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Abstract 

Objectives: We reviewed the epidemiology of HIV and selected sexually transmitted 
infections (STI) among female sex workers (FSWs) in WHO-defined Europe. There were 
three objectives: i) assess the prevalence of HIV and STIs (Chlamydia, Syphilis, Gonorrhoea); 
(ii) describe structural and individual level risk factors associated with prevalence; and (iii) 
examine the relationship between structural level factors and national estimates of HIV 
prevalence among FSWs. 

Design: A systematic search of published and unpublished literature measuring HIV/STIs and 
risk factors among FSWs, identified through electronic databases published since 2000.  
‘Best’ estimates of HIV prevalence were calculated from the systematic review to provide 
national level estimates of HIV. Associations between HIV prevalence and selected 
structural level indicators were assessed using linear regression models.  

Studies reviewed:  Of the 1993 papers identified in the search, 73 peer-reviewed and grey 
literature documents were identified as meeting our criteria of which 63 papers provided 
unique estimates of HIV and STI prevalence and 9 reported multivariate risk factors for 
HIV/STI among FSWs. 

Results: HIV in Europe remains low among FSWs who do not inject drugs (<1%). FSWs 
experience high levels of violence and structural risk factors associated with HIV, including 
lack of access to services and working on the street. Linear regression models showed HIV 
among FSWs to link with injecting drug use and imprisonment.  

Conclusions: Findings show that HIV prevention interventions should be nested inside 
strategies that address the social welfare of sex workers, highlighting in turn the need to 
target the social determinants of health and inequality, including regarding access to 
services, experience of violence and migration. Future epidemiological and intervention 
studies of HIV among vulnerable populations need to better systematically delineate how 
micro-and macro-environmental factors combine to increase or reduce HIV risk 
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Article focus 

A systematic review to identify and synthesise the prevalence estimates and risk factors for 
HIV and selected STIs among female sex workers (FSW) in Europe. 
 
An ecological analysis to examine the relationship between structural level risk factors and 
national estimates of HIV prevalence among FSWs in Europe.  
 
Key messages 

The review shows how HIV remains low among female sex workers (FSW) who do not inject 
drugs. Injecting drugs is the primary individual-level risk factor for HIV among FSWs in 
Europe and HIV is highest in the East where prevalence among people who inject drugs is 
also high. 
 
FSWs are vulnerable to multiple forms of violence as well remain sexually vulnerable. 
Interventions need to address broader occupational and personal health concerns, including 
location where sex is sold, tackling violence, as well as low levels of condom and 
contraceptive use with non-paying partners  
 
Targeted interventions need to be embedded within broader structural policies that 
improve the social welfare of sex workers and tackle social determinants of health, including 
improving access to services, reducing harms associated with enforcement and migration.   
 
Strengths and Limitations 

This review provides the most comprehensive estimates of HIV/STI estimates among FSWs 
in Europe to date and is the first of its kind to delineate structural and individual level risk 
factors.   
 
Multivariate analyses adjusted for a diverse range of confounders, making direct 
comparisons across studies difficult and precluding the use of meta-analysis. 
 
Findings of the review are dependent on the quality of the studies which were often 
variable and some studies were included that drew on small sample sizes.  
 
The small number of country reports prevented multivariate analysis in the ecological 
analysis and the descriptive linear nature of the relationships examined are unlikely to be a 
true representation of the complex multi-level relationship in play. 
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Introduction 

While globally the number of new HIV infections has declined over the last decade, in 

Europe they have continued to increase.(1) By 2011 there were over 1.2 million individual 

HIV case reports, with over half a million diagnoses reported in the last five years. The 

epidemiology of HIV in Europe suggests a concentrated epidemic with the burden of HIV 

cases among men who have sex with men (MSM) in the West and people who inject drugs 

(PWID) in the East.(2)The epidemic in the East is fuelling the continuing increase in new HIV 

cases in Europe: between 2006 and 2011 an average of 273 cases per million people were 

recorded in the East compared to 74 and 11 in the West and Centre.(3) While drug injecting 

is the main exposure category in the East, the number and proportion of cases linked with 

heterosexual exposure has increased within the last five years with over 60% of these cases 

among women. This emphasises the potential for concentrated HIV epidemics to become 

more generalised.(4) 

A recent meta-analysis of HIV prevalence studies among female sex workers (FSW) in low- 

and middle-income countries suggested that FSWs – including from Europe (Georgia, 

Estonia and Ukraine) – had higher odds of HIV compared with all women of reproductive 

age.(5) Evidence also suggests that the size of the female sex working population is 

correlated with countrywide HIV prevalence.(6) Historically in West Europe HIV prevalence 

among FSWs has remained low and European countries do not collate risk factor 

information concerning sex work as part of case reporting.(7-9) Behavioural surveillance is 

also limited, usually collected through one-off surveys rather than ongoing or repeated 

surveillance at a national level.(10) There is little consistency in the surveillance indicators 

collected making comparisons difficult across countries.  

Considering the growing epidemics of HIV in Europe, evidence of increasing heterosexual 

transmission, and the significant overlap between sex work and drug injecting across the 

region, and especially in the East(11-13), this study set out to review the epidemiology of 

HIV and selected sexually transmitted infections (STI) among FSWs in WHO-defined Europe. 

There is a growing body of research that substantiates relationships between environmental 

factors and HIV vulnerability among sex workers.(14, 15) This literature highlights the 
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importance of poverty as a major structural factor in risk and vulnerability related to drug 

use and sex work, particularly in countries experiencing large scale political and social 

transition.(16) It also shows the effect of criminalization of sex work disabling capacities for 

HIV prevention for example through the confiscation of condoms as evidence of 

prostitution(15, 17) as well as indirectly through an increase in violence and mental health 

problems.(18-20) However, HIV epidemiological research has tended towards the 

delineation of individual-level and proximal risk factors, neglecting the study of social 

determinants.(21) This review therefore seeks to explore the extent to which recently 

published European evidence on HIV among SWs measures structural and environmental 

risk factors. Our objectives were three-fold: i) to assess the prevalence and incidence of HIV 

and STIs (Chlamydia, Syphilis, Gonorrhoea) among FSWs; (ii) to describe risk factors 

associated with prevalence and incidence, delineating structural and individual level factors; 

and (iii) to examine the relationship between structural level factors and national estimates 

of HIV prevalence among FSWs.  

Methods 

Search strategy and selection criteria 

We systematically searched Medline, Embase, Global Health, Social Science Citation Index, 

Popline, and CINAHL for studies published from 2005 to October 20, 2011. To identify 

articles we combine five broad search themes with the Boolean operator “AND”. The first 

theme, HIV, combined the Medical Subject Headings (MESH) terms “HIV” or “HIV infections” 

with the free word search for “HIV”, “human immunodeficiency virus” with “OR”. The 

second theme sexually transmitted infections (STI) combined the MESH terms  “Chlamydia” 

“Chlamydia infections”, “Gonnorhea”, “Syphilis” or “Treponema Pallidum” with free terms 

“Chlamydia Trachomatis”, “Chlamydia”, “C Trachomatis”, “Treponema Pallidum”, “T 

Pallidum”, “syphilis”, “Neisseria gonorrhoea”, “N gonorrhoea”, “Gonorrhoea”, combined 

with “OR”. The third theme, prevalence, incidence and risk factors, included the MESH 

terms “prevalence”, “incidence”, “risk”, “factor analysis”, “statistical”, “regression analysis”, 

“risk factors”, “risk-taking” and “epidemiology” with the free words “prevalen*”, 

“incidence”, “risk*”, “correlat*”, “determinant*”, “vulnerab*”, “regression”, “risk”, 

“(enhanc*adj3) transmission”, “multivar*”, “(route*adj3 transmission)”, “(factor*adj3 
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transmission)”, “social norm*”, “network”, “socio-demographic”, “socio-economic”, 

“lifestyle”, and “epidemiol*” with “OR”. The fourth theme, geographic coverage, included 

the names of the countries in the region, as well as the free word terms “Europe*” and 

“Central Asia*” combined with “OR”. The fifth theme combined the MESH terms “sex 

worker” and “prostitute” with the free words “sex work*” “prostitut*”, “entertainment 

worker*”, “(exchang* adj3 sex)”,  “(sell* adj3 sex)”,  “(sold* adj3 sex)”, “(sex adj3 money)”, 

“(transaction* adj3 sex)”, “(commerc adj3 sex)”, “(surviv* adj3 sex)”, “(sex adj3 drug*)”, 

“sex trade”,  “sex industry”, “(sex* servic*)”, “ brothel*”, “red-light”, “solicit*”, “bar girl*”, 

“hostess*”, “ escort*”, “ masseu*” with “OR”. 

Reference lists of found articles were also searched and experts in the field consulted to 

identify other relevant studies. We conducted a systematic search of websites of research 

institutes, service providers and donor organisations working with sex workers across the 

region. Conference abstracts from the International Conference on the Reduction of Drug 

Related Harm were searched (2005-2010) and the International AIDS Conference (2006, 

2008, 2010).  

Study selection and eligibility 

We included reports written in English, Spanish, French and Russian published from 2000-

2011 based on studies undertaken in WHO-defined Europe that reported rates on: HIV 

prevalence or incidence; syphilis, chlamydia; and gonorrhoea. A FSW was defined as a 

woman who has ever exchanged sex for money, drugs or goods. Studies were included if 

they reported crude or adjusted associations.  

Papers were excluded if they reported a sample size less than 50 (except in countries where 

limited data were available) had unclear sampling methods, or they contained no primary 

data, although the references were searched to gather primary studies not identified by the 

search. Papers not fitting the inclusion criteria were set aside to aid interpretation of the 

systematic review findings. Figure 1 summarises the papers searched and retained in the 

review. Following full-text review 73 peer-reviewed and grey literature documents were 

identified as meeting our criteria of which 60 papers provided unique estimates of HIV and 
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STI prevalence and 9 papers report multivariate or univariate (2) risk factors for HIV/STI 

among FSWs. 

Insert Figure 1  

We extracted data on: survey year; recruitment location; sample size; geographical 

coverage; condom use with clients and non-paying partners; experience of violence from 

clients or police and injecting drug use. The heterogeneity of studies with regard to 

definitions of sex work, sampling strategy and geographical diversity precluded statistical 

meta-analysis. We therefore undertook a narrative synthesis and described prevalence of 

HIV and STIs, presenting adjusted and unadjusted associations differentiating between 

structural and individual level risk factors. ‘Individual’ level factors were defined as those 

endogenous to the individual and his or her agency or practices, whereas ‘structural’ factors 

were defined as those exogenous to the individual and/or indirectly linked to individual 

agency or practices.(16, 22) We therefore incorporate all forms of social and environmental 

factors potentially affecting risk within the category of ‘structural’. We acknowledge at the 

outset unavoidable limits in distinguishing ‘individual’ from ‘structural’ level factors given 

how these inevitably interplay, often indirectly and non-linearly.(21, 23). Our review 

conformed to the PRISMA checklist for systematic reviews.(24) 

Ecological analysis. 

Two authors (EJ and LP) independently assessed the quality of the studies reporting HIV 

prevalence estimates using a scoring system that graded the papers according to: wide 

geographic coverage; most recent study; population sampled; and recruitment setting. We 

allocated up to three points each for most recent studies, population sampled, country 

coverage, and for the range of settings sampled, and deducted one point for clinic only 

samples due to the potential for bias.(25) ‘Best’ estimates were used to facilitate 

comparison of HIV prevalence estimates across the region. Linear regression models were 

used in order to assess the relationship between HIV prevalence and selected individual and 

structural indicators in an ecological analysis. Indicators were identified as important from 

the systematic review or where previous evidence has shown a relationship with HIV 

through ecological studies or multi-level modelling. These include: GINI coefficient providing 
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an estimate of inequalities in wealth; female to male pay differential; and the number of 

people imprisoned per 100,000 population.(26-28) The regression line was plotted on top of 

a two-way scatter graph plotting the HIV prevalence against the explanatory variable to 

examine the association visually. As well as allowing us to judge the existence of an 

association, in the event of an observed association it allowed us to judge the 

appropriateness of a straight line for representing the relationship or whether another type 

of relationship may exist between the outcome and explanatory variables. Separate 

regressions were run that focussed on the central 50% of observations excluding extreme 

values that could unduly influence the linear regression model. All analyses used STATA 12 

(Stata Corp, College Station, Texas). 

Results 

HIV among female sex workers 

HIV prevalence among FSWs in West Europe is generally low, at 1% or less. (29-40) 

Prevalence was higher in Italy and Spain among street samples that included migrants and 

transgender SWs.(33, 41-43) Prevalence of HIV is low in countries in Central Europe 

between 1 and 2%(29, 39, 44-50) and in East Europe consistently higher ranging between 

2.5% and 8% in Azerbaijan (Baku),(51, 52) 4.6% in Moldova (Chisinau)(51) and 7.6% in 

Estonia (Tallinn).(53) A lower prevalence was reported in Georgia and Armenia at less than 

2%(39, 54) and 0% in Lithuania and Belarus.(39, 55) A higher prevalence was reported in 

2009 in Minsk (Belarus) of 6.4%, where 15.5% of the sample reported injecting. (56) In both 

the Russian Federation and Ukraine, prevalence varied significantly by city ranging from 2% 

to 62% in Tomsk and Togliatti, Russia and between zero in Uzhgorod, Kharkov and Chernitz 

and 42% in Donetsk, Ukraine.(57-59) In the Netherlands, HIV prevalence was reported at 

3.8% overall but far higher among women with a history of injecting drug use (13.6%) 

compared to those without (1.5%).(43) In Spain, Portugal and the UK small samples of FSWs 

suggested higher HIV prevalence ranging between 4%  and 24% among heroin or crack 

users.(30, 60, 61) However in the East in Azerbaijan (Baku), Moldova (Chisinau) and  Estonia 

(Tallinn) high HIV prevalence was reported (2.5-8%) despite relatively lower levels of drug 

injecting (<10).(51-53)  [Insert Table 1] 
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Table 1: Prevalence of HIV, injecting drugs, violence and condom use among FSWs in Europe 

Country Area Population sampled Survey Year  Studies Injecting drug use HIV Violence Non-condom use Reference 

    # n Range Best Range Best  Clients Other
$
  

W
e

st
 

Austria  3 STI clinics 2002 1 1,184  3% 1%-4%∞ 2%       (62) 

Belgium 1 N/A 2008 1 1,016 N/A   
 

0.3%       (29) 

France 1 Chinese sex workers 2008 1 46 N/A   
 

0% (0)       (29) 

Germany Nat STI /VCT/private clinics 2002; 2010-2011 2 290-3380   3% 0.2-0.3% 0.2%       (29) (40) 

Greece 1 STI clinic (migrants) 2005 1 299   0  0% (0)       (63) 

Italy 4 Street SWs at STI clinics 1992-2008 4 118-558 9% 1.6%-8% 7%   12-16% 84% 
[7]

 (64) (65) (35) (42) 

The Netherlands 2 Street and off street+ 2002-2005 2 399-1018  16% 0.5%- 3.8%   11% 89% [8] (62) (43)  

Norway 1 Specialist STI clinic (MSWs) 2008 1 746  N/A    1%       (29) 

Portugal 1 Street  (migrants) 2000-2001 1 96 50-60% 55%  14%       (66) 

Spain 4 Street (migrants) 1998-2004 5 301-3149 1% 1% 0.8%-4.5% 3%
¥
   <5% 92% 

[9]
 (33) (30) (67) (38) 

Sweden N/A Prison 2006-2007 1 45  N/A    2.2%       (29) 

UK 5 Street /off street 1986-2009 5 25-268 4-96% 4% 0-24% 1% 30.2% 
[1]

 <1% 70% 
[10]

 (66) (60) (68) (69) 

C
e

n
tr

e
 

Bosnia & Herzeg 1 N/A 2007 1 42  N/A    0% (0)       (50) 

Bulgaria 3 Street/off street ^ 2005, 2008 2 799-874   2% 0.6-1.0% 0.6%       (70) (71) 

Croatia 1 NGO 2003-2005 1 43   36%  2% 30-53% 
[2]

 <5% 
[11]

   (72) 

Czech Republic 2 Street  1999-2000 2 585 -797 10% 10% 0.1%-0.7% 0.7%       (73) (62) 

Israel 2 Off street, illegal migrants 2008≠ 2 43-300   0.1% 0%-0.3% 0.3%   <5%[12]   (34) (31) 

Hungary N/A Mobile clinic 2006   500  N/A    0% (0)       (29) 

Macedonia Multi N/A 2005-2007 3 48-67   7% 0% -1.9% 1%
¥
       (49) 

Montenegro N/A N/A
&
 2007 1 133  N/A     0.8%       (74) 

Poland 2 Clinic and community 2002-2005 2 250-650  2% 0-2% 1%       (62) 

Romania 1 Street  2006   204   22%  1% 46% 
[3]

 35% 52-
[12]

(29) 

Serbia 1  Street/off street** 2010 1 250  27%  1%       (75) 

Serbia (Kosova) 1 Street/off street 2006 1 157   1%  0% (0) 16% [3] 38% 45%[13] (76) 

Turkey 3 Unregistered FSWs 2006-2007 1 252   2%  0.8%       (77) 

E
a

st
 

Albania 1 Street/bars 2008 1 90   0.2%  1.1% 30%
 [4]

     (78) 

Armenia Multi VCT/ STI clinics 2000-2007 3 168-250 0.4-1.2% 1% 0.4%-1.2% 0.4%   33%[14]   (62) (79, 80) 

Azerbaijan 2 Street/off street  2003-2008 2 200-300  1% 2.5-8.5% 3%   78% 86%
[1]

 (81) (82) 

Belarus 1 Street/ STI clinics 2004-2009 3 208-481 15.50% 15% 0-6.4% 3%
¥
       (62) (83) 

Estonia 1 Street/Off street (RDS)  2005-2006 1 227  7%  8%   25%
[15]

   (53) 

Georgia 2 Street/ Off street (TLS) 2002-2009 7 114-160 1 - 6% 6% 0-1.9% 1% 13%-29% [5] 10% [12]
   (84) (54) 

Latvia 2  2002-2004 2 92-93  53% 16%-18% 18%       (62) 

Lithuania 2 Street /AIDS Centre 2005-2007 2 67-101  1% 0% (0) 0% (0)   8% 
[10]

   (62) (85) 

Moldova 4 Harm reduction  and RDS  2001-2009 4 151-300  11% 2.9-8.5% 6% 53.4% [6] 17% [10]   (82) (86) 

Russian Fed 17 Street 2001-2009 9 66-1777 5-100% 35% 2-62.1% 8%
¥
 20-76% 

[1]
 0-32% 

[10]
   (82) (59) (87) (62) 

Ukraine Multi Street  2002-2009 3 646-3248 15-24% 24% 12.9-20% 13%
¥
   10%    (62) (89) (90) 

Kazakhstan 6 Community  2005-2008 6 1960- 10-18% 12% 0.1-2.5% 2%¥   20% 20-50% 
[10]

(91) (62) 

Kyrgyzstan 1  2006 4 352 0.4-5% 5% 1.3-1.9% 1%
¥
   <20% 20-50% 

[10]
(91) 

Tajikistan 5
β
  2006-2008 4 1200 0.3-2% 13% 1.6-3.7% 4%

¥
   30% 

[10]
   (91) 

Uzbekistan Nat FSWs and MSWs 2003-2007 3 407-2000 0-100% 7% 4.7-58.5% 5%       (92, 93) (94) 
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N/A= Not available Nat=National β
 
Refers to region STI= Sexually Transmitted Infection VCT=Voluntary Counselling and Testing. *Mostly migrants from Bulgaria, Albania, Moldova, Ukraine 

RDS=respondent driven sampling TLS=Time Location Sampling  
 ^Includes 16% MSWs +Includes 12.5% Transgender SWs ** Includes MSWs (22%) and Transsexuals (16%) 

&
 Includes MSWs (n=14). In Norway and Uzbekistan % MSW in sample not specified. 

≠ Date of publication, no data available on year of study 
∞Range provided as sample stratified by FSWs who are registered, illegal FSWs, unregistered FSW and FSWs recruited from STI clinic 
¥ Weighted mean  
1 Physical or sexual violence; 2 Physical violence; 3 Forced to have sex; 4 Ever forced to have sex; 5 Experience physical or sexual violence during last year, in Batumi 13% refers to physical violence 
only; 6 Experienced violence or been threatened 
$ Other refers to all non-paying partners. 7 Never using condoms 8 Inconsistent use with steady partner 9 Not always using condom for vaginal sex 10 No condom use at last vaginal sex 11 No 
condom use at last commercial sex 12 Inconsistent 13 Never using condoms in last 30 days 14 Inconsistent condom use for vaginal sex in last 7 days 15 Inconsistent for vaginal and anal sex  
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Violence 

We identified 8 quantitative studies that reported experience of violence among FSWs 

across Europe. Definitions of violence varied, encompassing incidences of enacted physical, 

sexual as well as threatened violence. Incidences of violence were consistently high across 

the region, with more than 20% of samples reporting either physical or sexual violence in 

the last 12 months and some estimates reaching 76% in Russia.(82) In Serbia (Kosova) 16% 

of FSWs reported being forced to have sex against their will in the last 12 months.(46) In 

Armenia, 30% of street sex workers reported a lifetime experience of forced sex(95) and 

54% had experienced violence or been threatened by clients in Moldova.(96) Younger sex 

workers may be more vulnerable to violence; in Romania 46% of a sample of FSWs (aged 16 

to 24 years) had been forced to have sex in the last 12 months.(97)  

Condom use 

Condom use with clients was consistently higher among FSWs in West Europe (<17% 

reported inconsistent condom use with clients) compared to those in the East (0-78% 

inconsistent use) and Central European countries (ranging between 5 and 38% inconsistent 

condom use). Across all the countries condom use with non-paying partners was less 

common than with clients [Table 1].  

Syphilis 

Table 2 summarises prevalence of STIs. Prevalence of syphilis is highest among samples of 

FSWs in the East. Across the region, prevalence of syphilis is higher than HIV with the 

exception of Ukraine, although this varied considerably at a city level.(58) In 2001, a high 

prevalence of syphilis was found among a group of migrant street sex workers in Italy (12%), 

these cases were among migrants from Eastern Europe (countries not specified) and 

infection was attributed to past infection at home.(64) In Greece there were no cases of HIV 

among off-street working FSWs in Athens, but a high prevalence of syphilis was observed 

(18%).(63) Among this sample 20% were migrants from East Europe but prevalence did not 

differ by country of origin. In Russia and Moldova the data suggest a concurrent epidemic of 
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syphilis and HIV among FSWs, with all such study samples including FSWs who inject 

drugs.(96, 98)  

[Insert Table 2] 
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Table 2: Prevalence of HIV, Syphilis, Chlamydia and Gonorrhoea among samples of female sex workers in Europe 

 Country City Population  Year n Syphilis (%)* Chlamydia (%) Gonorrhoea (%) HIV (%) Reference 

W
e

st
 

Belgium Ghent Off Street (40% migrants) 1998-2003 950   7%     (99) 

Italy Bologna FSW inc migrants 1995-1999 558 12% 6% 1% 2% (64) 

  Brescia Migrant FSWs 1998-2000 101   14%     (100) 

Greece Athens STI clinic (migrants) 2005 299 18%     0% (63) 

Spain Madrid FSW inc migrants 1998-2003 66 3%     0% (33) 

  Barcelona FSWs (street) 2002-2003 301   5% 4%   (101) 

UK London Street /off street (migrants) 2007-2008 268 2% 4% 2% 1% (25) 

C
e

n
tr

e
 

Bulgaria 8 cities Street/off street ^ 2005 799 10%     1% (71) 

Israel Tel Aviv FSWs (off street)   300   6% 5%   (34) 

Serbia Belgrade FSW, MSW, Trans 2010 250 4%     1% (75) 

Serbia 
(Kosova) 

Ferizaj, Urosevac, Prizren Migrant FSWs 
(street/indoor) 

2006 153   45%     (46) 

Turkey Ankara, Istanbul, Izmir Unregistered FSWs 2006-1007 252 7.5% 1.2% 2.8% 0.8% (77) 

Gazaniantep Registered FSWs 1997-1998 92   5%     (102) 

E
a

st
 

Albania Tirana Street/bar 2011 90 6%     1.1% (78) 

Azerbaijan Baku, Gandja, Sumgait Street/off street 2001 200 9%     3% (82) 

Kyrgyzstan Bishkek, Osh 2006 352 34.9%     1.4% (91) 

Georgia Tbilisi, Batumi Street/off street (TLS) 2002-2006 160 34.1% 22-23% 12-18% 0.4% (84) 

Russia Moscow Street (5% PWID) 2001 147 26%     14% (82) 

Ekaterinburg Street (27% PWID) 2001 151 22%     15% (82) 

Moscow, Volgograd, Barnaul Street (100% PWID) 2003 98 16%     7% (103) 

Ukraine 15 cities Street (24% PWID) 2009 2278 4.4%     12. 9% (58) 

^Includes 16% MSWs TLS =Time Location Sampling PWID=people who inject drugs *Refers to prevalence of antibodies to T Pallidum and detect current and past infection 

with syphilis. 
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Chlamydia and Gonorrhoea 

Across West Europe, prevalence of chlamydia remains low at under 7% among FSWs. Two 

older studies in Italy suggested a prevalence of 14% of chlamydia among migrant FSWs(64, 

100) and a high prevalence (45%) among off-street as well as street working FSWs in three 

cities in Serbia (Kosova) among samples recruited from STI clinics.(46) Prevalence of 

gonorrhoea is reported at 5% or less across the region, with the exception of Georgia (12- 

18%) and a prevalence of chlamydia of just over 20%.(11, 84)  

Risk factors associated with HIV/STIs 

Individual risk factors 

Studies conducted in Ukraine and Uzbekistan examining risk factors for HIV among FSWs 

show more evidence of increased risk associated with injecting drug use.(58, 92, 93) Among 

FSWs currently injecting drugs, the risk of HIV is higher among those who reported selling 

sex for drugs and injecting daily,(93) and among those injecting home-made drugs in the 

Russian Federation.(87) In Ukraine, having a sex partner who also injects drugs was 

associated with increased risk of HIV.(58) Six studies reported associations with sexual risk 

behaviours including: unprotected sex with clients; numbers of clients; existence of a non-

paying partner; and sex with someone living with HIV.(25, 34, 40, 53, 58, 93) One study 

reported an association between type of contraceptive used and found that those relying on 

condoms as a main form of contraceptive had reduced odds of HIV compared to those that 

did not. (40) 

[Insert figure 2] 

Structural risk factors 

Four studies found increased odds of HIV associated with working on the street compared 

to other off-street venues.(40, 53, 58, 93) Four studies reported a protective effect of 

attendance at an HIV prevention programme(40, 58, 93) or contact with an outreach 

Page 14 of 33

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review
 only

team(25) that included STI treatments. However, in Tashkent there was no protective effect 

from attendance at a needle or syringe programme.(93) Two studies that analysed 

associations between migration and HIV adjusting for confounders suggested no difference 

in risk between local and migrant female sex workers.(25, 58) Other factors relating to 

migration were important risk factors for HIV including language skills of migrants and 

access to health insurance.(40) 

[Insert figure 3] 

Ecological analysis  

Best HIV prevalence estimates were calculated for 39 countries across Europe, with a 

median prevalence of 1% (IQR 0-8%), and the highest prevalence (18%) reported in Latvia. 

Across the region the median prevalence of injecting was 6.5%, with the countries of highest 

prevalence of injecting in Portugal, Latvia and Croatia (see Table 1). Overall there was a 

higher prevalence of injecting in the East, and Centre than West. The median GINI 

coefficient was 0.34, with little difference across the sub-regions. Russia and Macedonia 

have the highest GINI coefficient, but there is little difference by sub-region. The median 

female to male pay differential was 0.6; countries with the greatest pay differential include 

Norway, Moldova and Hungary. The median number of people imprisoned per 100,000 

population is 137, with far higher numbers in the East compared to the other sub-regions. 

Kyrgyzstan, Ukraine, Kazakhstan, Belarus and Russia all have prison populations greater than 

390 per 100,000. Across the region, Russia, Slovenia, Spain and Germany have the fewest 

number of sex worker targeted services (<0.2 per 1000 FSWs). Finland, Norway and 

Luxembourg have the largest number (>2.8). Structural indicators are summarised in the 

Web Appendix (Table 3). 

There is a clear linear relationship between HIV prevalence among FSWs and increasing 

levels of injecting drug use across Europe. There is some evidence to suggest that countries 

with a higher GINI coefficient have higher HIV prevalence among FSWs. The graphical 

distribution of gender pay differential and HIV prevalence among FSWs suggests counter-

intuitively that HIV prevalence increases as pay differentials decrease. Prevalence of HIV 

among FSWs increased with numbers in prison per 100,000 population. There was no 
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relationship between HIV and numbers of sex worker specific services. When restricting the 

analysis to the mid-range number of services, HIV prevalence appears to decline as the 

number of sex worker specific services increase. The scatter of data points around the 

regression lines are not very evenly distributed, while a relationship may exist between the 

variables it may not be best represented by a straight line (see Figure 4).  Only injecting drug 

use (coefficient=0.22, 95% CI 0.14-0.30, R2=0.5, p value=<0.001) and prison population 

(coefficient=0.0001, 95% CI 0.00003-0.0002, R2=0.2, p value=0.01, data not shown) were 

statistically associated with HIV prevalence univariately in a linear regression model. 

[Insert figure 4] 

Discussion  

This systematic review finds that HIV in Europe remains low among FSWs who do not inject 

drugs (<1%) and that drug injecting is the primary individual-level risk factor for HIV among 

FSWs. HIV prevalence among FSWs is highest in the East where prevalence is also highest 

among PWID. Within high HIV prevalence countries, such as Russia and Ukraine, there is a 

wide variation in HIV among FSWs at a city level. 

While evidence suggests that injecting risk practices are the main transmission route of HIV 

among FSWs who inject drugs,(104) it is important to note evidence suggesting that sex 

work is associated with HIV seroconversion among women who inject drugs.(105, 106) Our 

findings underscore the importance of addressing sexual and not only injecting risk practices 

among FSWs who inject. In Estonia, for example, HIV was not associated with drug injecting 

among FSWs who had correspondingly lower hepatitis C prevalence, suggesting less risky 

injecting practices.(53) A similar pattern has been observed in Russia: with reduced odds of 

HCV among FSWs who inject drugs, but increased odds of syphilis pointing to the potential 

for sexual transmission.(98, 107) In addition, prevalence of gonorrhoea is between 10 and 

100 times higher than in general population samples,(108) suggesting that FSWs remain 

sexually vulnerable. 

In all countries, where estimates were given, prevalence of violence was higher than HIV. 

Emerging evidence shows how violence may increase risk of HIV, for example by reducing 
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self esteem and ability to negotiate safer practices for fear of further violence, increasing 

drug use to manage the stress of violence or forced relocation of sex work to less familiar or 

safe areas.(17, 109-111) Legislation regulating sex work is a key structural determinant of 

violence and HIV risk. The practice of criminalising activities related to sex work can reduce 

opportunities for communication between SWs and often resulting in the concentration of 

sex work onto the street.(112, 113)  Several studies showed increased risk of HIV associated 

with working on the street(40, 53, 58, 93) and other evidence has documented increased 

risk of violence among street workers compared to off-street workers.(114) Legislation may 

also influence community attitudes towards SWs with criminalization of sex work 

reinforcing negative attitudes and violence towards sex workers and hinder the 

implementation of targeted services.(115, 116) The ecological analysis showed evidence of a 

clear linear relationship between increasing numbers of people imprisoned and increased 

HIV prevalence among FSWS. Prison, an effect of criminalisation of drug use and sex work, is 

well documented as an HIV risk environment among PWID(117, 118) and other research has 

shown that criminalisation and enforcement-based approaches towards sex work can 

increase risk of both physical and sexual violence against sex workers,(17, 113, 119) as well 

as risk of STIs.(15, 98) Despite this there is little quantitative data examining the effect of 

policing practices or enforcement on experience of violence, HIV or other adverse health 

outcomes among sex workers.(113)  

Our ecological analysis found increased HIV prevalence to link with a higher GINI coefficient, 

while research elsewhere has also documented how inequalities in wealth may correlate 

with increased prevalence of HIV, gender inequalities, overall lower life expectancy, and 

illegal drug use.(120) The association we found between increased HIV prevalence and 

decreased gender pay differential is counter-intuitive, but may in part be explained by a 

relationship between the countries of the East with high burdens of HIV and lingering equal-

labour, equal-wage policies in the public sector that were originally put in place during the 

time of the Soviet Union. These data are derived from the ratio of the female to male non-

agricultural wages, which may not be appropriate in highly agricultural economies in parts 

of Central and Eastern Europe and Central Asia.(121) Findings from the systematic review, 

suggest that while increased risk of HIV is not associated with originating from another 

country, structural factors such as lack of health insurance or language skills may. Policy 
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changes including the removal of migration policies restricting migrants’ use of health 

services need to be removed to increase access to services alongside the provision of 

translated materials and interpreters to facilitate communication.   

We found that the presence of services for sex workers may be associated with reduced HIV 

prevalence at certain levels, but when prevalence is higher this relationship becomes less 

clear. There is a wealth of evidence globally showing the positive impact of specialist 

services in reducing risk of HIV and STIs among SWs.(15, 122) Countries reporting the fewest 

number of services include Russia and Germany, with Germany reporting very low 

prevalence of HIV among FSWs (0.2%) compared to Russia (8%). Our estimate of services 

does not take into account the type of services available or general STI clinics.  Evidence 

from Russia suggests that interventions among sex workers who inject focus almost 

exclusively on preventing viral transmission linked to the shared use of injecting equipment, 

there is also some evidence to suggest male PWID in Russia resent women attending harm 

reduction services, which may further restrict attendance by FSWs.(123) In Germany not 

only is sex work legal, sex workers have well organised advocacy groups, but heath 

authorities are required to conduct outreach to vulnerable populations to engage them in 

services, factors which will create a very different context in which sex work operates and  

women access services.  

Limitations 

By limiting the search to literature published in four European languages we may have 

missed key studies. It was also not possible to impose a standardised definition of sex work 

as an inclusion criterion in the review, since the definition varied widely and the possibility 

that some studies sampled women no longer engaging in sex work cannot be excluded. 

Multivariate analyses examined HIV and STIs as outcomes, with some studies using 

composite measures of HIV and STIs.(25, 34, 40, 124) These were included despite different 

STIs varying in transmission dynamics and lengths of infectivity to examine measures of 

vulnerability. The paucity of data on HIV prevalence meant that we had to include studies 

with small sample sizes (France, Macedonia, Sweden, Croatia and Israel) in order to increase 

the number of countries included in the ecological analysis creating variation in the 

reliability of  national-level HIV estimates. The ecological analysis is further limited in that 
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we cannot infer causality or relationships on an individual level. The descriptive linear 

nature of the relationships we examined are unlikely to be a true representation of 

complex, multi-level relationships, and the small number of country reports prevented 

multivariate analysis adjusting for potential confounders is a further limitation.  

Conclusions 

In Europe, HIV vulnerability among female sex works links primarily to drug injecting. There 

is a particular need to monitor prevalence and risk among FSWs who also inject drugs, but 

not to the exclusion of focusing on the potential for sexual HIV transmission. We find that 

published epidemiological research lacks explicit focus in delineating structural risk factors 

potentially indirectly linked to HIV among FSWs, and note the need to better develop such 

measures. There is a similar tendency regarding research investigating HIV risk factors 

among PWID.(2) Our review thus reiterates the need for improving the extent to which 

epidemiological studies seek to develop measures of social and structural context. 

Researching the delineation of causal pathways to HIV transmission demands a shift from 

binary epidemiologic models of simple ‘cause and effect’ to ‘multi-level’ models, which 

emphasise HIV as an outcome of multiple contributing factors interacting together.(22)  

While interventions and research tend to envisage the health of sex workers narrowly in 

relation to HIV and STIs, our findings show the salience of broader occupational and 

personal health concerns, including addressing low levels of condom and contraceptive use 

with non-paying partners and vulnerability to multiple forms of violence especially among 

FSWs who inject drugs. Public health surveillance systems should be oriented towards 

monitoring indicators of social context that mediate risk of HIV among FSW. Targeted HIV 

interventions should be embedded inside structural interventions that simultaneously 

address the social welfare of sex workers and their social determinants of health to create a 

supportive environment that facilitates the safer practice of sex work and encourages 

positive health behaviours.  
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Figure 1: Flowchart of systematic review and study selection  

 

1,993 documents collected from 

peer-reviewed literature 

 

498 documents selected after review 

of titles and abstracts 

 

1,495 documents excluded due to 

lack of relevance 

 

45 peer-reviewed documents 
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content not meeting exclusion 
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28 documents collected from 

grey literature sources 

 

73 documents used to generate HIV/ STI prevalence and incidence estimates 
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63 documents provide unique estimates of 
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Table 3: Summary of structural indicators examined in ecological analysis (Web appendix) 

Country Gini 

Coefficient 
1
 

Pay 

differential 
2
 

Prison  population 

per 100,000 
3
 

Services  per 

1000 FSWs 
4
 

Austria 0.291 0.4 100 1.1 
Belgium 0.33 0.64 89 0.94 

France 0.327 0.61 93 0.37 

Germany 0.283 0.59 98 0.18 

Greece 0.343 0.51 80 0.8 

Italy 0.36 0.51 100 0.56 

Netherlands 0.31 0.67 100 0.88 

Norway 0.258 0.77 59 3.52 

Portugal 0.385 0.6 137 1.34 

Spain 0.35 0.52 138 0.16 

Sweden 0.25 0.67 73 N/A 

UK 0.36 0.67 125 0.72 

Total West 0.33 0.61 99 0.80 

Albania 0.33 0.54 90 0.69 
Bosnia/Herzegovina 0.363 0.61 60 0.6 

Bulgaria 0.292 0.68 134 1 

Croatia 0.29 0.67 59 1.2 

Czech Republic 0.258 0.57 170 0.22 

Hungary 0.3 0.75 165 0.39 

Israel 0.392 0.58 163 N/A 

Macedonia  0.428 0.49 61 0.49 

Montenegro 0.369 0.58 104 0.78 

Poland 0.349 0.59 218 0.26 

Romania 0.321 0.68 200 0.31 

Serbia 0.28 0.59 69 0.27 

Turkey 0.412 0.26 92 N/A 

Total Centre 0.33 0.59 104 0.49 

Armenia 0.30 0.57 135 0.93 
Azerbaijan 0.17 0.44 217 0.55 

Belarus 0.29 0.63 554 0.39 

Estonia 0.36 0.65 361 2.19 

Georgia 0.41 0.38 198 0.62 

Kazakhstan 0.31 0.64 522 1.47 

Kyrgyzstan 0.36 0.55 390 0.91 

Latvia 0.36 0.67 352 0.27 

Lithuania 0.36 0.7 266 1.62 

Moldova 0.37 0.73 301 N/A 

Russia 0.44 0.64 606 0.09 

Tajikistan 0.34 0.65 159 2 

Ukraine 0.28 0.59 415 0.52 

Uzbekistan 0.37 0.64 184 1.17 

Total East 0.35 0.64 326.5 0.91 

N/A =Not available 

1. Gini coefficient http://search.worldba..org/   

2. The indicator is based on the ratio of female to male earned income as defined. These data are derived from 

the ratio of the female to male non-agricultural wages, the female and male shares of the economically active 

population, total female and male population and total GDP.  Human Development Report 2009: Overcoming 

barriers: Human mobility and development - HDR 2009 Statistical tables li.: 

http://hdr.undp.org/en/reports/global/hdr2009/ (accessed 08.12.2010)  

3. Walmsley, R., World Prison Population List (7th edition), 2009, International Centre for Prison Studies.   

4. Services offered include a wide range of sexual health, social support and legal services and excludes 

standard STI clinics and health services that treat non-sex working populations.  Data collected from: 

services4sexworkers.org; Global Fund; International AIDS Alliance; TAMPEP 
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PRISMA 2009 ChecklistPRISMA 2009 ChecklistPRISMA 2009 ChecklistPRISMA 2009 Checklist 

Page 1 of 2  

Section/topic  # Checklist item  
Reported 
on page #  

Risk of bias across studies  15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective 
reporting within studies).  

5 

Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating 
which were pre-specified.  

N/A 

RESULTS   

Study selection  17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at 
each stage, ideally with a flow diagram.  

6 

Study characteristics  18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and 
provide the citations.  

7-15 

Risk of bias within studies  19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12).  10 

Results of individual studies  20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each 
intervention group (b) effect estimates and confidence intervals, ideally with a forest plot.  

10 

Synthesis of results  21 Present results of each meta-analysis done, including confidence intervals and measures of consistency.  N/A 

Risk of bias across studies  22 Present results of any assessment of risk of bias across studies (see Item 15).  N/A 

Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]).  N/a 

DISCUSSION   

Summary of evidence  24 Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to 
key groups (e.g., healthcare providers, users, and policy makers).  

16-17 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of 
identified research, reporting bias).  

18-19 

Conclusions  26 Provide a general interpretation of the results in the context of other evidence, and implications for future research.  19-20 

FUNDING   

Funding  27 Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the 
systematic review.  

20 

 
From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(6): e1000097. 
doi:10.1371/journal.pmed1000097  

For more information, visit: www.prisma-statement.org.  
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Abstract 

Objectives: We reviewed the epidemiology of HIV and selected sexually transmitted 
infections (STI) among female sex workers (FSWs) in WHO-defined Europe. There were 
three objectives: i) assess the prevalence of HIV and STIs (Chlamydia, Syphilis, Gonorrhoea); 
(ii) describe structural and individual level risk factors associated with prevalence; and (iii) 
examine the relationship between structural level factors and national estimates of HIV 
prevalence among FSWs. 

Design: A systematic search of published and unpublished literature measuring HIV/STIs and 
risk factors among FSWs, identified through electronic databases published since 2005.  
‘Best’ estimates of HIV prevalence were calculated from the systematic review to provide 
national level estimates of HIV. Associations between HIV prevalence and selected 
structural level indicators were assessed using linear regression models.  

Studies reviewed:  Of the 1993 papers identified in the search, 73 peer-reviewed and grey 
literature documents were identified as meeting our criteria of which 63 papers provided 
unique estimates of HIV and STI prevalence and 9 reported multivariate risk factors for 
HIV/STI among FSWs. 

Results: HIV in Europe remains low among FSWs who do not inject drugs (<1%), but STIs are 
high, particularly syphilis in the East and gonorrhoea. FSWs experience high levels of 
violence and structural risk factors associated with HIV, including lack of access to services 
and working on the street. Linear regression models showed HIV among FSWs to link with 
injecting drug use and imprisonment.  

Conclusions: Findings show that HIV prevention interventions should be nested inside 
strategies that address the social welfare of sex workers, highlighting in turn the need to 
target the social determinants of health and inequality, including regarding access to 
services, experience of violence and migration. Future epidemiological and intervention 
studies of HIV among vulnerable populations need to better systematically delineate how 
micro-and macro-environmental factors combine to increase or reduce HIV/STI risk 
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Article focus 

A systematic review to identify and synthesise the prevalence estimates and risk factors for 
HIV and selected STIs among female sex workers (FSW) in Europe. 
 
An ecological analysis to examine the relationship between structural level risk factors and 
national estimates of HIV prevalence among FSWs in Europe.  
 
Key messages 

The review shows how HIV remains low among female sex workers (FSW) who do not inject 
drugs. Injecting drugs is the primary individual-level risk factor for HIV among FSWs in 
Europe and HIV is highest in the East where prevalence among people who inject drugs is 
also high. 
 
FSWs are vulnerable to multiple forms of violence as well remain sexually vulnerable. 
Interventions need to address broader occupational and personal health concerns, including 
location where sex is sold, tackling violence, as well as low levels of condom and 
contraceptive use with non-paying partners  
 
Targeted interventions need to be embedded within broader structural policies that 
improve the social welfare of sex workers and tackle social determinants of health, including 
improving access to services, reducing harms associated with enforcement and migration.   
 
Strengths and Limitations 

This review provides the most comprehensive estimates of HIV/STI estimates among FSWs 
in Europe to date, drawing on research published in four languages, and is the first of its 
kind to delineate structural and individual level risk factors.   
 
Multivariate analyses adjusted for a diverse range of confounders, making direct 
comparisons across studies difficult and precluding the use of meta-analysis. 
 
Findings of the review are dependent on the quality of the studies which were often 
variable and some studies were included that drew on small sample sizes.  
 
The small number of country reports prevented multivariate analysis in the ecological 
analysis and the descriptive linear nature of the relationships examined are unlikely to be a 
true representation of the complex multi-level relationship in play. 
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Introduction 

While globally the number of new HIV infections has declined over the last decade, in 

Europe they have continued to increase.(1) By 2011 there were over 1.2 million individual 

HIV case reports, with over half a million diagnoses reported in the last five years. The 

epidemiology of HIV in Europe suggests a concentrated epidemic with the burden of HIV 

cases among men who have sex with men (MSM) in the West and people who inject drugs 

(PWID) in the East.(2)The epidemic in the East is fuelling the continuing increase in new HIV 

cases in Europe: between 2006 and 2011 an average of 273 cases per million people were 

recorded in the East compared to 74 and 11 in the West and Centre.(3) While drug injecting 

is the main exposure category in the East, the number and proportion of cases linked with 

heterosexual exposure has increased within the last five years with over 60% of these cases 

among women. This emphasises the potential for concentrated HIV epidemics to become 

more generalised.(4) 

A recent meta-analysis of HIV prevalence studies among female sex workers (FSWs) in low- 

and middle-income countries suggested that FSWs – including from Europe (Georgia, 

Estonia and Ukraine) – had higher odds of HIV compared with all women of reproductive 

age.(5) Evidence also suggests that the size of the female sex working population is 

correlated with countrywide HIV prevalence.(6) Historically in West Europe HIV prevalence 

among FSWs has remained low and European countries do not collate risk factor 

information concerning sex work as part of case reporting. Behavioural surveillance is also 

limited, usually collected through one-off surveys rather than ongoing or repeated 

surveillance at a national level.(7) UNGASS indicators monitoring harms associated with sex 

work measure the proportion of sex workers reached with an HIV prevention programme in 

the last 12 months; the proportion of female and male sex workers using a condom with 

their most recent client; and the proportion of SW who are HIV positive. Problems with 

these indicators including lack of consistency in time frames used or definition of type sex 

act make drawing comparisons difficult across countries.(8) 

Considering the growing epidemics of HIV in Europe, the continuing importance of 

heterosexual transmission in the West, emerging evidence of increased heterosexual 

Page 4 of 65

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review
 only

transmission in the East and the significant overlap between sex work and drug injecting 

across the region, this study set out to review the epidemiology of HIV and selected sexually 

transmitted infections (STI) among FSWs in WHO-defined Europe.(4, 9, 10) There is a 

growing body of research that substantiates relationships between structural factors and 

HIV vulnerability among sex workers.(11, 12) This literature highlights the importance of 

poverty as a major structural factor in risk and vulnerability related to drug use and sex 

work, particularly in countries experiencing large scale political and social transition.(13) It 

also shows the effect of criminalization of sex work disabling capacities for HIV prevention 

for example through the confiscation of condoms as evidence of prostitution(12, 14) as well 

as indirectly through an increase in violence and mental health problems.(15-17) However, 

HIV epidemiological research has tended towards the delineation of individual-level and 

proximal risk factors, neglecting the study of social determinants.(18) This review therefore 

seeks to explore the extent to which recently published European evidence on HIV among 

FSWs measures structural risk factors. Our objectives were three-fold: i) to assess the 

prevalence and incidence of HIV and STIs (Chlamydia, Syphilis, Gonorrhoea) among FSWs; 

(ii) to describe risk factors associated with prevalence and incidence, delineating structural 

and individual level factors; and (iii) to examine the relationship between structural level 

factors and national estimates of HIV prevalence among FSWs.  

Methods 

Search strategy and selection criteria 

Two authors (LP, LR) systematically searched Medline, Embase, Global Health, Social Science 

Citation Index, Popline, and CINAHL for studies published from 2005 to October 20, 2011. To 

identify articles we combine five broad search themes with the Boolean operator “AND”. 

The first theme, HIV, combined the Medical Subject Headings (MESH) terms “HIV” or “HIV 

infections” with the free word search for “HIV”, “human immunodeficiency virus” with 

“OR”. The second theme sexually transmitted infections (STI) combined the MESH terms  

“Chlamydia” “Chlamydia infections”, “Gonnorhea”, “Syphilis” or “Treponema Pallidum” with 

free terms “Chlamydia Trachomatis”, “Chlamydia”, “C Trachomatis”, “Treponema Pallidum”, 

“T Pallidum”, “syphilis”, “Neisseria gonorrhoea”, “N gonorrhoea”, “Gonorrhoea”, combined 

with “OR”. The third theme, prevalence, incidence and risk factors, included the MESH 
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terms “prevalence”, “incidence”, “risk”, “factor analysis”, “statistical”, “regression analysis”, 

“risk factors”, “risk-taking” and “epidemiology” with the free words “prevalen*”, 

“incidence”, “risk*”, “correlat*”, “determinant*”, “vulnerab*”, “regression”, “risk”, 

“(enhanc*adj3) transmission”, “multivar*”, “(route*adj3 transmission)”, “(factor*adj3 

transmission)”, “social norm*”, “network”, “socio-demographic”, “socio-economic”, 

“lifestyle”, and “epidemiol*” with “OR”. The fourth theme, geographic coverage, included 

the names of the countries in the region, as well as the free word terms “Europe*” and 

“Central Asia*” combined with “OR”. The fifth theme combined the MESH terms “sex 

worker” and “prostitute” with the free words “sex work*” “prostitut*”, “entertainment 

worker*”, “(exchang* adj3 sex)”,  “(sell* adj3 sex)”,  “(sold* adj3 sex)”, “(sex adj3 money)”, 

“(transaction* adj3 sex)”, “(commerc adj3 sex)”, “(surviv* adj3 sex)”, “(sex adj3 drug*)”, 

“sex trade”,  “sex industry”, “(sex* servic*)”, “ brothel*”, “red-light”, “solicit*”, “bar girl*”, 

“hostess*”, “ escort*”, “ masseu*” with “OR”. 

Reference lists of found articles were also searched and experts in the field consulted to 

identify other relevant studies. We conducted a systematic search of websites of research 

institutes, service providers and donor organisations working with sex workers across the 

region. Conference abstracts from the International Conference on the Reduction of Drug 

Related Harm were searched (2005-2010) and the International AIDS Conference (2006, 

2008, 2010). Where no HIV estimates were available we also looked further back and 

included estimates published up to 2000. 

Study selection and eligibility 

We included reports written in English, Spanish, French and Russian published from 2000-

2011 based on studies undertaken in WHO-defined Europe that reported rates on: HIV 

prevalence or incidence; syphilis, chlamydia; and gonorrhoea. A FSW was defined as a 

woman who has ever exchanged sex for money, drugs or goods. Studies were included if 

they reported crude or adjusted associations.  

Papers were excluded if they reported a sample size less than 50 (except in countries where 

limited data were available) had unclear sampling methods, or they contained no primary 

data, although the references were searched to gather primary studies not identified by the 
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search. Papers not fitting the inclusion criteria were set aside to aid interpretation of the 

systematic review findings. Figure 1 summarises the papers searched and retained in the 

review. Following full-text review 73 peer-reviewed and grey literature documents were 

identified as meeting our criteria of which 63 papers provided unique estimates of HIV and 

STI prevalence and 9 papers report multivariate or univariate (2) risk factors for HIV/STI 

among FSWs. 

Insert Figure 1  

One author (LP) extracted data on: survey year; recruitment location; sample size; 

geographical coverage; condom use with clients and non-paying partners; experience of 

violence from clients or police and injecting drug use. The heterogeneity of studies with 

regard to definitions of sex work, sampling strategy and geographical diversity precluded 

statistical meta-analysis. We therefore undertook a narrative synthesis and described 

prevalence of HIV and STIs, presenting adjusted and unadjusted associations differentiating 

between structural and individual level risk factors. ‘Individual’ level factors were defined as 

those endogenous to the individual and his or her agency or practices, whereas ‘structural’ 

factors were defined as those exogenous to the individual and/or indirectly linked to 

individual agency or practices.(13, 19) We therefore incorporate all forms of social and 

environmental factors potentially affecting risk within the category of ‘structural’. We 

acknowledge at the outset unavoidable limits in distinguishing ‘individual’ from ‘structural’ 

level factors given how these inevitably interplay, often indirectly and non-linearly.(18, 20). 

Our review conformed to the PRISMA checklist for systematic reviews.(21) 

Ecological analysis 

Two authors (EJ and LP) independently assessed the quality of the studies reporting HIV 

prevalence estimates using a scoring system that graded the papers according to: sample 

size; wide geographic coverage; most recent study; population sampled; and recruitment 

setting. We allocated up to three points each for most recent studies, population sampled, 

country coverage, and for the range of settings sampled, and deducted one point for clinic 

only samples due to the potential for bias.(22) ‘Best’ estimates were used to facilitate 

comparison of HIV prevalence estimates across the region. Linear regression models were 
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used in order to assess the relationship between HIV prevalence and selected individual and 

structural indicators in an ecological analysis. Indicators were identified as important from 

the systematic review or where previous evidence has shown a relationship with HIV 

through ecological studies or multi-level modelling. These include: GINI coefficient providing 

an estimate of inequalities in wealth; female to male pay differential; and the number of 

people imprisoned per 100,000 population.(23-25) The regression line was plotted on top of 

a two-way scatter graph plotting the HIV prevalence against the explanatory variable to 

examine the association visually. As well as allowing us to judge the existence of an 

association, in the event of an observed association it allowed us to judge the 

appropriateness of a straight line for representing the relationship or whether another type 

of relationship may exist between the outcome and explanatory variables. Separate 

regressions were run that focussed on the central 50% of observations excluding extreme 

values that could unduly influence the linear regression model. All analyses used STATA 12 

(Stata Corp, College Station, Texas). 

Results 

HIV among female sex workers 

HIV prevalence among FSWs in West Europe is generally low, at 1% or less. (8, 22, 26-35) 

Prevalence was higher in Italy and Spain among street samples that included migrants and 

transgender SWs.(29, 36-38) Prevalence of HIV is low in countries in Central Europe 

between 1 and 2%(8, 34, 39-45) and in East Europe consistently higher ranging between 

2.5% and 8% in Azerbaijan (Baku),(46, 47) 4.6% in Moldova (Chisinau)(47) and 7.6% in 

Estonia (Tallinn).(48) A lower prevalence was reported in Georgia and Armenia at less than 

2%(34, 49) and 0% in Lithuania and Belarus.(34, 50) A higher prevalence was reported in 

2009 in Minsk (Belarus) of 6.4%, where 15.5% of the sample reported injecting. (51) In both 

the Russian Federation and Ukraine, prevalence varied significantly by city ranging from 2% 

to 62% in Tomsk and Togliatti, Russia and between zero in Uzhgorod, Kharkov and Chernitz 

and 42% in Donetsk, Ukraine.(52-54) In the Netherlands, HIV prevalence was reported at 

3.8% overall but far higher among women with a history of injecting drug use (13.6%) 

compared to those without (1.5%).(38) In Spain, Portugal and the UK small samples of FSWs 

suggested higher HIV prevalence ranging between 4%  and 24% among heroin or crack 
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users.(26, 36, 55) However in the East in Azerbaijan (Baku), Moldova (Chisinau) and  Estonia 

(Tallinn) high HIV prevalence was reported (2.5-8%) despite relatively lower levels of drug 

injecting (<10%).(46-48) All studies are presented in Table 1. Where multiple estimates are 

available the range of estimates are presented alongside the ‘best’ estimate. [Insert Table 1] 
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Table 1: Prevalence of HIV, injecting drugs, violence and condom use among FSWs in Europe 

Country Area Population sampled Survey Year  Studies Injecting drug use HIV Violence Non-condom use Reference 

    # n Range Best Range Best  Clients Other
$
  

W
e

st
 

Austria  3 STI clinics 2002 1 1,184  3% 1%-4%∞ 2%       (56) 

Belgium 1 N/A 2008 1 1,016 N/A   
 

0.3%       (8) 

France 1 Chinese sex workers 2008 1 46 N/A   
 

0% (0)       (8) 

Germany Nat STI /VCT/private clinics 2002; 2010-2011 2 290-3380   3% 0.2-0.3% 0.2%       (8) (35) 

Greece 1 STI clinic (migrants) 2005 1 299   0  0% (0)       (32) 

Italy 4 Street SWs at STI clinics 1992-2008 4 118-558 9% 1.6%-8% 7%   12-16% 84% 
[7]

 (57) (58) (31) (37) 

The Netherlands 2 Street and off street+ 2002-2005 2 399-1018  16% 0.5%-13.6% 3.8%   11% 89% [8] (56) (38)  

Norway 1 Specialist STI clinic (MSWs) 2008 1 746  N/A    1%       (8) 

Portugal 1 Street  (migrants) 2000-2001 1 96 50-60% 55%  14%       (59) 

Spain 4 Street (migrants) 1998-2004 5 301-3149 1% 1% 0.8%-4.5% 3%
¥
   <5% 92% 

[9]
 (29) (26) (60) (33) 

Sweden N/A Prison 2006-2007 1 45  N/A    2.2%       (8) 

UK 5 Street /off street 1986-2009 5 25-268 4-96% 4% 0-24% 1% 30.2% 
[1]

 <1% 70% 
[10]

 (59) (55)  (22) (61) 

C
e

n
tr

e
 

Bosnia & Herzeg 1 N/A 2007 1 42  N/A    0% (0)       (45) 

Bulgaria 3 Street/off street ^ 2005, 2008 2 799-874   2% 0.6-1.0% 0.6%       (62) (63) 

Croatia 1 NGO 2003-2005 1 43   36%  2% 30-53% 
[2]

 <5% 
[11]

   (42) 

Czech Republic 2 Street  1999-2000 2 585 -797 10% 10% 0.1%-0.7% 0.7%       (64) (56) 

Israel 2 Off street, illegal migrants 2008≠ 2 43-300   0.1% 0%-0.3% 0.3%   <5%[12]   (30) (27) 

Hungary N/A Mobile clinic 2006 1 500  N/A    0% (0)       (8) 

Macedonia Multi N/A 2005-2007 3 48-67   7% 0% -1.9% 1%
¥
       (44) 

Montenegro N/A N/A
&
 2007 1 133  N/A     0.8%       (65) 

Poland 2 Clinic and community 2002-2005 2 250-650  2% 0-2% 1%       (56) 

Romania 1 Street  2006 1 204   22%  1% 46% 
[3]

 35% 52-
[12]

(8) 

Serbia 1  Street/off street** 2010 1 250  27%  1%       (66) 

Serbia (Kosova) 1 Street/off street 2006 1 157   1%  0% (0) 16% [3] 38% 45%[13] (67) 

Turkey 3 Unregistered FSWs 2006-2007 1 252   2%  0.8%       (68) 

E
a

st
 

Albania 1 Street/bars 2008 1 90   0.2%  1.1% 30%
 [4]

     (69) 

Armenia Multi VCT/ STI clinics 2000-2007 3 168-250 0.4-1.2% 1% 0.4%-1.2% 0.4%   33%[14]   (56) (70, 71) 

Azerbaijan 2 Street/off street  2003-2008 2 200-300  1% 2.5-8.5% 3%   78% 86%
[1]

 (46) (47) 

Belarus 1 Street/ STI clinics 2004-2009 3 208-481 15.50% 15% 0-6.4% 3%
¥
       (56) (72) 

Estonia 1 Street/Off street (RDS)  2005-2006 1 227  7%  8%   25%
[15]

   (48) 

Georgia 2 Street/ Off street (TLS) 2002-2009 7 114-160 1 - 6% 6% 0-1.9% 1% 13%-29% [5] 10% [12]
   (73) (49) 

Latvia 2  2002-2004 2 92-93  53% 16%-18% 18%       (56) 

Lithuania 2 Street /AIDS Centre 2005-2007 2 67-101  1% 0% (0) 0% (0)   8% 
[10]

   (56) (74) 

Moldova 4 Harm reduction  and RDS  2001-2009 4 151-300  11% 2.9-8.5% 6% 53.4% [6] 17% [10]   (47) (75) 

Russian Fed 17 Street 2001-2009 9 66-1777 5-100% 35% 2-62.1% 8%
¥
 20-76% 

[1]
 0-32% 

[10]
   (47) (54) (76) (56) 

Ukraine Multi Street  2002-2009 3 646-3248 15-24% 24% 12.9-20% 13%
¥
   10%    (56) (79) (80) 

Kazakhstan 6 Community  2005-2008 6 1960- 10-18% 12% 0.1-2.5% 2%¥   20% 20-50% 
[10]

(81) (56) 

Kyrgyzstan 1  2006 4 352 0.4-5% 5% 1.3-1.9% 1%
¥
   <20% 20-50% 

[10]
(81) 

Tajikistan 5
β
  2006-2008 4 1200 0.3-2% 13% 1.6-3.7% 4%

¥
   30% 

[10]
   (81) 

Uzbekistan Nat FSWs and MSWs 2003-2007 3 407-2000 0-100% 7% 4.7-58.5% 5%       (82, 83) (84) 
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N/A= Not available Nat=National β
 
Refers to region STI= Sexually Transmitted Infection VCT=Voluntary Counselling and Testing. *Mostly migrants from Bulgaria, Albania, Moldova, Ukraine 

RDS=respondent driven sampling TLS=Time Location Sampling  
 ^Includes 16% MSWs +Includes 12.5% Transgender SWs ** Includes MSWs (22%) and Transsexuals (16%) 

&
 Includes MSWs (n=14). In Norway and Uzbekistan % MSW in sample not specified. 

≠ Date of publication, no data available on year of study 
∞Range provided as sample stratified by FSWs who are registered, illegal FSWs, unregistered FSW and FSWs recruited from STI clinic 
¥ Weighted mean  
1 Physical or sexual violence; 2 Physical violence; 3 Forced to have sex; 4 Ever forced to have sex; 5 Experience physical or sexual violence during last year, in Batumi 13% refers to physical violence 
only; 6 Experienced violence or been threatened 
$ Other refers to all non-paying partners. 7 Never using condoms 8 Inconsistent use with steady partner 9 Not always using condom for vaginal sex 10 No condom use at last vaginal sex 11 No 
condom use at last commercial sex 12 Inconsistent 13 Never using condoms in last 30 days 14 Inconsistent condom use for vaginal sex in last 7 days 15 Inconsistent for vaginal and anal sex  
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Syphilis 

Table 2 summarises prevalence of STIs. Prevalence of syphilis is highest among samples of 

FSWs in the East. Across the region, prevalence of syphilis is higher than HIV with the 

exception of Ukraine, although this varied considerably at a city level.(53) In 2001, a high 

prevalence of syphilis was found among a group of migrant street sex workers in Italy (12%), 

these cases were among migrants from Eastern Europe (countries not specified) and 

infection was attributed to past infection at home.(57) In Greece there were no cases of HIV 

among off-street working FSWs in Athens, but a high prevalence of syphilis was observed 

(18%).(32) Among this sample 20% were migrants from East Europe but prevalence did not 

differ by country of origin. In Russia and Moldova the data suggest a concurrent epidemic of 

syphilis and HIV among FSWs, with all such study samples including FSWs who inject 

drugs.(47, 85)  

[Insert Table 2] 
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Table 2: Prevalence of HIV, Syphilis, Chlamydia and Gonorrhoea among samples of female sex workers in Europe 

 Country City Population  Year n Syphilis (%)* Chlamydia (%) Gonorrhoea (%) HIV (%) Reference 

W
e

st
 

Belgium Ghent Off Street (40% migrants) 1998-2003 950   7%     (86) 

Italy Bologna FSW inc migrants 1995-1999 558 12% 6% 1% 2% (57) 

  Brescia Migrant FSWs 1998-2000 101   14%     (87) 

Greece Athens STI clinic (migrants) 2005 299 18%     0% (32) 

Spain Madrid FSW inc migrants 1998-2003 66 3%     0% (29) 

  Barcelona FSWs (street) 2002-2003 301   5% 4%   (33) 

UK London Street /off street (migrants) 2007-2008 268 2% 4% 2% 1% (22) 

C
e

n
tr

e
 

Bulgaria 8 cities Street/off street ^ 2005 799 10%     1% (63) 

Israel Tel Aviv FSWs (off street)   300   6% 5%   (30) 

Serbia Belgrade FSW, MSW, Trans 2010 250 4%     1% (66) 

Serbia 
(Kosova) 

Ferizaj, Urosevac, Prizren Migrant FSWs 
(street/indoor) 

2006 153   45%     (41) 

Turkey Ankara, Istanbul, Izmir Unregistered FSWs 2006-1007 252 7.5% 1.2% 2.8% 0.8% (68) 

Gazaniantep Registered FSWs 1997-1998 92   5%     (88) 

E
a

st
 

Albania Tirana Street/bar 2011 90 6%     1.1% (69) 

Azerbaijan Baku, Gandja, Sumgait Street/off street 2001 200 9%     3% (47) 

Kyrgyzstan Bishkek, Osh 2006 352 34.9%     1.4% (81) 

Georgia Tbilisi, Batumi Street/off street (TLS) 2002-2006 160 34.1% 22-23% 12-18% 0.4% (73) 

Russia Moscow Street (5% PWID) 2001 147 26%     14% (47) 

Ekaterinburg Street (27% PWID) 2001 151 22%     15% (47) 

Moscow, Volgograd, Barnaul Street (100% PWID) 2003 98 16%     7% (85) 

Ukraine 15 cities Street (24% PWID) 2009 2278 4.4%     12. 9% (53) 

^Includes 16% MSWs TLS =Time Location Sampling PWID=people who inject drugs *Refers to prevalence of antibodies to T Pallidum and detect current and past infection 

with syphilis. 
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Chlamydia and Gonorrhoea 

Across West Europe, prevalence of chlamydia remains low at under 7% among FSWs. Two 

older studies in Italy suggested a prevalence of 14% of chlamydia among migrant FSWs(57, 

87) and a high prevalence (45%) among off-street as well as street working FSWs in three 

cities in Serbia (Kosova) among samples recruited from STI clinics.(41) Prevalence of 

gonorrhoea is reported at 5% or less across the region, with the exception of Georgia (12- 

18%) and a prevalence of chlamydia of just over 20%.(73)  

Risk factors associated with HIV/STIs 

Individual risk factors 

Studies conducted in Ukraine and Uzbekistan examining risk factors for HIV among FSWs 

show more evidence of increased risk associated with injecting drug use.(53, 82, 83) Among 

FSWs currently injecting drugs, the risk of HIV is higher among those who reported selling 

sex for drugs and injecting daily,(83) and among those injecting home-made drugs in the 

Russian Federation.(76) In Ukraine, having a sex partner who also injects drugs was 

associated with increased risk of HIV.(53) Six studies reported associations with sexual risk 

behaviours including: unprotected sex with clients; numbers of clients; existence of a non-

paying partner; and sex with someone living with HIV.(22, 30, 35, 48, 53, 83) One study 

reported an association between type of contraceptive used and found that those relying on 

condoms as a main form of contraceptive had reduced odds of HIV compared to those that 

did not. (35) 

[Insert figure 2] 

Structural risk factors 

Four studies found increased odds of HIV associated with working on the street compared 

to other off-street venues.(35, 48, 53, 83) Four studies reported a protective effect of 

attendance at an HIV prevention programme(35, 53, 83) or contact with an outreach 
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team(22) that included STI treatments. However, in Tashkent there was no protective effect 

from attendance at a needle or syringe programme.(83) Two studies that analysed 

associations between migration and HIV adjusting for confounders suggested no difference 

in risk between local and migrant female sex workers.(22, 53) Other factors relating to 

migration were important risk factors for HIV including language skills of migrants and 

access to health insurance.(35) 

[Insert figure 3] 

Violence 

We identified 8 quantitative studies that reported experience of violence among FSWs 

across Europe. Definitions of violence varied, encompassing incidences of enacted physical, 

sexual as well as threatened violence. Incidences of violence were consistently high across 

the region, with more than 20% of samples reporting either physical or sexual violence in 

the last 12 months and some estimates reaching 76% in Russia.(47) In Serbia (Kosova) 16% 

of FSWs reported being forced to have sex against their will in the last 12 months.(41) In 

Armenia, 30% of street sex workers reported a lifetime experience of forced sex(89) and 

54% had experienced violence or been threatened by clients in Moldova.(47) Younger sex 

workers may be more vulnerable to violence; in Romania 46% of a sample of FSWs (aged 16 

to 24 years) had been forced to have sex in the last 12 months.(90)  

Condom use 

Condom use with clients was consistently higher among FSWs in West Europe (<17% 

reported inconsistent condom use with clients) compared to those in the East (0-78% 

inconsistent use) and Central European countries (ranging between 5 and 38% inconsistent 

condom use). Across all the countries condom use with non-paying partners was less 

common than with clients [Table 1].  

 

Ecological analysis  
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Best HIV prevalence estimates were calculated for 39 countries across Europe, with a 

median prevalence of 1% (IQR 0-8%), and the highest prevalence (18%) reported in Latvia. 

Across the region the median prevalence of injecting was 6.5%, with the countries of highest 

prevalence of injecting in Portugal, Latvia and Croatia (see Table 1). Overall there was a 

higher prevalence of injecting in the East, and Centre than West. The median GINI 

coefficient was 0.34, with little difference across the sub-regions. Russia and Macedonia 

have the highest GINI coefficient, but there is little difference by sub-region. The median 

female to male pay differential was 0.6; countries with the greatest pay differential include 

Norway, Moldova and Hungary. The median number of people imprisoned per 100,000 

population is 137, with far higher numbers in the East compared to the other sub-regions. 

Kyrgyzstan, Ukraine, Kazakhstan, Belarus and Russia all have prison populations greater than 

390 per 100,000. Across the region, Russia, Slovenia, Spain and Germany have the fewest 

number of sex worker targeted services (<0.2 per 1000 FSWs). Services were defined to 

include a wide range of sexual health, social support and legal services and excludes 

standard STI clinics and health services that treat non-sex working populations. Finland, 

Norway and Luxembourg have the largest number (>2.8). Structural indicators are 

summarised in the Web Appendix (Table 3). 

There is a clear linear relationship between HIV prevalence among FSWs and increasing 

levels of injecting drug use across Europe. There is some evidence to suggest that countries 

with a higher GINI coefficient have higher HIV prevalence among FSWs. The graphical 

distribution of gender pay differential and HIV prevalence among FSWs suggests counter-

intuitively that HIV prevalence increases as pay differentials decrease. Prevalence of HIV 

among FSWs increased with numbers in prison per 100,000 population. There was no 

relationship between HIV and numbers of sex worker specific services (see Figure 4).  Only 

injecting drug use (coefficient=0.22, 95% CI 0.14-0.30, R2=0.5, p value=<0.001) and prison 

population (coefficient=0.0001, 95% CI 0.00003-0.0002, R2=0.2, p value=0.01, data not 

shown) were statistically associated with HIV prevalence univariately in a linear regression 

model. 

[Insert figure 4] 

Discussion  
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This systematic review finds that HIV in Europe remains low among FSWs who do not inject 

drugs (<1%) and that drug injecting is the primary individual-level risk factor for HIV among 

FSWs. HIV prevalence among FSWs is highest in the East where prevalence is also highest 

among PWID. Within high HIV prevalence countries, such as Russia and Ukraine, there is a 

wide variation in HIV among FSWs at a city level. 

While evidence suggests that injecting risk practices are the main transmission route of HIV 

among FSWs who inject drugs,(91) it is important to note evidence suggesting that sex work 

is associated with HIV seroconversion among women who inject drugs.(92, 93) Our findings 

underscore the importance of addressing sexual and not only injecting risk practices among 

FSWs who inject. In Estonia, for example, HIV was not associated with drug injecting among 

FSWs who had correspondingly lower hepatitis C prevalence, suggesting less risky injecting 

practices.(48) A similar pattern has been observed in Russia: with reduced odds of HCV 

among FSWs who inject drugs, but increased odds of syphilis pointing to the potential for 

sexual transmission.(54, 85) In addition, prevalence of gonorrhoea is between 10 and 100 

times higher than in general population samples,(94) suggesting that FSWs remain sexually 

vulnerable. 

In all countries, where estimates were given, prevalence of violence was higher than HIV. 

Emerging evidence shows how violence may increase risk of HIV, for example by reducing 

self esteem and ability to negotiate safer practices for fear of further violence, increasing 

drug use to manage the stress of violence or forced relocation of sex work to less familiar or 

safe areas.(14, 95-97) Legislation regulating sex work is a key structural determinant of 

violence and HIV risk. The practice of criminalising activities related to sex work can reduce 

opportunities for communication between FSWs and often resulting in the concentration of 

sex work onto the street.(98, 99)  Several studies showed increased risk of HIV associated 

with working on the street(35, 48, 53, 83) and other evidence has documented increased 

risk of violence among street workers compared to off-street workers.(100) Legislation may 

also influence community attitudes towards SWs with criminalization of sex work 

reinforcing negative attitudes and violence towards sex workers and hinder the 

implementation of targeted services.(101, 102) The ecological analysis showed evidence of a 

clear linear relationship between increasing numbers of people imprisoned and increased 
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HIV prevalence among FSWs. Prison, an effect of criminalisation of drug use and sex work, is 

well documented as an HIV risk environment among PWID(103, 104) and other research has 

shown that criminalisation and enforcement-based approaches towards sex work can 

increase risk of both physical and sexual violence against sex workers,(14, 99, 105) as well as 

risk of STIs.(12, 85) Despite this there is little quantitative data examining the effect of 

policing practices or enforcement on experience of violence, HIV or other adverse health 

outcomes among sex workers.(99)  

Our ecological analysis found increased HIV prevalence to link with a higher GINI coefficient, 

while research elsewhere has also documented how inequalities in wealth may correlate 

with increased prevalence of HIV, gender inequalities, overall lower life expectancy, and 

illegal drug use.(106) The association we found between increased HIV prevalence and 

decreased gender pay differential is counter-intuitive, but may in part be explained by a 

relationship between the countries of the East with high burdens of HIV and lingering equal-

labour, equal-wage policies in the public sector that were originally put in place during the 

time of the Soviet Union. These data are derived from the ratio of the female to male non-

agricultural wages, which may not be appropriate in highly agricultural economies in parts 

of Central and Eastern Europe and Central Asia.(107) Findings from the systematic review, 

suggest that while increased risk of HIV is not associated with originating from another 

country, structural factors such as lack of health insurance or language skills may. Policy 

changes including the removal of migration policies restricting migrants’ use of health 

services need to be removed to increase access to services alongside the provision of 

translated materials and interpreters to facilitate communication.   

We found that the presence of services for sex workers may be associated with reduced HIV 

prevalence at certain levels, but when prevalence is higher this relationship becomes less 

clear. When restricting the analysis to the mid-range number of services, HIV prevalence 

appears to decline as the number of sex worker specific services increase. The scatter of 

data points around the regression lines are not very evenly distributed, while a relationship 

may exist between the variables it may not be best represented by a straight line. There is a 

wealth of evidence globally showing the positive impact of specialist services in reducing risk 

of HIV and STIs among FSWs.(12, 108) Countries reporting the fewest number of services 
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include Russia and Germany, with Germany reporting very low prevalence of HIV among 

FSWs (0.2%) compared to Russia (8%). Our estimate of services does not take into account 

the type of services available or general STI clinics.  Evidence from Russia suggests that 

interventions among sex workers who inject focus almost exclusively on preventing viral 

transmission linked to the shared use of injecting equipment, there is also some evidence to 

suggest male PWID in Russia resent women attending harm reduction services, which may 

further restrict attendance by FSWs.(109) In Germany not only is sex work legal, sex workers 

have well organised advocacy groups, but heath authorities are required to conduct 

outreach to vulnerable populations to engage them in services, factors which will create a 

very different context in which sex work operates and  women access services.  

Limitations 

By limiting the search to literature published in four European languages we may have 

missed key studies. All estimates included in the review were rated highly with the 

exception of Sweden, Bosnia & Herzegovinia and Macedonia. The time frame of search was 

extended in order to identify better quality estimates for Italy, Spain, Moldova and Portugal. 

This increased the range of field work within which data are presented back to 1998. It was 

also not possible to impose a standardised definition of sex work as an inclusion criterion in 

the review, since the definition varied widely and the possibility that some studies sampled 

women no longer engaging in sex work cannot be excluded. It is also likely that the use of 

TLS or RDS with a focus on recruiting street sex workers may results in overrepresentation 

of FSWs who inject drugs in the East, which may inflate the national HIV prevalence 

estimates used in the ecological analysis. Multivariate analyses examined HIV and STIs as 

outcomes, with some studies using composite measures of HIV and STIs.(22, 28, 30, 35) 

These were included despite different STIs varying in transmission dynamics and lengths of 

infectivity to examine measures of vulnerability. The paucity of data on HIV prevalence 

meant that we had to include studies with small sample sizes (France, Macedonia, Sweden, 

Croatia and Israel) in order to increase the number of countries included in the ecological 

analysis creating variation in the reliability of  national-level HIV estimates. The ecological 

analysis is further limited in that we cannot infer causality or relationships on an individual 

level. The descriptive linear nature of the relationships we examined are unlikely to be a 
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true representation of complex, multi-level relationships, and the small number of country 

reports prevented multivariate analysis adjusting for potential confounders is a further 

limitation.  

Conclusions 

In Europe, HIV vulnerability among female sex workers links primarily to drug injecting. 

There is a particular need to monitor prevalence and risk among FSWs who also inject drugs, 

but not to the exclusion of focusing on the potential for sexual HIV transmission. We find 

that published epidemiological research lacks explicit focus in delineating structural risk 

factors potentially indirectly linked to HIV among FSWs, and note the need to better 

develop such measures. There is a similar tendency regarding research investigating HIV risk 

factors among PWID.(2) Our review thus reiterates the need for improving the extent to 

which epidemiological studies seek to develop measures of social and structural context. 

Researching the delineation of causal pathways to HIV transmission demands a shift from 

binary epidemiologic models of simple ‘cause and effect’ to ‘multi-level’ models, which 

emphasise HIV as an outcome of multiple contributing factors interacting together.(19)  

While interventions and research tend to envisage the health of sex workers narrowly in 

relation to HIV and STIs, our findings show the salience of broader occupational and 

personal health concerns, including addressing low levels of condom and contraceptive use 

with non-paying partners and vulnerability to multiple forms of violence especially among 

FSWs who inject drugs. Public health surveillance systems should be oriented towards 

monitoring indicators of social context that mediate risk of HIV among FSWs. Targeted HIV 

interventions should be embedded inside structural interventions that simultaneously 

address the social welfare of sex workers and their social determinants of health to create a 

supportive environment that facilitates the safer practice of sex work and encourages 

positive health behaviours.  
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Abstract 

Objectives: We reviewed the epidemiology of HIV and selected sexually transmitted 
infections (STI) among female sex workers (FSWs) in WHO-defined Europe. There were 
three objectives: i) assess the prevalence of HIV and STIs (Chlamydia, Syphilis, Gonorrhoea); 
(ii) describe structural and individual level risk factors associated with prevalence; and (iii) 
examine the relationship between structural level factors and national estimates of HIV 
prevalence among FSWs. 

Design: A systematic search of published and unpublished literature measuring HIV/STIs and 
risk factors among FSWs, identified through electronic databases published since 2005.  
‘Best’ estimates of HIV prevalence were calculated from the systematic review to provide 
national level estimates of HIV. Associations between HIV prevalence and selected 
structural level indicators were assessed using linear regression models.  

Studies reviewed:  Of the 1993 papers identified in the search, 73 peer-reviewed and grey 
literature documents were identified as meeting our criteria of which 63 papers provided 
unique estimates of HIV and STI prevalence and 9 reported multivariate risk factors for 
HIV/STI among FSWs. 

Results: HIV in Europe remains low among FSWs who do not inject drugs (<1%), but STIs are 
high, particularly syphilis in the East and gonorrhoea. FSWs experience high levels of 
violence and structural risk factors associated with HIV, including lack of access to services 
and working on the street. Linear regression models showed HIV among FSWs to link with 
injecting drug use and imprisonment.  

Conclusions: Findings show that HIV prevention interventions should be nested inside 
strategies that address the social welfare of sex workers, highlighting in turn the need to 
target the social determinants of health and inequality, including regarding access to 
services, experience of violence and migration. Future epidemiological and intervention 
studies of HIV among vulnerable populations need to better systematically delineate how 
micro-and macro-environmental factors combine to increase or reduce HIV/STI risk 
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Article focus 

A systematic review to identify and synthesise the prevalence estimates and risk factors for 
HIV and selected STIs among female sex workers (FSW) in Europe. 
 
An ecological analysis to examine the relationship between structural level risk factors and 
national estimates of HIV prevalence among FSWs in Europe.  
 
Key messages 

The review shows how HIV remains low among female sex workers (FSW) who do not inject 
drugs. Injecting drugs is the primary individual-level risk factor for HIV among FSWs in 
Europe and HIV is highest in the East where prevalence among people who inject drugs is 
also high. 
 
FSWs are vulnerable to multiple forms of violence as well remain sexually vulnerable. 
Interventions need to address broader occupational and personal health concerns, including 
location where sex is sold, tackling violence, as well as low levels of condom and 
contraceptive use with non-paying partners  
 
Targeted interventions need to be embedded within broader structural policies that 
improve the social welfare of sex workers and tackle social determinants of health, including 
improving access to services, reducing harms associated with enforcement and migration.   
 
Strengths and Limitations 

This review provides the most comprehensive estimates of HIV/STI estimates among FSWs 
in Europe to date, drawing on research published in four languages, and is the first of its 
kind to delineate structural and individual level risk factors.   
 
Multivariate analyses adjusted for a diverse range of confounders, making direct 
comparisons across studies difficult and precluding the use of meta-analysis. 
 
Findings of the review are dependent on the quality of the studies which were often 
variable and some studies were included that drew on small sample sizes.  
 
The small number of country reports prevented multivariate analysis in the ecological 
analysis and the descriptive linear nature of the relationships examined are unlikely to be a 
true representation of the complex multi-level relationship in play. 
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Introduction 

While globally the number of new HIV infections has declined over the last decade, in 

Europe they have continued to increase.(1) By 2011 there were over 1.2 million individual 

HIV case reports, with over half a million diagnoses reported in the last five years. The 

epidemiology of HIV in Europe suggests a concentrated epidemic with the burden of HIV 

cases among men who have sex with men (MSM) in the West and people who inject drugs 

(PWID) in the East.(2)The epidemic in the East is fuelling the continuing increase in new HIV 

cases in Europe: between 2006 and 2011 an average of 273 cases per million people were 

recorded in the East compared to 74 and 11 in the West and Centre.(3) While drug injecting 

is the main exposure category in the East, the number and proportion of cases linked with 

heterosexual exposure has increased within the last five years with over 60% of these cases 

among women. This emphasises the potential for concentrated HIV epidemics to become 

more generalised.(4) 

A recent meta-analysis of HIV prevalence studies among female sex workers (FSWs) in low- 

and middle-income countries suggested that FSWs – including from Europe (Georgia, 

Estonia and Ukraine) – had higher odds of HIV compared with all women of reproductive 

age.(5) Evidence also suggests that the size of the female sex working population is 

correlated with countrywide HIV prevalence.(6) Historically in West Europe HIV prevalence 

among FSWs has remained low and European countries do not collate risk factor 

information concerning sex work as part of case reporting. Behavioural surveillance is also 

limited, usually collected through one-off surveys rather than ongoing or repeated 

surveillance at a national level.(7) UNGASS indicators monitoring harms associated with sex 

work measure the proportion of sex workers reached with an HIV prevention programme in 

the last 12 months; the proportion of female and male sex workers using a condom with 

their most recent client; and the proportion of SW who are HIV positive. Problems with 

these indicators including lack of consistency in time frames used or definition of type sex 

act make drawing comparisons difficult across countries.(8) 

Considering the growing epidemics of HIV in Europe, the continuing importance of 

heterosexual transmission in the West, emerging evidence of increased heterosexual 
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transmission in the East and the significant overlap between sex work and drug injecting 

across the region, this study set out to review the epidemiology of HIV and selected sexually 

transmitted infections (STI) among FSWs in WHO-defined Europe.(4, 9, 10) There is a 

growing body of research that substantiates relationships between structural factors and 

HIV vulnerability among sex workers.(11, 12) This literature highlights the importance of 

poverty as a major structural factor in risk and vulnerability related to drug use and sex 

work, particularly in countries experiencing large scale political and social transition.(13) It 

also shows the effect of criminalization of sex work disabling capacities for HIV prevention 

for example through the confiscation of condoms as evidence of prostitution(12, 14) as well 

as indirectly through an increase in violence and mental health problems.(15-17) However, 

HIV epidemiological research has tended towards the delineation of individual-level and 

proximal risk factors, neglecting the study of social determinants.(18) This review therefore 

seeks to explore the extent to which recently published European evidence on HIV among 

FSWs measures structural risk factors. Our objectives were three-fold: i) to assess the 

prevalence and incidence of HIV and STIs (Chlamydia, Syphilis, Gonorrhoea) among FSWs; 

(ii) to describe risk factors associated with prevalence and incidence, delineating structural 

and individual level factors; and (iii) to examine the relationship between structural level 

factors and national estimates of HIV prevalence among FSWs.  

Methods 

Search strategy and selection criteria 

Two authors (LP, LR) systematically searched Medline, Embase, Global Health, Social Science 

Citation Index, Popline, and CINAHL for studies published from 2005 to October 20, 2011. To 

identify articles we combine five broad search themes with the Boolean operator “AND”. 

The first theme, HIV, combined the Medical Subject Headings (MESH) terms “HIV” or “HIV 

infections” with the free word search for “HIV”, “human immunodeficiency virus” with 

“OR”. The second theme sexually transmitted infections (STI) combined the MESH terms  

“Chlamydia” “Chlamydia infections”, “Gonnorhea”, “Syphilis” or “Treponema Pallidum” with 

free terms “Chlamydia Trachomatis”, “Chlamydia”, “C Trachomatis”, “Treponema Pallidum”, 

“T Pallidum”, “syphilis”, “Neisseria gonorrhoea”, “N gonorrhoea”, “Gonorrhoea”, combined 

with “OR”. The third theme, prevalence, incidence and risk factors, included the MESH 
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terms “prevalence”, “incidence”, “risk”, “factor analysis”, “statistical”, “regression analysis”, 

“risk factors”, “risk-taking” and “epidemiology” with the free words “prevalen*”, 

“incidence”, “risk*”, “correlat*”, “determinant*”, “vulnerab*”, “regression”, “risk”, 

“(enhanc*adj3) transmission”, “multivar*”, “(route*adj3 transmission)”, “(factor*adj3 

transmission)”, “social norm*”, “network”, “socio-demographic”, “socio-economic”, 

“lifestyle”, and “epidemiol*” with “OR”. The fourth theme, geographic coverage, included 

the names of the countries in the region, as well as the free word terms “Europe*” and 

“Central Asia*” combined with “OR”. The fifth theme combined the MESH terms “sex 

worker” and “prostitute” with the free words “sex work*” “prostitut*”, “entertainment 

worker*”, “(exchang* adj3 sex)”,  “(sell* adj3 sex)”,  “(sold* adj3 sex)”, “(sex adj3 money)”, 

“(transaction* adj3 sex)”, “(commerc adj3 sex)”, “(surviv* adj3 sex)”, “(sex adj3 drug*)”, 

“sex trade”,  “sex industry”, “(sex* servic*)”, “ brothel*”, “red-light”, “solicit*”, “bar girl*”, 

“hostess*”, “ escort*”, “ masseu*” with “OR”. 

Reference lists of found articles were also searched and experts in the field consulted to 

identify other relevant studies. We conducted a systematic search of websites of research 

institutes, service providers and donor organisations working with sex workers across the 

region. Conference abstracts from the International Conference on the Reduction of Drug 

Related Harm were searched (2005-2010) and the International AIDS Conference (2006, 

2008, 2010). Where no HIV estimates were available we also looked further back and 

included estimates published up to 2000. 

Study selection and eligibility 

We included reports written in English, Spanish, French and Russian published from 2000-

2011 based on studies undertaken in WHO-defined Europe that reported rates on: HIV 

prevalence or incidence; syphilis, chlamydia; and gonorrhoea. A FSW was defined as a 

woman who has ever exchanged sex for money, drugs or goods. Studies were included if 

they reported crude or adjusted associations.  

Papers were excluded if they reported a sample size less than 50 (except in countries where 

limited data were available) had unclear sampling methods, or they contained no primary 

data, although the references were searched to gather primary studies not identified by the 
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search. Papers not fitting the inclusion criteria were set aside to aid interpretation of the 

systematic review findings. Figure 1 summarises the papers searched and retained in the 

review. Following full-text review 73 peer-reviewed and grey literature documents were 

identified as meeting our criteria of which 63 papers provided unique estimates of HIV and 

STI prevalence and 9 papers report multivariate or univariate (2) risk factors for HIV/STI 

among FSWs. 

Insert Figure 1  

One author (LP) extracted data on: survey year; recruitment location; sample size; 

geographical coverage; condom use with clients and non-paying partners; experience of 

violence from clients or police and injecting drug use. The heterogeneity of studies with 

regard to definitions of sex work, sampling strategy and geographical diversity precluded 

statistical meta-analysis. We therefore undertook a narrative synthesis and described 

prevalence of HIV and STIs, presenting adjusted and unadjusted associations differentiating 

between structural and individual level risk factors. ‘Individual’ level factors were defined as 

those endogenous to the individual and his or her agency or practices, whereas ‘structural’ 

factors were defined as those exogenous to the individual and/or indirectly linked to 

individual agency or practices.(13, 19) We therefore incorporate all forms of social and 

environmental factors potentially affecting risk within the category of ‘structural’. We 

acknowledge at the outset unavoidable limits in distinguishing ‘individual’ from ‘structural’ 

level factors given how these inevitably interplay, often indirectly and non-linearly.(18, 20). 

Our review conformed to the PRISMA checklist for systematic reviews.(21) 

Ecological analysis 

Two authors (EJ and LP) independently assessed the quality of the studies reporting HIV 

prevalence estimates using a scoring system that graded the papers according to: sample 

size; wide geographic coverage; most recent study; population sampled; and recruitment 

setting. We allocated up to three points each for most recent studies, population sampled, 

country coverage, and for the range of settings sampled, and deducted one point for clinic 

only samples due to the potential for bias.(22) ‘Best’ estimates were used to facilitate 

comparison of HIV prevalence estimates across the region. Linear regression models were 
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used in order to assess the relationship between HIV prevalence and selected individual and 

structural indicators in an ecological analysis. Indicators were identified as important from 

the systematic review or where previous evidence has shown a relationship with HIV 

through ecological studies or multi-level modelling. These include: GINI coefficient providing 

an estimate of inequalities in wealth; female to male pay differential; and the number of 

people imprisoned per 100,000 population.(23-25) The regression line was plotted on top of 

a two-way scatter graph plotting the HIV prevalence against the explanatory variable to 

examine the association visually. As well as allowing us to judge the existence of an 

association, in the event of an observed association it allowed us to judge the 

appropriateness of a straight line for representing the relationship or whether another type 

of relationship may exist between the outcome and explanatory variables. Separate 

regressions were run that focussed on the central 50% of observations excluding extreme 

values that could unduly influence the linear regression model. All analyses used STATA 12 

(Stata Corp, College Station, Texas). 

Results 

HIV among female sex workers 

HIV prevalence among FSWs in West Europe is generally low, at 1% or less. (8, 22, 26-35) 

Prevalence was higher in Italy and Spain among street samples that included migrants and 

transgender SWs.(29, 36-38) Prevalence of HIV is low in countries in Central Europe 

between 1 and 2%(8, 34, 39-45) and in East Europe consistently higher ranging between 

2.5% and 8% in Azerbaijan (Baku),(46, 47) 4.6% in Moldova (Chisinau)(47) and 7.6% in 

Estonia (Tallinn).(48) A lower prevalence was reported in Georgia and Armenia at less than 

2%(34, 49) and 0% in Lithuania and Belarus.(34, 50) A higher prevalence was reported in 

2009 in Minsk (Belarus) of 6.4%, where 15.5% of the sample reported injecting. (51) In both 

the Russian Federation and Ukraine, prevalence varied significantly by city ranging from 2% 

to 62% in Tomsk and Togliatti, Russia and between zero in Uzhgorod, Kharkov and Chernitz 

and 42% in Donetsk, Ukraine.(52-54) In the Netherlands, HIV prevalence was reported at 

3.8% overall but far higher among women with a history of injecting drug use (13.6%) 

compared to those without (1.5%).(38) In Spain, Portugal and the UK small samples of FSWs 

suggested higher HIV prevalence ranging between 4%  and 24% among heroin or crack 

Page 37 of 65

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review
 only

users.(26, 36, 55) However in the East in Azerbaijan (Baku), Moldova (Chisinau) and  Estonia 

(Tallinn) high HIV prevalence was reported (2.5-8%) despite relatively lower levels of drug 

injecting (<10%).(46-48) All studies are presented in Table 1. Where multiple estimates are 

available the range of estimates are presented alongside the ‘best’ estimate. [Insert Table 1] 
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Table 1: Prevalence of HIV, injecting drugs, violence and condom use among FSWs in Europe 

Country Area Population sampled Survey Year  Studies Injecting drug use HIV Violence Non-condom use Reference 

    # n Range Best Range Best  Clients Other
$
  

W
e

st
 

Austria  3 STI clinics 2002 1 1,184  3% 1%-4%∞ 2%       (56) 

Belgium 1 N/A 2008 1 1,016 N/A   
 

0.3%       (8) 

France 1 Chinese sex workers 2008 1 46 N/A   
 

0% (0)       (8) 

Germany Nat STI /VCT/private clinics 2002; 2010-2011 2 290-3380   3% 0.2-0.3% 0.2%       (8) (35) 

Greece 1 STI clinic (migrants) 2005 1 299   0  0% (0)       (32) 

Italy 4 Street SWs at STI clinics 1992-2008 4 118-558 9% 1.6%-8% 7%   12-16% 84% 
[7]

 (57) (58) (31) (37) 

The Netherlands 2 Street and off street+ 2002-2005 2 399-1018  16% 0.5%-13.6% 3.8%   11% 89% [8] (56) (38)  

Norway 1 Specialist STI clinic (MSWs) 2008 1 746  N/A    1%       (8) 

Portugal 1 Street  (migrants) 2000-2001 1 96 50-60% 55%  14%       (59) 

Spain 4 Street (migrants) 1998-2004 5 301-3149 1% 1% 0.8%-4.5% 3%
¥
   <5% 92% 

[9]
 (29) (26) (60) (33) 

Sweden N/A Prison 2006-2007 1 45  N/A    2.2%       (8) 

UK 5 Street /off street 1986-2009 5 25-268 4-96% 4% 0-24% 1% 30.2% 
[1]

 <1% 70% 
[10]

 (59) (55)  (22) (61) 

C
e

n
tr

e
 

Bosnia & Herzeg 1 N/A 2007 1 42  N/A    0% (0)       (45) 

Bulgaria 3 Street/off street ^ 2005, 2008 2 799-874   2% 0.6-1.0% 0.6%       (62) (63) 

Croatia 1 NGO 2003-2005 1 43   36%  2% 30-53% 
[2]

 <5% 
[11]

   (42) 

Czech Republic 2 Street  1999-2000 2 585 -797 10% 10% 0.1%-0.7% 0.7%       (64) (56) 

Israel 2 Off street, illegal migrants 2008≠ 2 43-300   0.1% 0%-0.3% 0.3%   <5%[12]   (30) (27) 

Hungary N/A Mobile clinic 2006 1 500  N/A    0% (0)       (8) 

Macedonia Multi N/A 2005-2007 3 48-67   7% 0% -1.9% 1%
¥
       (44) 

Montenegro N/A N/A
&
 2007 1 133  N/A     0.8%       (65) 

Poland 2 Clinic and community 2002-2005 2 250-650  2% 0-2% 1%       (56) 

Romania 1 Street  2006 1 204   22%  1% 46% 
[3]

 35% 52-
[12]

(8) 

Serbia 1  Street/off street** 2010 1 250  27%  1%       (66) 

Serbia (Kosova) 1 Street/off street 2006 1 157   1%  0% (0) 16% [3] 38% 45%[13] (67) 

Turkey 3 Unregistered FSWs 2006-2007 1 252   2%  0.8%       (68) 

E
a

st
 

Albania 1 Street/bars 2008 1 90   0.2%  1.1% 30%
 [4]

     (69) 

Armenia Multi VCT/ STI clinics 2000-2007 3 168-250 0.4-1.2% 1% 0.4%-1.2% 0.4%   33%[14]   (56) (70, 71) 

Azerbaijan 2 Street/off street  2003-2008 2 200-300  1% 2.5-8.5% 3%   78% 86%
[1]

 (46) (47) 

Belarus 1 Street/ STI clinics 2004-2009 3 208-481 15.50% 15% 0-6.4% 3%
¥
       (56) (72) 

Estonia 1 Street/Off street (RDS)  2005-2006 1 227  7%  8%   25%
[15]

   (48) 

Georgia 2 Street/ Off street (TLS) 2002-2009 7 114-160 1 - 6% 6% 0-1.9% 1% 13%-29% [5] 10% [12]
   (73) (49) 

Latvia 2  2002-2004 2 92-93  53% 16%-18% 18%       (56) 

Lithuania 2 Street /AIDS Centre 2005-2007 2 67-101  1% 0% (0) 0% (0)   8% 
[10]

   (56) (74) 

Moldova 4 Harm reduction  and RDS  2001-2009 4 151-300  11% 2.9-8.5% 6% 53.4% [6] 17% [10]   (47) (75) 

Russian Fed 17 Street 2001-2009 9 66-1777 5-100% 35% 2-62.1% 8%
¥
 20-76% 

[1]
 0-32% 

[10]
   (47) (54) (76) (56) 

Ukraine Multi Street  2002-2009 3 646-3248 15-24% 24% 12.9-20% 13%
¥
   10%    (56) (79) (80) 

Kazakhstan 6 Community  2005-2008 6 1960- 10-18% 12% 0.1-2.5% 2%¥   20% 20-50% 
[10]

(81) (56) 

Kyrgyzstan 1  2006 4 352 0.4-5% 5% 1.3-1.9% 1%
¥
   <20% 20-50% 

[10]
(81) 

Tajikistan 5
β
  2006-2008 4 1200 0.3-2% 13% 1.6-3.7% 4%

¥
   30% 

[10]
   (81) 

Uzbekistan Nat FSWs and MSWs 2003-2007 3 407-2000 0-100% 7% 4.7-58.5% 5%       (82, 83) (84) 
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N/A= Not available Nat=National β
 
Refers to region STI= Sexually Transmitted Infection VCT=Voluntary Counselling and Testing. *Mostly migrants from Bulgaria, Albania, Moldova, Ukraine 

RDS=respondent driven sampling TLS=Time Location Sampling  
 ^Includes 16% MSWs +Includes 12.5% Transgender SWs ** Includes MSWs (22%) and Transsexuals (16%) 

&
 Includes MSWs (n=14). In Norway and Uzbekistan % MSW in sample not specified. 

≠ Date of publication, no data available on year of study 
∞Range provided as sample stratified by FSWs who are registered, illegal FSWs, unregistered FSW and FSWs recruited from STI clinic 
¥ Weighted mean  
1 Physical or sexual violence; 2 Physical violence; 3 Forced to have sex; 4 Ever forced to have sex; 5 Experience physical or sexual violence during last year, in Batumi 13% refers to physical violence 
only; 6 Experienced violence or been threatened 
$ Other refers to all non-paying partners. 7 Never using condoms 8 Inconsistent use with steady partner 9 Not always using condom for vaginal sex 10 No condom use at last vaginal sex 11 No 
condom use at last commercial sex 12 Inconsistent 13 Never using condoms in last 30 days 14 Inconsistent condom use for vaginal sex in last 7 days 15 Inconsistent for vaginal and anal sex  
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Syphilis 

Table 2 summarises prevalence of STIs. Prevalence of syphilis is highest among samples of 

FSWs in the East. Across the region, prevalence of syphilis is higher than HIV with the 

exception of Ukraine, although this varied considerably at a city level.(53) In 2001, a high 

prevalence of syphilis was found among a group of migrant street sex workers in Italy (12%), 

these cases were among migrants from Eastern Europe (countries not specified) and 

infection was attributed to past infection at home.(57) In Greece there were no cases of HIV 

among off-street working FSWs in Athens, but a high prevalence of syphilis was observed 

(18%).(32) Among this sample 20% were migrants from East Europe but prevalence did not 

differ by country of origin. In Russia and Moldova the data suggest a concurrent epidemic of 

syphilis and HIV among FSWs, with all such study samples including FSWs who inject 

drugs.(47, 85)  

[Insert Table 2] 
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Table 2: Prevalence of HIV, Syphilis, Chlamydia and Gonorrhoea among samples of female sex workers in Europe 

 Country City Population  Year n Syphilis (%)* Chlamydia (%) Gonorrhoea (%) HIV (%) Reference 

W
e

st
 

Belgium Ghent Off Street (40% migrants) 1998-2003 950   7%     (86) 

Italy Bologna FSW inc migrants 1995-1999 558 12% 6% 1% 2% (57) 

  Brescia Migrant FSWs 1998-2000 101   14%     (87) 

Greece Athens STI clinic (migrants) 2005 299 18%     0% (32) 

Spain Madrid FSW inc migrants 1998-2003 66 3%     0% (29) 

  Barcelona FSWs (street) 2002-2003 301   5% 4%   (33) 

UK London Street /off street (migrants) 2007-2008 268 2% 4% 2% 1% (22) 

C
e

n
tr

e
 

Bulgaria 8 cities Street/off street ^ 2005 799 10%     1% (63) 

Israel Tel Aviv FSWs (off street)   300   6% 5%   (30) 

Serbia Belgrade FSW, MSW, Trans 2010 250 4%     1% (66) 

Serbia 
(Kosova) 

Ferizaj, Urosevac, Prizren Migrant FSWs 
(street/indoor) 

2006 153   45%     (41) 

Turkey Ankara, Istanbul, Izmir Unregistered FSWs 2006-1007 252 7.5% 1.2% 2.8% 0.8% (68) 

Gazaniantep Registered FSWs 1997-1998 92   5%     (88) 

E
a

st
 

Albania Tirana Street/bar 2011 90 6%     1.1% (69) 

Azerbaijan Baku, Gandja, Sumgait Street/off street 2001 200 9%     3% (47) 

Kyrgyzstan Bishkek, Osh 2006 352 34.9%     1.4% (81) 

Georgia Tbilisi, Batumi Street/off street (TLS) 2002-2006 160 34.1% 22-23% 12-18% 0.4% (73) 

Russia Moscow Street (5% PWID) 2001 147 26%     14% (47) 

Ekaterinburg Street (27% PWID) 2001 151 22%     15% (47) 

Moscow, Volgograd, Barnaul Street (100% PWID) 2003 98 16%     7% (85) 

Ukraine 15 cities Street (24% PWID) 2009 2278 4.4%     12. 9% (53) 

^Includes 16% MSWs TLS =Time Location Sampling PWID=people who inject drugs *Refers to prevalence of antibodies to T Pallidum and detect current and past infection 

with syphilis. 

Page 42 of 65

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review
 only

 

Chlamydia and Gonorrhoea 

Across West Europe, prevalence of chlamydia remains low at under 7% among FSWs. Two 

older studies in Italy suggested a prevalence of 14% of chlamydia among migrant FSWs(57, 

87) and a high prevalence (45%) among off-street as well as street working FSWs in three 

cities in Serbia (Kosova) among samples recruited from STI clinics.(41) Prevalence of 

gonorrhoea is reported at 5% or less across the region, with the exception of Georgia (12- 

18%) and a prevalence of chlamydia of just over 20%.(73)  

Risk factors associated with HIV/STIs 

Individual risk factors 

Studies conducted in Ukraine and Uzbekistan examining risk factors for HIV among FSWs 

show more evidence of increased risk associated with injecting drug use.(53, 82, 83) Among 

FSWs currently injecting drugs, the risk of HIV is higher among those who reported selling 

sex for drugs and injecting daily,(83) and among those injecting home-made drugs in the 

Russian Federation.(76) In Ukraine, having a sex partner who also injects drugs was 

associated with increased risk of HIV.(53) Six studies reported associations with sexual risk 

behaviours including: unprotected sex with clients; numbers of clients; existence of a non-

paying partner; and sex with someone living with HIV.(22, 30, 35, 48, 53, 83) One study 

reported an association between type of contraceptive used and found that those relying on 

condoms as a main form of contraceptive had reduced odds of HIV compared to those that 

did not. (35) 

[Insert figure 2] 

Structural risk factors 

Four studies found increased odds of HIV associated with working on the street compared 

to other off-street venues.(35, 48, 53, 83) Four studies reported a protective effect of 

attendance at an HIV prevention programme(35, 53, 83) or contact with an outreach 
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team(22) that included STI treatments. However, in Tashkent there was no protective effect 

from attendance at a needle or syringe programme.(83) Two studies that analysed 

associations between migration and HIV adjusting for confounders suggested no difference 

in risk between local and migrant female sex workers.(22, 53) Other factors relating to 

migration were important risk factors for HIV including language skills of migrants and 

access to health insurance.(35) 

[Insert figure 3] 

Violence 

We identified 8 quantitative studies that reported experience of violence among FSWs 

across Europe. Definitions of violence varied, encompassing incidences of enacted physical, 

sexual as well as threatened violence. Incidences of violence were consistently high across 

the region, with more than 20% of samples reporting either physical or sexual violence in 

the last 12 months and some estimates reaching 76% in Russia.(47) In Serbia (Kosova) 16% 

of FSWs reported being forced to have sex against their will in the last 12 months.(41) In 

Armenia, 30% of street sex workers reported a lifetime experience of forced sex(89) and 

54% had experienced violence or been threatened by clients in Moldova.(47) Younger sex 

workers may be more vulnerable to violence; in Romania 46% of a sample of FSWs (aged 16 

to 24 years) had been forced to have sex in the last 12 months.(90)  

Condom use 

Condom use with clients was consistently higher among FSWs in West Europe (<17% 

reported inconsistent condom use with clients) compared to those in the East (0-78% 

inconsistent use) and Central European countries (ranging between 5 and 38% inconsistent 

condom use). Across all the countries condom use with non-paying partners was less 

common than with clients [Table 1].  

 

Ecological analysis  
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Best HIV prevalence estimates were calculated for 39 countries across Europe, with a 

median prevalence of 1% (IQR 0-8%), and the highest prevalence (18%) reported in Latvia. 

Across the region the median prevalence of injecting was 6.5%, with the countries of highest 

prevalence of injecting in Portugal, Latvia and Croatia (see Table 1). Overall there was a 

higher prevalence of injecting in the East, and Centre than West. The median GINI 

coefficient was 0.34, with little difference across the sub-regions. Russia and Macedonia 

have the highest GINI coefficient, but there is little difference by sub-region. The median 

female to male pay differential was 0.6; countries with the greatest pay differential include 

Norway, Moldova and Hungary. The median number of people imprisoned per 100,000 

population is 137, with far higher numbers in the East compared to the other sub-regions. 

Kyrgyzstan, Ukraine, Kazakhstan, Belarus and Russia all have prison populations greater than 

390 per 100,000. Across the region, Russia, Slovenia, Spain and Germany have the fewest 

number of sex worker targeted services (<0.2 per 1000 FSWs). Services were defined to 

include a wide range of sexual health, social support and legal services and excludes 

standard STI clinics and health services that treat non-sex working populations. Finland, 

Norway and Luxembourg have the largest number (>2.8). Structural indicators are 

summarised in the Web Appendix (Table 3). 

There is a clear linear relationship between HIV prevalence among FSWs and increasing 

levels of injecting drug use across Europe. There is some evidence to suggest that countries 

with a higher GINI coefficient have higher HIV prevalence among FSWs. The graphical 

distribution of gender pay differential and HIV prevalence among FSWs suggests counter-

intuitively that HIV prevalence increases as pay differentials decrease. Prevalence of HIV 

among FSWs increased with numbers in prison per 100,000 population. There was no 

relationship between HIV and numbers of sex worker specific services (see Figure 4).  Only 

injecting drug use (coefficient=0.22, 95% CI 0.14-0.30, R2=0.5, p value=<0.001) and prison 

population (coefficient=0.0001, 95% CI 0.00003-0.0002, R2=0.2, p value=0.01, data not 

shown) were statistically associated with HIV prevalence univariately in a linear regression 

model. 

[Insert figure 4] 

Discussion  
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This systematic review finds that HIV in Europe remains low among FSWs who do not inject 

drugs (<1%) and that drug injecting is the primary individual-level risk factor for HIV among 

FSWs. HIV prevalence among FSWs is highest in the East where prevalence is also highest 

among PWID. Within high HIV prevalence countries, such as Russia and Ukraine, there is a 

wide variation in HIV among FSWs at a city level. 

While evidence suggests that injecting risk practices are the main transmission route of HIV 

among FSWs who inject drugs,(91) it is important to note evidence suggesting that sex work 

is associated with HIV seroconversion among women who inject drugs.(92, 93) Our findings 

underscore the importance of addressing sexual and not only injecting risk practices among 

FSWs who inject. In Estonia, for example, HIV was not associated with drug injecting among 

FSWs who had correspondingly lower hepatitis C prevalence, suggesting less risky injecting 

practices.(48) A similar pattern has been observed in Russia: with reduced odds of HCV 

among FSWs who inject drugs, but increased odds of syphilis pointing to the potential for 

sexual transmission.(54, 85) In addition, prevalence of gonorrhoea is between 10 and 100 

times higher than in general population samples,(94) suggesting that FSWs remain sexually 

vulnerable. 

In all countries, where estimates were given, prevalence of violence was higher than HIV. 

Emerging evidence shows how violence may increase risk of HIV, for example by reducing 

self esteem and ability to negotiate safer practices for fear of further violence, increasing 

drug use to manage the stress of violence or forced relocation of sex work to less familiar or 

safe areas.(14, 95-97) Legislation regulating sex work is a key structural determinant of 

violence and HIV risk. The practice of criminalising activities related to sex work can reduce 

opportunities for communication between FSWs and often resulting in the concentration of 

sex work onto the street.(98, 99)  Several studies showed increased risk of HIV associated 

with working on the street(35, 48, 53, 83) and other evidence has documented increased 

risk of violence among street workers compared to off-street workers.(100) Legislation may 

also influence community attitudes towards SWs with criminalization of sex work 

reinforcing negative attitudes and violence towards sex workers and hinder the 

implementation of targeted services.(101, 102) The ecological analysis showed evidence of a 

clear linear relationship between increasing numbers of people imprisoned and increased 
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HIV prevalence among FSWs. Prison, an effect of criminalisation of drug use and sex work, is 

well documented as an HIV risk environment among PWID(103, 104) and other research has 

shown that criminalisation and enforcement-based approaches towards sex work can 

increase risk of both physical and sexual violence against sex workers,(14, 99, 105) as well as 

risk of STIs.(12, 85) Despite this there is little quantitative data examining the effect of 

policing practices or enforcement on experience of violence, HIV or other adverse health 

outcomes among sex workers.(99)  

Our ecological analysis found increased HIV prevalence to link with a higher GINI coefficient, 

while research elsewhere has also documented how inequalities in wealth may correlate 

with increased prevalence of HIV, gender inequalities, overall lower life expectancy, and 

illegal drug use.(106) The association we found between increased HIV prevalence and 

decreased gender pay differential is counter-intuitive, but may in part be explained by a 

relationship between the countries of the East with high burdens of HIV and lingering equal-

labour, equal-wage policies in the public sector that were originally put in place during the 

time of the Soviet Union. These data are derived from the ratio of the female to male non-

agricultural wages, which may not be appropriate in highly agricultural economies in parts 

of Central and Eastern Europe and Central Asia.(107) Findings from the systematic review, 

suggest that while increased risk of HIV is not associated with originating from another 

country, structural factors such as lack of health insurance or language skills may. Policy 

changes including the removal of migration policies restricting migrants’ use of health 

services need to be removed to increase access to services alongside the provision of 

translated materials and interpreters to facilitate communication.   

We found that the presence of services for sex workers may be associated with reduced HIV 

prevalence at certain levels, but when prevalence is higher this relationship becomes less 

clear. When restricting the analysis to the mid-range number of services, HIV prevalence 

appears to decline as the number of sex worker specific services increase. The scatter of 

data points around the regression lines are not very evenly distributed, while a relationship 

may exist between the variables it may not be best represented by a straight line. There is a 

wealth of evidence globally showing the positive impact of specialist services in reducing risk 

of HIV and STIs among FSWs.(12, 108) Countries reporting the fewest number of services 
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include Russia and Germany, with Germany reporting very low prevalence of HIV among 

FSWs (0.2%) compared to Russia (8%). Our estimate of services does not take into account 

the type of services available or general STI clinics.  Evidence from Russia suggests that 

interventions among sex workers who inject focus almost exclusively on preventing viral 

transmission linked to the shared use of injecting equipment, there is also some evidence to 

suggest male PWID in Russia resent women attending harm reduction services, which may 

further restrict attendance by FSWs.(109) In Germany not only is sex work legal, sex workers 

have well organised advocacy groups, but heath authorities are required to conduct 

outreach to vulnerable populations to engage them in services, factors which will create a 

very different context in which sex work operates and  women access services.  

Limitations 

By limiting the search to literature published in four European languages we may have 

missed key studies. All estimates included in the review were rated highly with the 

exception of Sweden, Bosnia & Herzegovinia and Macedonia. The time frame of search was 

extended in order to identify better quality estimates for Italy, Spain, Moldova and Portugal. 

This increased the range of field work within which data are presented back to 1998. It was 

also not possible to impose a standardised definition of sex work as an inclusion criterion in 

the review, since the definition varied widely and the possibility that some studies sampled 

women no longer engaging in sex work cannot be excluded. It is also likely that the use of 

TLS or RDS with a focus on recruiting street sex workers may results in overrepresentation 

of FSWs who inject drugs in the East, which may inflate the national HIV prevalence 

estimates used in the ecological analysis. Multivariate analyses examined HIV and STIs as 

outcomes, with some studies using composite measures of HIV and STIs.(22, 28, 30, 35) 

These were included despite different STIs varying in transmission dynamics and lengths of 

infectivity to examine measures of vulnerability. The paucity of data on HIV prevalence 

meant that we had to include studies with small sample sizes (France, Macedonia, Sweden, 

Croatia and Israel) in order to increase the number of countries included in the ecological 

analysis creating variation in the reliability of  national-level HIV estimates. The ecological 

analysis is further limited in that we cannot infer causality or relationships on an individual 

level. The descriptive linear nature of the relationships we examined are unlikely to be a 
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true representation of complex, multi-level relationships, and the small number of country 

reports prevented multivariate analysis adjusting for potential confounders is a further 

limitation.  

Conclusions 

In Europe, HIV vulnerability among female sex workers links primarily to drug injecting. 

There is a particular need to monitor prevalence and risk among FSWs who also inject drugs, 

but not to the exclusion of focusing on the potential for sexual HIV transmission. We find 

that published epidemiological research lacks explicit focus in delineating structural risk 

factors potentially indirectly linked to HIV among FSWs, and note the need to better 

develop such measures. There is a similar tendency regarding research investigating HIV risk 

factors among PWID.(2) Our review thus reiterates the need for improving the extent to 

which epidemiological studies seek to develop measures of social and structural context. 

Researching the delineation of causal pathways to HIV transmission demands a shift from 

binary epidemiologic models of simple ‘cause and effect’ to ‘multi-level’ models, which 

emphasise HIV as an outcome of multiple contributing factors interacting together.(19)  

While interventions and research tend to envisage the health of sex workers narrowly in 

relation to HIV and STIs, our findings show the salience of broader occupational and 

personal health concerns, including addressing low levels of condom and contraceptive use 

with non-paying partners and vulnerability to multiple forms of violence especially among 

FSWs who inject drugs. Public health surveillance systems should be oriented towards 

monitoring indicators of social context that mediate risk of HIV among FSWs. Targeted HIV 

interventions should be embedded inside structural interventions that simultaneously 

address the social welfare of sex workers and their social determinants of health to create a 

supportive environment that facilitates the safer practice of sex work and encourages 

positive health behaviours.  
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Figure 1: Flowchart of systematic review and study selection  

 

1,993 documents collected from 
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Table 3: Summary of structural indicators examined in ecological analysis (Web appendix) 

Country Gini 
Coefficient 1 

Pay 
differential 2 

Prison  population 
per 100,000 3 

Services  per 
1000 FSWs 4 

Austria 0.291 0.4 100 1.1 
Belgium 0.33 0.64 89 0.94 
France 0.327 0.61 93 0.37 
Germany 0.283 0.59 98 0.18 
Greece 0.343 0.51 80 0.8 
Italy 0.36 0.51 100 0.56 
Netherlands 0.31 0.67 100 0.88 
Norway 0.258 0.77 59 3.52 
Portugal 0.385 0.6 137 1.34 
Spain 0.35 0.52 138 0.16 
Sweden 0.25 0.67 73 N/A 
UK 0.36 0.67 125 0.72 
Total West 0.33 0.61 99 0.80 
Albania 0.33 0.54 90 0.69 
Bosnia/Herzegovina 0.363 0.61 60 0.6 
Bulgaria 0.292 0.68 134 1 
Croatia 0.29 0.67 59 1.2 
Czech Republic 0.258 0.57 170 0.22 
Hungary 0.3 0.75 165 0.39 
Israel 0.392 0.58 163 N/A 
Macedonia  0.428 0.49 61 0.49 
Montenegro 0.369 0.58 104 0.78 
Poland 0.349 0.59 218 0.26 
Romania 0.321 0.68 200 0.31 
Serbia 0.28 0.59 69 0.27 
Turkey 0.412 0.26 92 N/A 
Total Centre 0.33 0.59 104 0.49 
Armenia 0.30 0.57 135 0.93 
Azerbaijan 0.17 0.44 217 0.55 
Belarus 0.29 0.63 554 0.39 
Estonia 0.36 0.65 361 2.19 
Georgia 0.41 0.38 198 0.62 
Kazakhstan 0.31 0.64 522 1.47 
Kyrgyzstan 0.36 0.55 390 0.91 
Latvia 0.36 0.67 352 0.27 
Lithuania 0.36 0.7 266 1.62 
Moldova 0.37 0.73 301 N/A 
Russia 0.44 0.64 606 0.09 
Tajikistan 0.34 0.65 159 2 
Ukraine 0.28 0.59 415 0.52 
Uzbekistan 0.37 0.64 184 1.17 
Total East 0.35 0.64 326.5 0.91 

N/A =Not available 
1. Gini coefficient http://search.worldba..org/   
2. The indicator is based on the ratio of female to male earned income as defined. These data are derived from 
the ratio of the female to male non-agricultural wages, the female and male shares of the economically active 
population, total female and male population and total GDP.  Human Development Report 2009: Overcoming 
barriers: Human mobility and development - HDR 2009 Statistical tables li.: 
http://hdr.undp.org/en/reports/global/hdr2009/ (accessed 08.12.2010)  
3. Walmsley, R., World Prison Population List (7th edition), 2009, International Centre for Prison Studies.   
4. Services offered include a wide range of sexual health, social support and legal services and excludes 
standard STI clinics and health services that treat non-sex working populations.  Data collected from: 
services4sexworkers.org; Global Fund; International AIDS Alliance; TAMPEP 

 

Page 63 of 65

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

http://search.worldba..org/


For peer review only

PRISMA 2009 ChecklistPRISMA 2009 ChecklistPRISMA 2009 ChecklistPRISMA 2009 Checklist 

Section/topic  # Checklist item  
Reported 
on page #  

TITLE   

Title  1 Identify the report as a systematic review, meta-analysis, or both.  1 

ABSTRACT   

Structured summary  2 Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, 
participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and 
implications of key findings; systematic review registration number.  

2 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of what is already known.  3-4 

Objectives  4 Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, 
outcomes, and study design (PICOS).  

4 

METHODS   

Protocol and registration  5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide 
registration information including registration number.  

N/A 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, 

language, publication status) used as criteria for eligibility, giving rationale.  
5 

Information sources  7 Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify 
additional studies) in the search and date last searched.  

4 

Search  8 Present full electronic search strategy for at least one database, including any limits used, such that it could be 
repeated.  

4-5 

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, 

included in the meta-analysis).  
5-6 

Data collection process  10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes 
for obtaining and confirming data from investigators.  

6 

Data items  11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and 
simplifications made.  

6 

Risk of bias in individual 
studies  

12 Describe methods used for assessing risk of bias of individual studies (including specification of whether this was 
done at the study or outcome level), and how this information is to be used in any data synthesis.  

5/6 

Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in means).  6 

Synthesis of results  14 Describe the methods of handling data and combining results of studies, if done, including measures of consistency 
(e.g., I

2
) for each meta-analysis.  

6/7 

 

Page 64 of 65

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

PRISMA 2009 ChecklistPRISMA 2009 ChecklistPRISMA 2009 ChecklistPRISMA 2009 Checklist 

Page 1 of 2  

Section/topic  # Checklist item  
Reported 
on page #  

Risk of bias across studies  15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective 
reporting within studies).  

5 

Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating 
which were pre-specified.  

N/A 

RESULTS   

Study selection  17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at 
each stage, ideally with a flow diagram.  

6 

Study characteristics  18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and 
provide the citations.  

7-15 

Risk of bias within studies  19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12).  10 

Results of individual studies  20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each 
intervention group (b) effect estimates and confidence intervals, ideally with a forest plot.  

10 

Synthesis of results  21 Present results of each meta-analysis done, including confidence intervals and measures of consistency.  N/A 

Risk of bias across studies  22 Present results of any assessment of risk of bias across studies (see Item 15).  N/A 

Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]).  N/a 

DISCUSSION   

Summary of evidence  24 Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to 
key groups (e.g., healthcare providers, users, and policy makers).  

16-17 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of 
identified research, reporting bias).  

18-19 

Conclusions  26 Provide a general interpretation of the results in the context of other evidence, and implications for future research.  19-20 

FUNDING   

Funding  27 Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the 
systematic review.  

20 

 
From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(6): e1000097. 
doi:10.1371/journal.pmed1000097  

For more information, visit: www.prisma-statement.org.  

Page 2 of 2  

Page 65 of 65

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60


