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Background
• STI burden and sequelae remain a global health concern.
• Nearly one million persons are infected with a curable STI every day, 

and about half a billion live with HSV-2.
• STIs have been associated with poor reproductive health outcomes 

such as pelvic inflammatory disease, ectopic pregnancy, and perinatal 
deaths.

• World Health Organization (WHO) Global Health Sector Strategy on STIs 
2022-2030  ending STIs by 2030.



Background
• Although heterosexual sex work networks are believed to play a critical 

role in STI transmission, STI epidemiology in these networks continues 
to be a largely neglected area of research globally.

• STI surveillance among female sex workers (FSWs) remains weak and 
infection levels inadequately quantified.

• Previous global reviews of STI epidemiology in FSWs had virtually no 
data on STIs among FSWs in the Middle East and North Africa (MENA) 
region.



Aim and objectives
To characterize the epidemiology of key STIs among FSWs in MENA by

1. Systematically reviewing and synthesizing all available 
epidemiological evidence for Treponema pallidum (syphilis), 
Chlamydia trachomatis, Neisseria gonorrhoeae, Trichomonas 
vaginalis, and HSV-2.

2. Estimating, for each STI, the pooled mean prevalence of current 
and/or ever infection.

3. Identifying sources of between-study heterogeneity, and regional 
and temporal trends associated with STI prevalence



MENA definition



Methodology
• Systematic review following PRISMA guidelines.
• Data sources:

• Scientific databases (PubMed, Embase, WHO Global Health Observatory data repository, WHO 
African Index Medicus, WHO Index Medicus for the Eastern Mediterranean region, other regional 
and country-level databases).

• Country-level and international organizations reports and data available through The MENA HIV 
Synthesis Project database.

• Conference abstracts.
• Any study reporting incidence or prevalence of syphilis, Chlamydia 

trachomatis, Neisseria gonorrhoeae, Trichomonas vaginalis, or HSV-2 among 
FSWs in MENA was eligible for inclusion.

• For each STI, we estimated the pooled mean prevalence using random-effects 
meta-analyses.

• For syphilis, we identified sources of between-study heterogeneity using a 
random-effects meta-regression.



Study selection process



Incidence studies
• Only one very old study! 
• Population: FSWs in Mogadishu, Somalia in 1988. 
• Reported cumulative syphilis incidence at 12.5% after 6 months of 

follow-up.



Prevalence studies
Sexually transmitted infection 

Studies Samples Reported 
prevalence 

Pooled mean 
prevalence Heterogeneity measures 

N Tested Positive Median** 
(%) 

Range**  
(%) 

Estimate 
(%) 95% CI Q§ (p-value) I2† (%; 95% CI) Prediction 

interval‡ (95%) 
Current infection           
Treponema pallidum (syphilis) 34 7,103 842 10.8 0-62.0 12.7 8.5-17.7 1045.3 (p<0.0001) 96.8 (96.2-97.4) 0.0-48.8 
Chlamydia trachomatis 16 4,608 512 8.4 0.7-76.2 14.4 8.2-22.0 611.4 (p<0.0001) 97.5 (96.9-98.1) 0.0-53.6 
Neisseria gonorrhoeae 20 5,230 301 7.9 0-17.5 5.7 3.5-8.4 248.2 (p<0.0001) 92.3 (89.6-94.4) 0.0-21.6 
Trichomonas vaginalis 13 4,258 397 7.1 0-19.3 7.1 4.3-10.5 164.7 (p<0.0001) 92.7 (89.3-95.0) 0.0-23.7 
Recent infection           
Chlamydia trachomatis 2¥ 198 87 62.1 29.2-95.0 -- -- -- -- -- 
Ever infection*           
Treponema pallidum (syphilis) 50 9,968 710 7.0 0-92.3 12.8 9.4-16.6 1261.0 (p<0.0001) 96.1 (95.5-96.7) 0.0-45.2 
Chlamydia trachomatis 6 514 395 84.7 19.8-100 80.3 53.2-97.6 213.0 (p<0.0001) 97.7 (96.4-98.5) 0.0-100.0 
Herpes simplex virus type 2 IgG 8 942 188 20.3 4.7-59.7 23.7 10.2-40.4 185.0 (p <0.0001) 96.2 (94.3-97.5) 0.0-84.9 
Unclear           
Treponema pallidum (syphilis) 22 12,698 771 8.9 0-29.2 7.7 5.1-10.7 591.3 (p<0.0001) 96.4 (95.5-97.2) 0.0-25.7 
Chlamydia trachomatis 2¥ 293 32 11.0 2.9-19.1 -- -- -- -- -- 

 



Pooled mean prevalence-Current infection



Pooled mean prevalence-Ever infection



Factors predictive of higher syphilis 
prevalence among FSWs in MENA

Factors  
Studies Samples Univariable analyses Variance 

explained Multivariable analysis 

Total N Total n OR (95% CI) p-
value** 

LR test 
p-value 

Adjusted 
R2 (%) AOR (95% CI) p-value† LR test 

p-value 
Country/subregion*            
Eastern MENA Afghanistan, Iran, Pakistan 28 10,865 1.00  <0.001 31.52 1.00  <0.001 
Egypt, Jordan, Yemen Egypt, Jordan, Yemen 4 881 0.89 (0.15-5.10) 0.893   0.66 (0.13-3.28) 0.609  
North Africa Algeria, Morocco, Sudan, Tunisia 48 12,394 5.34 (2.45-11.61) <0.001   5.01 (2.37-10.61) <0.001  
Horn of Africa€ Djibouti, Somalia, South Sudan 26 5,629 21.63 (8.89-52.69) <0.001   6.40 (2.45-16.69) <0.001  
           
Year of data collection‡  106 29,769 0.88 (0.85-0.91) <0.001 <0.001 34.61 0.93 (0.88-0.98) 0.005 0.005 
           
Infection type Current 34 7,103 1.00  0.515 0.00 -- -- -- 
 Ever§ 50 9,968 1.25 (0.52-3.00) 0.622   -- -- -- 
 Unclear 22 12,698 0.69 (0.23-2.04) 0.501   -- -- -- 
           
Diagnostic method RPR/VDRL & TPHA/FTA-ABS/RDT 29 6,095 1.00  <0.001 22.44 1.00  0.444 
 RPR/VDRL 4 488 0.09 (0.01-0.61) 0.013   0.76 (0.15-4.00) 0.746  
 TPHA 28 1,781 2.17 (0.86-5.45) 0.099   1.29 (0.54-3.07) 0.558  
 RDT 23 8,707 0.17 (0.06-0.45) <0.001   0.46 (0.18-1.18) 0.104  
 Not specified 22 12,698 0.43 (0.16-1.16) 0.094   0.75 (0.24-2.33) 0.614  
           
STI ascertainment Biological assay not reported 23 13,066 1.00  0.284 0.15 -- -- -- 
 Biological assay explicitly indicated 83 16703 1.66 (0.65-4.20) 0.284   -- -- -- 
           
Sample size <100 participants 42 1,960 1.00  <0.001 20.02¥ 1.00   
 ≥100 participants 64 27809 0.16 (0.08-0.32) <0.001   1.60 (0.62-4.15) 0.329 0.329 
           
Sampling methodology Non-probability/unclear sampling 66 12,555 1.00  <0.001 18.73£ 1.00   
 Probability-based sampling 40 17,214 0.16 (0.08-0.34) <0.001   0.63 (0.25-1.63) 0.339 0.339 
           
Response rate <60%/unclear 69 18,400 1.00  <0.001 10.23€ 1.00   
 ≥60% 37 11,369 0.25 (0.12-0.54) 0.001   0.73 (0.29-1.84) 0.495 0.495 
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Declining syphilis
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What do we need to do?
• Surveillance systems

• STIs often identified through case notifications 
• Criminalization of sex work leading to increasingly hidden core group.

• Sexual health programs
• Safer sex, condom use, STI etiological diagnosis and treatment to avoid growing 

antimicrobial resistance

• Gaps in evidence 
• Over half of MENA countries had no data on any STIs among FSWs.
• Not enough data to assess time trend for all infections but syphilis.
• Extremely limited data on HSV-2 (for only 3 countries).
• HIV integrated bio-behavioural surveillance surveys rarely collect data on STIs.



Conclusions
• STI infection levels among FSWs in MENA are considerable, supporting a 

key role for heterosexual sex work networks in STI transmission 
dynamics.

• Syphilis prevalence appears to have been declining for at least three 
decades (at ~7% per year), but decline is less than the 17% annual 
decline needed to achieve 90% reduction in syphilis incidence by 2030.

• Need to address the public health needs of this vulnerable and 
growingly hidden population given the size of network and potential for 
onward transmission.
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