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Untreated sexually transmitted infections (STIs) may have dev-
astating effects on maternal and neonatal health. While routine
antenatal STI screening is adopted in many high-income coun-
tries, there remain significant gaps in detection and treatment
throughout the Global South, including in the Middle East and
North Africa (MENA). Widespread conflict in this region has
resulted in the protracted displacement of millions of women
who may consequently experience poor sexual and reproductive
health.1,2

In Lebanon, a country with the world’s highest per capita
refugee population, antenatal care engagement among Syrian
refugee women is estimated to be >80%,3 making antenatal
care clinics a pragmatic setting in which to screen this otherwise
difficult-to-access population for curable STIs. Curable STIs may
represent a modifiable risk factor to reduce maternal and neona-
tal morbidity among pregnant refugee women, but the epidemiol-
ogy of STIs is unknown in this vulnerable population. We aimed
to estimate the prevalence of and risk factors for Chlamydia
trachomatis, Neisseria gonorrhoeae and Trichomonas vaginalis
among pregnant Syrian refugee women engaged in antenatal care
in Lebanon.

This cross-sectional study adhered to a standardized pro-
tocol.4,5 Ethical approval was obtained from the Institutional
Review Board of the American University of Beirut (ID: BIO-
2020-0163). Participants were recruited from five public antena-
tal care clinics in refugee-dense areas within the Greater Beirut
(N = 2), Beqaa (N = 2) and Tyre (N = 1) regions of Lebanon,
which provide subsidized antenatal care to low-income popu-
lations. The clinics in Greater Beirut and Tyre are situated in
refugee camp-adjacent urban slums, and those in the Beqaa are
located in semi-rural villages in close proximity to the Lebanese–
Syrian border.

All adult pregnant Syrian refugee women at <34 weeks of
gestation seeking antenatal care in the participating clinics were
eligible to participate. Additional eligibility criteria included:
willingness to be tested for C. trachomatis, N. gonorrhoeae and
T. vaginalis; willingness to receive treatment if diagnosed; will-
ingness to attend a test-of-cure if treated and ability to provide
written informed consent. A convenience sample was pursued
due to the absence of a reliable and representative sampling
frame. Participants were consecutively enrolled from February
to September 2022 in Beirut and Tyre and from July to August
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Table 1 Participants’ sociodemographic characteristics, Syrian pregnant refugee women in Lebanon

All participants Urban Rural P value

N = 431 N = 318 N = 113

n (%) n (%) n (%)

Age (years)
18–24 213 (49.4) 154 (48.4) 59 (52.2) 0.651
25–29 113 (26.2) 85 (26.7) 28 (24.8)
30–34 62 (14.4) 49 (15.4) 13 (11.5)
>34 43 (10.0) 30 (9.4) 13 (11.5)

Mean ± SD [median] 25.6 ± 5.8 [25.0] 25.6 ± 5.8 [25.0] 25.6 ± 5.9 [24.0] 0.949
Residence

Non-camp 338 (78.4) 284 (89.3) 54 (47.8) <0.001
Camp 93 (21.6) 34 (10.7) 59 (52.2)

Years in Lebanon
<5 133 (30.9) 111 (34.9) 22 (19.5) 0.012
5–10 247 (57.3) 171 (53.8) 76 (67.3)
>10 51 (11.8) 36 (11.3) 15 (13.3)

Mean ± SD [median] 6.7 ± 4.1 [7.0] 6.3 ± 4.1 [6.0] 7.8 ± 3.8 [9.0] <0.001
Education level

None 54 (12.5) 27 (8.5) 27 (23.9) <0.001
8th grade or lower 303 (70.3) 231 (72.6) 72 (63.7)
Secondary school or university 74 (17.2) 60 (18.9) 14 (12.4)

Marital status
Married 429 (99.5) 316 (99.4) 113 (100.0) 0.613
Separated 2 (0.5) 2 (0.6) 0 (0.0)

Number of times married
1 395 (91.6) 294 (92.5) 101 (89.4) 0.323
>1 36 (8.4) 24 (7.5) 12 (10.6)

Mean ± SD [median] 1.1 ± 0.3 [1.0] 1.1 ± 0.3 [1.0] 1.1 ± 0.3 [1.0]
Age at first marriage (years)

<15 47 (10.9) 35 (11.0) 12 (10.6) 0.680
15–18 217 (50.3) 165 (51.9) 52 (46.0)
19–24 131 (30.4) 92 (28.9) 39 (34.5)
>24 36 (8.4) 26 (8.2) 10 (8.8)

Mean ± SD [median] 18.3 ± 3.6 [18.0] 18.3 ± 3.5 [17.0] 18.5 ± 3.6 [18.0] 0.550
Polygamous marriage

Yes 22 (5.1) 9 (2.8) 13 (11.5) <0.001
No 407 (94.9) 307 (97.2) 100 (88.5)

Household crowding index∗
1–2 136 (31.6) 108 (34.0) 28 (24.8) 0.082
>2 295 (68.4) 210 (66.0) 85 (75.2)

Mean ± SD [median] 3.2 ± 1.7 [3.0] 3.1 ± 1.6 [3.0] 3.6 ± 1.9 [3.0] 0.034

Abbreviation: SD: standard deviation.
∗Number of persons in the household divided by number of rooms in the house.

2023 in the Beqaa. Of 437 eligible women screened, 431 (98.6%)
consented to participation.

After obtaining written informed consent, trained inter-
viewers administered an Arabic-language survey collecting
sociodemographic information. Participants provided a 50 cc
urine specimen in a sterile container for testing. Urine specimens
were tested for C. trachomatis and N. gonorrhoeae using
the GeneXpert® CT/NG assay, and for T. vaginalis using the
GeneXpert® TV assay (Cepheid, Sunnyvale, California, USA).
These nucleic acid amplification tests methods have U.S. Food
and Drug Administration clearance for use on female urine
specimens and demonstrate 97.6% sensitivity and >99.4%
specificity for C. trachomatis detection, 95.6% sensitivity
and >99.8% specificity for N. gonorrhoeae detection, 99.5–
100.0% sensitivity and 99.4–99.7% specificity for T. vaginalis

detection. Controls were run on the Cepheid GeneXpert®

equipment for each assay. Automated reports were reviewed
to establish precision and accuracy of the findings. Women
diagnosed with any of the three infections and their partners
were offered standard treatment.

Demographic data were analysed descriptively and stratified
by setting using chi-squared test for categorical variables and t
test for continuous variables. Bivariate log-binomial regression
was used to explore sociodemographic associations across urban
and rural settings. STI prevalence data were reported as frequen-
cies and proportions across the overall sample. Analyses were
conducted using R 4.3.0.

There were 431 participants aged 18 to 44 years (mean
= 25.6 ± SD = 5.8) from urban (n = 318, 73.8%) and rural
(n = 113, 26.2%) settings enrolled in this study. Table 1
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outlines the sociodemographic characteristics of participants.
The overwhelming majority (99.5%) were married and 61.2%
were married prior to reaching 18 years of age. The mean
number of lifetime sex partners was 1.1 (SD = 0.3), with 8.4%
of women reporting a history of >1 sex partner. On average,
participants residing in the Beqaa had spent more time in forced
displacement in Lebanon (P < 0.001) and reported greater
household crowding (P < 0.05). When compared to their urban
counterparts, women recruited in the Beqaa had 4.9 times greater
risk of residing in a refugee camp (95% CI 3.4 to 7.1); 2.8 times
greater risk of having never been enrolled in school (95% CI
1.7 to 4.6); and 4.1 times greater risk of being in a polygamous
marriage (95% CI 1.8 to 9.6).

We detected two cases of chlamydia, corresponding to an
estimated prevalence of 0.5% (95% CI 0.1% to 1.7%) and one
case of trichomoniasis, corresponding to an estimated prevalence
of 0.2% (95% CI 0.0% to 1.4%). All three participants were
recruited from clinics in Beirut. We did not identify any cases of
gonorrhoeae or of co-infections.

This is the first study of STI epidemiology among pregnant
Syrian refugee women, who comprise the largest population of
forcibly displaced women globally. The study population was
characterized by low education, early marriage and prolonged
displacement within crowded settings in Lebanon. Our findings
suggest, among pregnant Syrian refugee women in Lebanon, a
prevalence of curable STIs lower than what is observed among
women in other MENA countries,6 but comparable to what is
observed in Lebanon.7 Data on the prevalence of curable STIs
among other various groups of travellers, including migrants,
are scarce. However, available evidence suggests a generally low
prevalence, albeit slightly higher than the findings of this study.8,9

Notably, our study population consists of pregnant women
engaged in monogamous sexual partnerships in the context of
marriage. The MENA region has been long characterized by
conservative social norms that discourage premarital sexual rela-
tionships. Indeed, only few women reported >1 lifetime sexual
partner and only in the context of previous marriages. Our results
are aligned with findings from a study in Pakistan, a similarly
conservative MENA country.4

While rural-dwelling participants were observed to have
greater vulnerability in terms of displacement-specific factors,
it is not clear in this small study whether such factors confer a
greater STI risk. The inverse correlation between conflict and
STIs has been previously described in Sub-Saharan Africa, in
part due to reduced mobility and smaller sexual networks.10

While Syrian refugee women in Lebanon similarly experience
constrained mobility,1 the impact on sexual networks and STI
transmission dynamics among urbanized refugees warrants
further examination.

This study has several weaknesses. Firstly, we were unable
to conduct risk factor analyses due to the low STI prevalence.
Secondly, this study adhered to a standardized protocol that
was limited to screening for chlamydia, gonorrhoeae and tri-
chomoniasis.5 One limitation of this protocol is the exclusion
of Treponema pallidum testing, which has implications for con-
genital syphilis. Also, syphilis testing would have necessitated
the collection of another biological sample (blood), which may
have discouraged participation. We similarly did not test for
HIV, due to pervasive HIV stigma, which also may have deterred
participation, as well as reliable evidence that suggests low HIV

prevalence in the general population.2 Future studies are needed
to understand the burden of syphilis, HIV and other STIs among
this refugee population.

Nevertheless, the study also has a number of strengths. We
developed rigorous standard operating protocols utilizing nucleic
acid amplification testing with quality control measures on all
laboratory analyses. While the lack of census data in Lebanon
presents considerable challenges to recruiting a probability-based
sample, given high rates of antenatal care retention, our geo-
graphically diverse sample may accurately reflect the larger
population of pregnant Syrian refugee women engaged in care
in Lebanon.

In conclusion, pregnant Syrian refugee women in Lebanon
are a low sexual-risk population that likely experience a low
burden of curable STIs. While universal STI screening may not
be indicated, prospective data among larger samples are needed
to identify predictors of STIs among Syrian refugee women in
Lebanon to potentially support targeted STI screening efforts.
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