic inflammatory disease in 
up to 40%of cases. Onein four of these will result in 
infertility.

World Health Organization. Global Strategy for the prevention and control of sexually 

transmitted infections: 2006-2015. ISBN 9789241563475. Geneva  2007. 



27

Chlamydia prevalence studies in different 
populations

Country Prevalence Studied population Reference

France

1,6 female

General population, 18 ï44 y.o.

ANRS. INED. INSERM. Quoted in 

ECDC Technical Report: Review of 

Clamydia Control Activities in EU 

Countries. May 2008
1,4 male

Japan 6,8 female

students from nine schools (5 universities and 4 

professional schools) located in the suburbs of 

Miyazaki City included students sexually active and 

not, 18-35 y.o.

Imai H et al, 2004

Korea 5 male
sexually and not sexually active university students, 

18-25 y.o.
Lee SJ et al. 2005

Luxembourg

2,3 female

High school students, under 25 y.o.

ECDC. 2008. Techincal Review of 

Chlamydia Activities in EU 

Countries0,9 male

Netherlands
2,5 female

General population, 15 ï29 y.o. Van Bergen J et al, 2005
1,5 male

New Zealand 2,7 female university students, 18-25 y.o. Baker M et al, 2005

Norway
6,7 female

General population, 18 ï25 y.o.
Steen et al, 2008 Referenced in 

ECDC5,8 male

Sweden
4,6 female

General population, 15 - 35 + y.o. Novak DP & Karlsson RB, 2006
6 male

Thailand
7,5 female

students at 2 vocational colleges, 15- 21 y.o. Whitehead et al, 2008
6 male
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! Trichomoniasis in the era of new generation 

diagnostics (LCRand PCR).

Whether the level of prevalence of TV infection has been 
underestimated?

World Health Organization. Global Strategy for the prevention and control of sexually 

transmitted infections: 2006-2015. ISBN 9789241563475. Geneva  2007. 
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Trichomoniasis prevalence studies amongst 
pregnant women 

Country Prevalence Studied population Reference

Australia 7,2

cohort of women attending aboriginal and islander 

health services in Townsville (provincial urban 

centre)

Panaretto KS et al, 2006

China 3,2 pregnant women; 1st ANC visit Chen XS et al, 2006

Lao 1,8
pregnant women (<20 weeks) at first visit to 

Sethiathirath or MCH hospital, Population

Thammalangsy S et al, 

2006

Mongolia 6,7 10 randomly selected ANC clinics
Report from MOH 

Mongolia, 2007

Samoa 20,8

pregnant women; out of the women living in villages 

outside of Apia on the main island of Upolu (28, 

68.2%), with the remainder living in Apia (132, 

31.4%).

Sullivan EA et al, 2004
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Prevalence of pathogens in cases with urethral 
discharge in seven countries*

Country

Prevalence (%) Negative 

for all four 

pathogens 

(%)

No. of 

specimens

Neisseria 

gonorrhoeae

Chlamydia 

trachomatis

Trachomonas 

vaginalis

Mycoplasma 

genitalium

Benin 65.1 8.1 8.1 10.5 20.9 86

Burkina Faso 81.0 15.0 12.0 11.0 11.0 100

C¹te dôIvoire51.9 21.0 2.5 14.8 25.9 81

Ghana 52.4 10.5 19.0 10.5 23.8 105

Guinea 51.5 13.4 4.1 12.4 28.9 97

Mali 53.1 10.4 24.0 8.3 30.2 96

Senegal 77.7 16.0 24.5 3.2 10.6 94

Total 61.9 13.4 13.8 10.0 21.5 659

P-values < 0.001 0.21 <0.001 0.24 0.001

Percentages for countries add up to more than 100% due to multiple infections.

P-values indicate the level of significance of intercountry variation.

*Pepin J, et al. Etiology of urethral discharge in West Africa: The role of Mycoplasma genitalium and

Trichomonas vaginalis. Bull World Health Organ 2001; 79: 118-126.
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! Herpes Simplex Virus Type IIis responsible for over 

two-third of all episodes of genital herpes and more 
than 5%of recurrent cases.

Corey L, et al. Genital herpes simplex virus infections: current concepts in diagnosis, 

therapy, and prevention. Ann Intern Med 1983; 98: 958-972.
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Herpes simplex virus type 2
417 million people 15-49 year old living with HSV-2
11.3% global prevalence
19.2 million new infections

Source:K. Looker et al. Global Estimates of Prevalent and Incident Herpes Simplex Virus Type 2 Infections in 2012. 
PlosOne. January 2015. http://dx.doi.org/10.1371/journal.pone.0143304

http://dx.doi.org/10.1371/journal.pone.0143304
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! Chancroid, caused by Haemophilus ducreyi, is a 

common cause of genital ulcerin developing countries, 
particularly in sub Saharan Africa, Caribbean and south-
east Asia 
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Etiology of Genital Ulcer (Chancroid and Genital Herpes) by 
year of study in South Africa

Source: WHO, Report of an Expert Consultation on Improving the Management of Sexually Transmitted Infections, 2001


